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Oesophagus 10
10.1
Accuracy of preoperative staging for a priori resectable esophageal cancer
M. Winiker, S. G. Figueriedo, P. Allemann, S. Mantziari, N. Demartines, M. Schäfer (Lausanne)

Objective: Precise staging of esophageal cancer (EC) is crucial for an optimal treatment planning. 
Preoperative assessment includes endoscopy and endosonography for loco-regional staging, as well 
as CT and PET-CT for distant metastasis and regional lymph nodes. Under-staging excludes patients 
from necessary neoadjuvant treatment (NAT), while over-staging delays surgery and put patients at 
risk from adverse effects of NAT. This study aimed to assess the accuracy of loco-regional staging in 
patients undergoing oncological esophagectomy for adenocarcinoma (AC) and squamous cell carci-
noma (SSC) without neoadjuvant treatments.
Methods: All patients undergoing surgery for resectable EC from 2005-2014 were identified in our insti-
tutional database. Patients with NAT were excluded to avoid bias from down-staging effects. Preopera-
tive staging was compared to histopathological staging of surgical specimen that was considered as 
gold standard. Comparisons of groups were performed using standard statistical tests.
Results: There were 46 patients (33 male, 11 female patients, median age 65 (46-83) years) having 
21 SCC and 25 AC. Two patients were excluded from further analysis due to incomplete data. 
T- and N-stages were correctly predicted in 23 (52%) and 31 patients (70.5%) out of 44 patients. Over-
all, 15 patients (34%) were preoperatively diagnosed with a correct T- and N-stage; 15 patients (34%) 
were under-staged and 14 patients (32%) were over-staged. Prediction of T-, N-stages and overall stag-
ing was not different between AC and SCC. Accuracy of the T-stage was not influenced by the smoking 
status (8/20, 40% T-stage not correct in smoking patients vs. 9/24, 37.5% in non-smoking patients). 
The N-stage was not correct in 7/20 smoking patients (35%) and 7/24 non-smoking patients (29%). 
Of note, the N-stage was underestimated in smoking patients as 6/20 patients (30%) had a histologi-
cally confirmed N+ who were preoperatively classified as N0.
Conclusion: Accurate preoperative staging to predict T- and N-stages of esophageal cancer remains 
difficult; as only 34% of patients had a completely correct assessment. Separate T- and N-stage pre-
diction was improved with 52% and 70.5%, respectively. Lymph node status was underestimated in 
smoking patients. Major efforts are needed to improve staging of esophageal cancer for a more ef-
ficient use of NAT and health care resources.

10.2
Preoperative immunonutrition for esophageal cancer patients: A case-match study
D. Martin, S. Mantziari, M. Hübner, M. Winiker, P. Allemann, N. Demartines, M. Schäfer (Lausanne)

Objective: Major gastrointestinal surgery is still associated with increased morbidity rates. In addition, 
pre-existing malnutrition represents a further known risk factor for negative postoperative outcomes. 
Optimizing patients’ nutritional status and re-enforcing its immunological status preoperatively may 
have a beneficial impact on postoperative outcome. The aim of the present study was to evaluate 
the effect of preoperative oral immunonutrition (IM) in patients with esophageal cancer undergoing 
curative resection.
Methods: A retrospective analysis of the esophageal cancer database of our tertiary referral center was 
performed including all patients operated between 2000-2015. Immunonutrition was introduced in 
our institution 2012 and involves oral administration of IMPACT® (a solution of ω-3 fatty acids, arginine, 
nucleotides and soluble fiber) during 7 days preoperatively. All patients who received this preparation 
were matched 1:1 to controls, based on age (+/- 5 years), gender, ASA class, neoadjuvant treatment 
and the presence of preoperative malnutrition defined as albumin < 20 g/l or > 10% weight loss. Both 
groups were compared for postoperative morbidity, mortality and length of stay, by means of standard 
statistical testing. Major complications were defined as Clavien IIIA-IVB.
Results: Thirty-eight patients received preoperative IM and were matched with 38 demographically 
comparable control patients. Only 7 (18%) and 8 (21%) patients were malnourished preoperatively 
in each group. Major complications occurred in 17 patients (34%) in the IM versus 14 patients (26%) 
in the control group (p=0.618). Anastomotic leakage occurred in 15 and 11 cases (40% vs. 29%, 
p=0.234), deep surgical site infection (SSI) in 13 and 6 cases (32% vs. 16%, p=0.176) and superficial 
SSI in 3 and 6 cases (8% vs. 16%, p=0.480). Mortality was also comparable, with 10.5% for the IM 
group and 8% for controls (p=0.674), whereas median length of stay was of 24 (9-134) days and 17 
(9-81) days (p=0.157).
Conclusion: The perioperative administration of IM had no significant effect on postoperative morbid-
ity, mortality or length of hospital stay after esophagectomy in this series. As malnutrition was only 
present in 20% of patients, IM may not be beneficial in normally nourished patients. Its general use 
should be revisited.

 
10.3
Characterization of esophageal cancer by preoperative 18-F-FDG-PET/ CT – are there some meaning-
ful patterns?
S. Mantziari, A. Pomoni, P. Allemann, M. Winiker, N. Demartines, J. Prior, M. Schäfer (Lausanne)

Objective: Metabolic imaging is widely used for cancer staging, e.g. in the workup of esophageal can-
cer. It is used to detect lymph nodes and distant metastases. But modern 18-FDG-PET/CT provides 
more information on the primary tumor as other parameters than simple uptake values can be ob-
tained. The aim of this study was to correlate PET/CT-derived parameters with relevant clinical and 
pathological features in patients with resectable esophageal cancer.
Methods: All patients who underwent oncological esophagectomy from 2005 to 2014 and had an 

18-FDG-PET/CT at initial staging were included. For all tumors, the following parameters were as-
sessed from original PET/CT data sets: Standardized Uptake Value (SUVmax) representing the 
maximal hypercaptation (“hottest spot”), Total Lesion Glycolysis (TLG) representing the total metabolic 
activity of the tumor, and the Metabolic Tumor Volume (MTV) representing the total hypercaptating 
tumor volume (ml or cm3). These parameters were correlated with relevant clinical and pathological 
features, such as histology (adenocarcinoma AC, squamous cell carcinoma, SCC) and differentiation 
(G), response to neoadjuvant treatment according to the Mandard tumor regression grade (TRG) and 
overall patient survival. Standard statistical tests were used where appropriate, with a significance 
threshold at p<0.05.
Results: There were 89 patients (69 (78%) men, median age 63 years) who had a FDG-PET/CT dur-
ing pre-treatment workup. AC and SCC had significantly different SUVmax of 11.8 and 15, p=0.012; 
and MTV values of 41.1 and 53.9, p=0.017. G1 and G2 graded tumors revealed significantly different 
TLG values of 154 and 269, p=0.001. MTV value of TRG 1/2 and TRG 3-5 response to neoadjuvant 
treatment also showed a significant difference of 37.1 vs. 51.5, p=0.001. None of the three parameters 
could predict overall survival.
Conclusion: SCC are characterized by increased maximal glucose uptakes in circumscriptive areas 
and larger metabolically active tumor volumes, but the overall metabolic activity was not different to 
AC. Dedifferentiated tumors have increased total metabolic activities. Lower metabolically active tumor 
volumes can predict a better response to neoadjuvant treatment. Modern 18-FDG-PET/CT allows novel 
insight into the metabolic pattern of esophageal cancer, but its role in the diagnostic and treatment 
remain to be better defined.

 
10.4
Neoadjuvant radiochemotherapy for oesophageal squamous cell carcinoma and adenocarcinoma. 
Does one size fits all?
S. Figueiredo, P. Allemann, S. Mantziari, M. Winiker, N. Demartines, M. Schäfer (Lausanne)

Objective: Despite robust data supporting the use of neoadjuvant radiochemotherapy in advanced 
oesophageal cancer, some doubts subsist about its real benefits on different histological subtypes. In 
this study, long-term overall survival (OS) between Squamous Cell Carcinoma (SCC) and Adenocarci-
noma (AD) are compared.
Methods: From January 2000 until December 2013, 156 patients underwent esophagectomy for can-
cer in our university hospital. From those, 111 patients were retrospectively analysed and separated be-
tween SCC and AD. In each group, OS of patients with early disease (UICC stage I) treated with surgery 
alone was compared to OS of patients with advanced disease (UICC stage IIa or higher) treated with 
neoadjuvant radiochemotherapy and surgery.
Results: There were 67 SCC (27 early vs 40 advanced stages) and 44 AD (15 early vs 29 advanced 
stages). The median follow-up was similar in both groups (27 months [0-160] vs 27 months [0-146], 
p=0.682). The 5-years OS of patients with SCC was not statistically different between early and ad-
vanced stages (33% vs 23%, p=0.398). On the other hand, 5-years OS of patients with AD was statisti-
cally different between early and advanced stages (31% vs 0%, p=0.014).
Conclusion: In our population, the adjunction of neoadjuvant radiochemotherapy in patients with 
advanced Squamous Cell Carcinoma allows them to have similar OS than those with early disease. 
This benefit was not observed in patients with advanced Adenocarcinoma. These results suggest that 
current neoadjuvant treatments used for SCC may not be adequate when treating other histological 
subtypes.

 
10.5
Evolving concepts and outcome in esophageal cancer surgery – a single center experience from the 
past to present
D. Kröll, S. Erdem, L. Noser, D. Arnold, F. Storni, B. Dislich, R. Langer, D. Candinas, C. Seiler (Bern)

Objective: Multimodal treatment concepts, modified surgical strategies and interdisciplinary approach 
have led to better outcomes in locally advanced esophageal carcinomas during the last decades. 
However debates regarding the surgical techniques and its influence on morbidity and the oncological 
outcome continue. The aim of this study was to investigate trends, results and evolution of esophagec-
tomies for esophageal cancer during the past 30 years at a single institution with main focus on the 
last decade (15 years) with radical Trans Mediastinal Esophageal Resection including transmediasti-
nal en-bloc lymphadenectomy (TME).
Methods: Patients undergoing esophagectomy for cancer between 1982 and 2015 were included. The 
study period was split into a historic (1982–2001) and a prospectively collected period (2001–2015) 
for comparison reason. Development of multiple variables on short and long-term outcomes were 
analyzed.
Results: Out of 584 esophageal resections, 543 patients with esophageal cancer were included in this 
analysis. The majority of patients were male (81%), the median (range) age was 64 (31-91) years. An 
increase in adenocarcinomas was detected (42%,56%,72%, p< 0.05) over time. Between 2001-15 
66% of patients received a neo-adjuvant treatment. Perioperative mortality over time was 4.9 %, 10.4 %, 
and 1.1 %, (p < 0.05) while the overall 5-year survival improved (24 %, 28 %, and 59 %, p < 0.05). The 
(median) number of harvested lymph nodes was 22 in the TME period (not consistently recorded be-
fore). Downstaging with RCT was achieved in 68% of the cases. 21% of the patients showed a com-
plete response (pT0,pN0) in pathologic specimen.
Conclusion: Between 1982 and 2015 a significant reduction of perioperative mortality as well as an 
improved long-term survival after esophagectomy for cancer were achieved. The improved long term 
overall survival was associated with the less invasive TME including extended en-bloc lymphadenec-
tomy, the multidisciplinary approach and the increased use of neoadjuvant chemoradiation.
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10.6
Early recurrence after oesophageal cancer resection; a predictable oncological disaster?
S. Mantziari, C. Gronnier, M. Winiker, P. Allemann, N. Demartines, M. Schäfer (Lausanne)

Objective: Esophageal cancer (EC) is associated with a dismal prognosis, 5-year survival is reported 
as low as 13% and rarely above 40% in surgical series. Despite effective chemoradiotherapy regimens 
and radical surgical resection, which remains the mainstay of treatment, early tumor recurrence during 
the first postoperative year is common. This study aimed to identify risk factors (RF) associated with 
early recurrence (ER) after oncological esophagectomy.
Methods: All consecutive patients undergoing oncological esophagectomy in our tertiary referral 
center from 2000-2014 were eligible. Exclusion criteria were histologic type other than squamous cell 
(SCC) or adenocarcinoma (AC), salvage surgery, metastatic disease and in-hospital death. As ‘early’ 
was defined any locoregional, distant or mixed recurrence during the first postoperative year. These 
patients were compared to patients with late or no recurrence (LR) recorded up to the most recent 
follow-up point (12/2015). Relevant perioperative and histopathological variables were assessed by 
standard statistical tests as appropriate. Significant parameters at univariate analysis were used for a 
logistic regression.
Results: There were 158 patients (120 male (76%), 38 female (24%), median age 63.5 years) who 
were included in the present analysis. Among 21 RF, only smoking (p=0.008), pathological T-stage 
(p=0.001), excellent tumor regression grade (p=0.005), lymph node (LN) ratio and positive LN 
(p=0.001 each), effraction of LN capsule (p=0.001), neoadjuvant treatment (p=0.021), and R-status 
(p=0.0254) were significantly associated with ER. None of these RF were significant in a logistic re-
gression model, but the overall model fits well (p=0.002). Preoperative malnutrition, tumor localization 
and histological type (SCC vs. AC), type of surgery, postoperative complications, and prolonged ICU 
stays were all not significant for the occurrence of an ER. 
Conclusion: As expected, an increasing T-stage, the presence of tumor-affected LN with effraction of its 
capsule were important RF. Similar, a NAT that is associated with an excellent histological regression, 
as well as a complete resection reduce the risk of an ER. Smoking cessation may decrease the risk of 
ER. A multimodal approach of neoadjuvant therapies and radical oncological surgery represent the 
best treatment of resectable EC. 

10.7
Completely minimally invasive esophagectomy for cancer with intrathoracic anastomosis: A simple 
and reproducible technique
P. Allemann, S. Mantziari, P. Fournier, M. Winiker, N. Demartines, M. Schäfer (Lausanne)

Objective: Surgery is the mainstay of curative treatment for esophageal cancer. Minimally invasive sur-
gery (MIS) has recently gained more importance as increasing evidence shows clear clinical benefits. 
Different techniques are concurrently used combining laparoscopy, video-assisted thoracic surgery 
or thoracoscopy for hybrid approaches or full minimally invasive procedures. The creation of a pat-
ent intrathoracic esophago-gastric anastomosis represents the most critical technical challenge. This 
video shows a complete minimal invasive esophagectomy, with a particular emphasis on intrathoracic 
anastomosis.
Methods: Surgery starts by laparoscopic gastric mobilisation with dissection of the esophago-gastric 
junction, and lymphadenectomy at the celiac trunk, performed in supine position. The stomach is tubu-
lised starting 4 cm proximally above pylorus at the lesser curvature using 4-6 linear staplers. A 2-cm 
bridge of tissue is kept proximally to pull the tube into the thorax. The patient is then flipped in a prone 
position. A 4-ports right thoracoscopic approach is used, with CO2 pneumothorax of 8 mmHg without 
pulmonary exclusion. After esophageal dissection and en-bloc lymphadenectomy, the esophagus is 
transected at the level of azygos vein. The gastric tube is pulled and cut with a 4-cm esophageal over-
lap. The esophagus stump is opened in the middle of the staple line, and the gastric tube at its dorsal 
part. A latero-lateral esophago-gastric anastomosis is performed using a 30mm linear stapler. Its in-
sertion site is closed using self-locking absorbable 3-0 running sutures. The anastomosis is covered by 
omental wrap. Finally, the specimen is retrieved through a 4cm incision, protected by a plastic sheet.
Results: Meticulous patient selection, advanced skills in MIS and experienced team including nurses 
and anesthetists are imperative prerequisites for this type of intervention. The main advantages are 
unhidden view of the thoracic cage, avoidance of selective intubation as both lungs can be ventilated 
during the whole intervention, and minimized surgical trauma and its related sequels due to the pure 
minimal invasive approach without compromising oncological standards.
Conclusion: Complete minimal invasive esophagectomy is the most recent step to optimize surgery 
for esophageal cancer.

 
10.8
Laparoscopic transgastric stapler assisted en-bloc esophageal mucosectomy
D. C. Steinemann1,2, A. Zerz2, P. C. Müller1, F. Lasitschka1, A. C. Schwarz1, B. P. Müller-Stich1, G. R. Linke3,1 
(1Heidelberg/DE, 2Bruderholz, 3Thun)

Objective: Endoscopic mucosa resection for circumferential dysplastic Barrett’s Epithelium is an al-
ternative to esophagectomy, however, afflicted with an increased recurrence rate. Extensive resection 
may result in stricture formation. The aim of this study is to investigate the feasibility of a novel surgical 
technique for laparoscopic transgastric stapler-assisted mucosectomy that will retrieve a circumferen-
tial en-bloc specimen. 
Methods: In-vivo non-survival experiments were carried out using 8 pigs. After placement of three in-
tragastric trocars a circumferential resection of the mucosa in the distal esophagus was performed 
by means of a circular endostapler. After resection the openings in the stomach were sutured. Ob-
jectives were the feasibility and duration of the procedure, intraoperative complications, tightness of 
the esophagus and intactness and size of the mucosectomy specimen. It was assessed macro- and 
microscopically if there were muscle portions or full thickness parts resected with the specimen.

Results: Stapler-assisted mucosectomy was successfully accomplished in all 8 animals without in-
traoperative complications. Median duration of surgery was 142 (102-165) minutes. The airleak test 
showed tightness of the gastroesophageal junction and of gastrotomy closures in all pigs. A circular 
mucosectomy specimen was obtained in all procedures. No transmural resections and no perfora-
tions were found in the explants. The mucosa including the muscularis mucosae layer was preserved 
microscopically in all specimens.
Conclusion: Stapler-assisted mucosectomy provides a minimally invasive technique for en-bloc resec-
tion of the distal esophageal epithelium. The proposed technique enables selective resection of the 
mucosa without leaving a mucosal defect. In combination with antireflux surgery it may represent an 
effective option for patients suffering from gastroesophageal reflux and dysplastic Barrett’s epithelium.

 
10.9
The value of extended lymphadenectomy in distal oesophageal cancer
S. Wolf, R. Warschkow, B. Schmied, M. Schiesser (St.Gallen)

Objective: Curative esophagectomy provides the best prognosis in patients with esophageal cancer. 
The extent of lymphadenectomy and its potential benefit has been controversially discussed over the 
last 2 decades. The aim of this study was to assess the benefit of an extended lymphadenectomy 
regarding survival.
Methods: 3087 patients with stage I-III distal esophageal cancer were identified from the Surveillance, 
Epidemiology, and End Results (SEER) database between 2004 and 2012. The impact of extended 
lymphadenectomy with 20+ retrieved regional lymph nodes (RLN) on survival was assessed using 
both multivariate Cox proportional hazards model and propensity score matching (PSM).
Results: In 727 patients (23.6%) 20+ RLN were retrieved. This rate increased from 14.1% in 2004 
to 30.1% in 2012 (P<0.001). The 5-year overall and cancer-specific survival in patients with 20+ re-
trieved RLN were 48.4% (95%CI: 44.0-53.2%) and 55.2% (95%CI: 50.8-60.0%) compared to 43.3% 
(95%CI: 40.9- 45.7%) and 49.7 (95%CI: 47.3-52.3%) in patients with less retrieved RLN. Extended 
lymphadenectomy of 20+ RLN was associated with an increased overall survival in unadjusted 
(hazard ratio (HR) of death=0.85, 95%CI: 0.75−0.97, P=0.013) and PSM-adjusted Cox regression 
(HR=0.78, 95%CI: 0.66−0.91, P=0.002). Similar results were observed for cancer- specific survival 
in unadjusted (HR=0.86, 95%CI: 0.75−0.99, P=0.037) and PSM-adjusted Cox regression (HR=0.81, 
95%CI: 0.69−0.97, P=0.016).
Conclusion: Extended lymphadenectomy resulted in a significant survival benefit in unadjusted and 
PSM-adjusted population-based analysis. Therefore, extended lymphadenectomy should be advo-
cated in all patients undergoing esophagectomy.

Trauma I 14
14.1
Fracture testing of cadaveric femurs after standardized, minimal-invasive elastomer Femoroplasty: 
An in vitro biomechanical study
B. Ciritsis1,2 (1Zürich, 2Bellinzona)

Objective: Osteoporosis is a common disease worldwide. According to the WHO, hip fractures are the 
most serious osteoporotic fractures. Due to changes in population demographics, the incidence of 
osteoporotic hip fractures is rising and the socioeconomic burden is escalating. In recent years, femur 
augmentation using bone cement (PMMA) to enhance the mechanical properties – Femoroplasty – is 
a potential alternative solution for patients with high risk of osteoporotic fracture. The objective of our 
study was to test the hypothesis: 
1) A new controlled minimal-invasive Femoroplasty method increases the mechanical stability of proxi-
mal osteoporotic femur in a simulated ‘fall to the side’ model.
2) The hollow tube shape of the new method allows reducing cement volume while still enhancing the 
mechanical properties of the augmented femurs similar to existing Femoroplasty methods.
Methods: We designed surgical tools to place PMMA as a hollow shaped tube into the critical area 
of the proximal femur in a controlled and minimally invasive way. Ten pairs of fresh human cadaveric 
femur bones of individuals over 70 years were treated with our developed tools for Femoroplasty. The 
procedure was performed on one bone of each pair, the contralateral served as reference. A Compu-
tertomoraphy (CT) of each femur with femoroplastic treatment was performed to document the PMMA 
injection. All femora were then fixed in a device with Hayes-fall configuration and compressed until 
fracture occurred.
Results: The CT results showed that we reproduced and placed reliable and accurate the presumed 
hollow shaped tube of PMMA. In all femora we did not use more than 10 cc of PMMA. 
The biomechanical tests showed that femora underwent significant strengthening through Femoro-
plasty rising the mean yield load and yield work up to 33,2% in comparison to the reference femora.
Conclusion: In comparison with existing studies we developed tools and technique to perform a femo-
roplastic procedure in a standardized way. Surgically our procedure is easy reproducible and mini- in-
vasive. Furthermore, by producing a hollow shaped tube we could diminish constantly the used PMMA 
to the lowest volumes described until now in literature while getting high stability in comparison with 
other biomechanical tests. We are convinced that our study is an important contribution to develop 
preventive surgical strategies for osteoporotic femur fractures.
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14.2
Radiologische Sinterung bei der Versorgung medialer Schenkelhalsfrakturen mit unzementierten 
Hüfthemiarthroplastiken bei über 90-jährigen Patienten
M. Kabelitz, Y. Fritz, M. Dietrich (Zürich)

Objective: Das Ziel dieser Studie war die Analyse der radiologischen Sinterung unzementierter 
Hüfthemiarthroplastiken sowie der Inzidenz der intraoperativen Frakturen für eine Kohorte sehr alter 
Patienten.
Methods: Es handelt sich um eine retrospektive Analyse einer Kohorte über 90-jähriger Patienten, 
welche aufgrund einer Schenkelhalsfraktur über einen AMIS-Zugang (anterior minimal invasive sur-
gery) mit einer unzementierten Hüfthemiarthroplastik (Quadra-stem®, Medacta®) versorgt wurden. 
Vollbelastung war ab dem ersten postoperativen Tag erlaubt. Sowohl systemische als auch mit dem 
Eingriff assoziierte Komplikationen wurden dokumentiert. Anhand der konventionell-radiologischen 
antero-posterioren Beckenübersichtsaufnahmen – postoperativ im Vergleich zum frühen Kontrollter-
min – wurde die Sinterung beurteilt. Dies wurde von drei unabhängigen Untersuchern durchgeführt. 
Bei einem gemessenen Unterschied von mehr als 2mm zwischen den konsekutiven Aufnahmen ging 
man von einer Sinterung aus.
Results: Im Zeitraum von 3/2010 bis 7/2014 wurden 82 Patienten (m:f 16:66), welche die Ein-
schlusskriterien erfüllten, mit einer unzementierten Hüfthemiarthroplastik versorgt. Die Patienten hat-
ten ein medianes Alter von 92 Jahren (90-102a). Es konnte eine 30-Tages-Mortalität von 2.3% und eine 
1-Jahres-Mortalität von 27.3% dokumentiert werden. Die 30-Tages-Morbidität lag ebenfalls bei 27.3%. 
Das mediane follow-up betrug 43 Tage. Wir zählten 8 (9.7%) intraoperative Frakturen (2x Trochanter 
major, 6x proximales Femur). Nur zwei Patienten mit intraoperativen Frakturen mussten postopera-
tiv teilbelasten. Bei 7 Patienten wurde eine Sinterung von > 2mm beobachtet (Median 4.5mm, min 
2.5mm – max 9.5mm). 
Conclusion: Mit dieser retrospektiven Studie konnten wir keine erhöhte frühzeitige radiologische Sinter-
ung bei diesem geriatrischen Patientengut mit Schenkelhalsfrakturen nachweisen. Die Prävention des 
BCIS und die kürzere Operationszeit sprechen für unzementierte Implantate. Als Nachteil könnte das 
eventuell erhöhte Risiko für intraoperative Frakturen angesehen werden.

 
14.3
Does teaching of surgical procedures influence the in-hospital outcome of patients with a proximal 
femoral fracture?
C. Canal, H. P. Simmen, V. Neuhaus (Zürich)

Objective: Teaching of surgical procedures is of paramount importance. However, the cost and time 
constraints limit the opportunities to teach. The aim of this study was to evaluate if teaching is a signifi-
cant predictor for inpatient death, complications and length of stay after surgical care of hip fractures 
recorded in the AQC database (Arbeitsgemeinschaft für Qualitätssicherung in der Chirurgie).
Methods: We retrospectively analyzed all hip fracture patients recorded in the AQC database between 
2008 and 2013. The inclusion criteria were ICD-10 diagnostic codes S72.00 to S72.11 (proximal hip 
fractures). Further, patients must have been operated and the teaching status of this procedure must 
have been reported. The cohort included 4’397 patients with a mean age of 80 years. Fifty percent 
of these patients had a pertrochanteric fracture and 48% had a femoral neck fracture. Pertrochan-
teric fractures were treated most frequently with closed reduction and internal fixation (68%), femoral 
neck fractures with hemi-arthroplasty (53%). Forty eight percent of the procedures were conducted 
as teaching interventions. The mean length of surgery was 94 minutes for the group with versus 84 
minutes without teaching. Variables were sought in bi- and multivariate analyses. Teaching status was 
entered in multiple regression analysis models for death, complications and length of stay while con-
trolling for confounders.
Results: The overall mortality rate was 4.5%. Teaching status was not a predictor for mortality. A higher 
ASA score was the strongest associated risk factor for inpatient death. Fifteen percent of patients suf-
fered at least one complication. Teaching of a procedure did not influence the rate of complications. A 
higher ASA-score and the need for antibiotic therapy were the main predictors of complications. The 
mean length of stay was 11 days. Teaching was associated with a longer hospitalization as well as 
age, a higher ASA-score, the need for antibiotic therapy and adverse events.
Conclusion: Teaching of surgical procedures had no influence on in-hospital death and complications 
in patients with a proximal femoral fracture. However, teaching was an independent predictor of a 
longer length of stay. Older patients with a higher ASA and concomitant injuries are at risk for a nega-
tive outcome. This study did not evaluate the costs and the long-term effects of teaching.

 
14.4
Die Versorgung periprothetischer proximaler Femurfrakturen beim alten Menschen: Resultate mit 
einer umgedrehten kontralateralen LISS Platte
C. Gurschler, K. Pavotbawan, P. Fries, M. Dietrich (Zürich)

Objective: Die Zunahme von Lebenserwartung und Aktivitätslevel bei älteren Menschen, lassen die 
Zahl der Primärprothesen, aber auch deren assoziierten Komplikationen, insbesondere die peripro-
thetischen Femurfraktur (ppFfx) ansteigen. Das hohe Patientenalter, Osteoporose, neurologische 
Erkrankungen und generelle Sturzneigung sind gefürchtete Risikofaktoren. Die Art der Fraktur, deren 
Verlauf in Bezug zur Prothese, sowie die Stabilität des Implantates selbst, kann einen vollständigen 
Prothesenwechsel oder aber eine Osteosynthese indizieren. Wir verwenden zur Versorgung solcher 
ppFx überwiegend die Osteosynthese mittels umgedrehter kontralateraler LISS®-Platte (Synthes®). Ziel 
dieser Arbeit ist eine Analyse unserer Erfahrungen und des postoperativen Outcomes bei der Verwend-
ung dieses Implantates.
Methods: Die Datenerhebung erfolgte durch retrospektives Erfassen aller Patienten ab dem 75. Leb-
ensjahr welche bei einer ppFfx mit einer LISS-Platte (umgedreht, von kontralateral) an unserer Klinik 
versorgt wurden. Die perioperative Morbidität, die klinischen und radiologischen Befunde im Follow-up 

und sowie die mögliche Rückkehr in die gewohnte Umgebung waren von primärem Interesse.
Results: In den 24 Monaten ab Oktober 2013 schlossen wir 15, meist polymorbide Patienten (Alter: 87 
J, 75-103, Frauen: 11, 73%, n=10 mit ASA 3-4), ein. Es handelt sich um 7 B1- und 8 B2-Frakturen (nach 
Vancouver) bei liegender Hüft-TP. Die einzige postoperative Komplikation war die Anämie (n=10, 67%), 
welche bei 8 Patienten transfusionsbedürftig war. Die Hospitalisationszeit betrug 11.7 Tage, dabei er-
folgte die Entlassung meist (n=11, 73%) in ein Alten- oder Pflegezentrum. 7 Patienten (54%) konnte 
nach 56 Tagen klinisch und radiologisch nachkontrolliert werden. Es zeigten sich konsolidierte Fraktur-
verhältnisse und ein reintegrierter Prothesenschaft. Einmal zeigte sich eine Sinterung von mehr als 2 
mm. 7 der 15 Patienten sind bis heute verstorben, 6 davon in den ersten drei postoperativen Monaten, 
2 bereits während der Hospitalisation.
Conclusion: Wir sehen in der Versorgung von ppFfx mittels der umgedrehten kontralateralen LISS 
Platte eine relativ einfache und komplikationsarme Möglichkeit der operativen Stabilisierung mit guten 
Heilungsraten. Beachtlich ist sicherlich die hohe Mortalitätsrate in diesem speziellen Patientenkollektiv, 
nicht zuletzt aufgrund der zahlreichen Komorbiditäten des gerontotraumatologischen Patienten.

 
14.5
Bilateral stress fracture of the femoral neck as differential diagnosis of inguinal pain – a case report
A. Schulz, C. von der Lippe (Uznach)

Objective: Stress fractures of the femoral neck occur only in about 5% of all stress fractures. Bilateral 
stress fractures of the femoral neck are a rarity. They are usually observed in recruits or long-distance 
runners. Repetitive microtrauma in healthy bone structure are involved in their etiology. Often there are 
undisplaced fractures that do not require surgical treatment.
Methods: We treated a 21 year old patient who complained during military basic training about in-
creasing pain in the right hip. No real trauma was reported, but there have been repeated jumps from a 
height of 2m. In the clinical examination the patient complained about deep groin pain and pain during 
hip rotation. In the plain x-rays no fracture was detected. Because of persistent pain with limitation of 
movement we carried out the further evaluation by computed tomography and magnetic resonance 
imaging. Here undisplaced stress fractures of the femoral necks were seen on both sides. A conserva-
tive treatment was initiated with radiological and clinical follow-up after two and six weeks and after 
3 months.
Results: The clinical and radiological follow-up after two weeks showed no secondary dislocation, so 
conservative treatment was continued with limited weight bearing of the symptomatic right hip under 
analgesic therapy. The clinical control after 6 weeks showed a painless patient and detection of corti-
cal callus reaction of the right femoral neck. After 3 months the patient was free of symptoms without 
any evidence of avascular necrosis.
Conclusion: In populations at risk with groin pain a stress fracture of the femoral neck must be consid-
ered after excluding an inguinal hernia or a muscular pathology, ecspecially if there is a typical clinic 
and history. In 65-85% of cases, the conventional radiograph is normal, the rapid implementation of 
an MRI to confirm the diagnosis with a sensitivity of nearly 100% is regarded as the gold standard in 
persistent pain. In undisplaced fractures conservative treatment is possible, for displaced fractures 
closed reduction and internal fixation is necessary. Because of the high risk for head necrosis of up to 
30% after osteosynthesis of displaced fractures rapid diagnosis is therefore important. For prophylaxis 
adequate training methods, springy footwear and a decent nutritional status are recommended.

 
14.6
Physiotherapie bei Osteoporose: Was können wir unseren Fraktur-Patienten empfehlen?
S. Morell, T. Gross (Aarau)

Objective: Im Rahmen unseres Qualitätssicherungsprojektes zur adäquaten Behandlung von Patient-
en mit Osteoporosefrakturen taucht seitens der Betroffenen oft die Frage auf, ob es neben Medika-
menten und Ernährung nicht auch spezifische Bewegungs-Therapiemöglichkeiten gibt. Um möglichst 
nützliche Empfehlungen für das Fachpersonal abgeben zu können, evaluierten wir die entsprechende 
Literatur.
Methods: Diese Untersuchung evaluierte die am besten untersuchten physiotherapeutischen Mass-
nahmen um die Knochendichte positiv zu beeinflussen oder das Sturzrisiko zu vermindern: Gleichge-
wichts- bzw. Sturz- sowie Kraft- und sog. Kombiniertes Training. Die dargelegten Resultate stammen 
von Interventionsstudien mit mind. mittlerem Evidenzgrad gem. Kriterien der Physiotherapy Evidence 
Database (PEDro Scale;mind. 4/10Pt).
Results: Es fanden sich 7 randomisierte Studien (RCT) mit osteoporotischen Patienten. Deren Resultate 
weisen darauf hin, dass ein Kombiniertes Training die Knochendichte (BMD) signifikant verbessert 
(PEDro>4/10). In RCT bei nicht-osteoporotischen, postmenopausalen Frauen konnte nachgewiesen 
werden, dass unter Komb. Training die BMD im Vergleich zur Kontrollgruppe sign. weniger abn-
immt. Eine Studie liess einen sign. Anstieg der BMD im Mittel von 2.9% (PEDro 6/10) erkennen. Ein 
derartiges Training umfasste die Kombination von „high- bzw. moderate impact“- (Hüpfen, Tanzen, 
Joggen) mit progressiven Kraft-Anteilen (70-80% des 1-Repetitionsmaxiums, 2-3x/Wo langfristig 
ausgeführt). Mit Aufhören der Therapiezyklen ging die BMD wieder zurück. Bzgl. Sturzrisiko liess sich 
mit hoher Evidenz (PEDro 8/10) bei gefährdeten Patienten durch funktionelle Übungen (1x/Wo in 
Gruppe+Selbstübungen täglich über min. 12 Monate) eine Verminderung der Sturzhäufigkeit zeigen.
Conclusion: Osteoporose-Patienten profitieren bzgl. BMD am ehesten von einem intensiven Belas-
tungs- bzw. Krafttraining. Bei sturzgefährdeten Patienten spricht die Evidenz für eine Kombination von 
Gleichgewichts- u. Kraftübungen. Um diese Ergebnisse zu erhalten, ist eine lebenslange Therapiefort-
setzung notwendig. Bei sämtlichen Trainingsarten gilt es, individuelle Anpassungen vorzunehmen, 
umso mehr nach erlittener Fraktur. Resultierend aus dieser Evaluation erstellten wir für die involvierten 
Therapeuten und Ärzte ein Informationsblatt mit evidenzbasierten Empfehlungen sowie für die Patient-
en eine bebilderte Anleitungs-Broschüre.
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14.7
Tibia plateau fractures in winter sports. Fracture patterns and CT evaluation – creation of a frequency 
map to determine location and degree of damage to the joint surface
P. Gebel, M. Tryzna, D. Sramek, B. Wilhelm, T. Beck (Visp)

Objective: Computed tomography (CT) is a useful modality in characterizing tibia plateau fractures. 
Fractures of the tibia plateau involve an unmatched set of considerations which must be understood 
to provide optimal treatment. The purpose of this study was to create and evaluate a frequency map 
of tibia plateau fractures by CT in winter sports. We hypothesized that the frequency mapping shows 
aspects of involvement that do not fit to the classic classifications which could be important for clinical 
operative planning and clinical results.
Methods: 185 tibial plateau fractures between Jan. 2013- Dec. 2015 in winter sports were retrospec-
tively included in this single center study. We created a frequency map onto an axial template of an 
intact subarticular tibial plateau. Therefore we separated the joint surface in 3 lateral, 3 medial and 3 
tibial spine areas and counted the frequency of involvement. Furthermore we calculated the volume of 
impression and measured the distance of dislocation of the main fragments.
Results: This study included 104 female and 81 male patients (average age 53 years) with a tibia 
plateau fracture. 153 patients were skiers, 10 snowboarders and 32 other winter sports like sledding.
96 fractures were Schatzker type 1, 2 or 3; 37 were Schatzker type 4 and 27 were Schatzker type 5 or 6.
2 were orthopedic trauma association type A, 106 were type B and 55 were type C fractures.
Three major fracture areas were found: the lateral joint area , found in 45%; the combination of lateral, 
tibia spine and medial area, found in 23%; and the lateral in combination with tibial spine, found in 16%.
Conclusion: The tibial plateau fractures in this study show 3 major fracture characteristics in our fre-
quency map (76%). Nevertheless there are many other combinations of fractures expressed in this 
frequency map. The complexity of the fractures concerning the joint surface is not sufficiantely covered 
in the common classifications. Our frequency map offers a simple and useful addition to the common 
classification systems. For the preoperative planning and surgical strategy an understanding of these 
complex fractures is essential. 

14.8
Fixation of syndesmosic injury: Why to wait for a post-operative 3D position control?
S. Verzellotti, E. A. Testa, J. Müller, M. Delcogliano, S. Ghisla, C. Candrian, R. Rosso (Lugano)

Objective: Malposition of the fibula after fixation of syndesmosis lesions has been shown to be a 
frequent problem and occurs in up to 50% in literature. Many authors recommend a postoperative 
CT-scan in order to identify an eventual malposition; but why not to perform this during surgery? The 
O-arm™ system enables intraoperative 3D image acquisition and is already successfully used for other 
pathologies. In this retrospective study we present our experience with the intraoperative use of the O-
arm™ in the treatment of syndesmosis injuries. Our hypothesis is that the use of intraoperative O-arm™ 
in spite of fluoroscopy control and postoperative CT-scan may offer better clinical results in terms of 
functional recovery and does not affect the correct screws positioning.
Methods: From February 2009 to September 2015 we treated 21 ankle lesions that presented the 
rupture of the syndesmosis. We fixed it using 3.5 mm transsyndesmotic screws. In particular, 10 of 
these were performed with the O-arm ™ intraoperatively, instead the other 11 with fluoroscopy and a 
postoperative CT-scan (control group). The O-arm ™ group (7 men and 3 women) had a mean age 
of 58.2 years, and included 4 Maisonneuve fractures and 6 Weber C fractures. The control group (9 
men and 2 women) had a mean age of 64.8 years, and included 7 Weber C fractures and 4 Weber B 
fractures. Six weeks after surgery all patients underwent a functional evaluation with FADI (Functional 
Ankle Disability Index).
Results: Our results showed a significant functional recovery (FADI) in the O-arm ™ group 6 weeks 
after surgery compared to the control group (respectively 74.9±6.505 vs 67.8±9.442, p 0.048). In 
the control group, the post-operative CT-scan showed 2 malposition of the tibio-fibular joint. Revision 
surgery was performed successfully with intraoperative 3D imaging control. 
Conclusion: In our experience, the intra-operative use of O-arm ™ shows a more anatomical reduction 
and fixation of the ankle syndesmosis with a faster recovery of the daily activities 6 weeks after surgery.
Although this study has some limitations (sample size, retrospective design), the use of the 3D imag-
ing control device seems to give an advantage for the fixation of syndesmosic rupture. Further studies 
are necessary to confirm our preliminary findings.

14.9
Zancolli technique for delayed anterior tibial tendon rupture: A case report and literature review
S. Valisena, G. J. Petri, A. Ferrero (Bellinzona)

Objective: Few cases of anterior tibial tendon ruptures (ATTR) are described in literature, although 
many types of surgical techniques are reported. Criteria for the treatment choice are debated. Our aim 
is to describe a case of ATTR, discuss the therapeutic option we chose and the available evidence on 
treatment, to outline criteria for personalized therapy.
Methods: In November 2015 a 61 year-old woman presented to our department 13 days after an injury 
to her left ankle. She had lost her balance while walking through a door using 2 crutches and dropped 
her left foot. She was affected by Anterior Tibial Tendon (ATT) tendinopathy from August, predisposed 
by mild obesity, hyperuricemia and overuse due to non-weightbearing on the right foot, operated for 
Achilles tenorraphy in September. A Zancolli-like plasty was performed due to retraction of the ATT 
stump, which was eventually reattached using 2 bone anchors. A non-weightbearing regime in a 
below-knee cast was then applied for the following 4 weeks. We have reviewed the literature on the 
therapeutic work-up in terms of timings, options, surgical techniques.
Results: The literature showed surgical repair is preferred for healthy active patients and is the first 
choice for acute ruptures. In elderly patients with sedentary lifestyle the outcome of conservative 
therapy can be satisfactory. Conservative and surgical treatment should be carefully chosen to avoid 

complications which might limit tibiotalar joint. Surgical options such as tenorraphy, tenodesis, tendon 
graft and transfer are chosen depending on the rupture site, gap length, stump condition and time 
elapsed from rupture. We chose Zancolli-like plasty, an augmented tenoplasty performed when the 
rupture leaves a gap major than 4 cm and the stump is in good condition. This technique can be 
applied for both insertional and non-insertional ATT rupture. Full weightbearing was reached 6 weeks 
after surgery. The surgical outcome was good with the complete restoration of tendon function and 
gait pattern at 6 months.
Conclusion: ATTR treatment depends on several factors. Patient activity seems to play a major role, 
defining the desirable outcomes while tear features guide the choice of surgical technique.Figure	  1:	  Intraoperative	  photo	  showing	  the	  ATT	  stump	  

	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

Intraoperative photo showing the ATT stumpFigure	  2:	  Intraoperative	  photo	  showing	  Zancolli-‐like	  plasty	  
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

Intraoperative photo showing Zancolli- like plasty
Figure	  3:	  Intraoperative	  photo	  showing	  anchors	  preparation	  for	  ATT	  transosseous	  
reattachment	  
	  

	  Intraoperative photo showing anchors preparation for ATT transosseous reattach-
ment
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14.10
Postoperatives Outcome nach perkutaner Naht bei frischer Achillessehnenruptur
J. Schumann1,2, T. Gehlen3,2, S. Tsitsilonis2, S. Manegold2 (1Baden, 2Berlin/DE, 3Viersen/DE)

Objective: In der Behandlung der frischen Achillessehnenruptur haben sich neben der offenen Achil-
lessehnennaht und der konservativen Behandlung minimal-invasive Nachttechniken mittlerweile 
etabliert wie die perkutane Naht mit dem Dresdener-Instrument. Ziel der Studie war es, das klinische 
Outcome und die postoperative Funktion von Patienten zu ermitteln, die aufgrund einer frischen Achil-
lessehnenruptur mit dem Dresdner Nahtinstrument versorgt wurden sowie die chirurgischen Komp-
likationen zu erfassen.
Methods: Insgesamt wurden 121 Patienten (102 männlich/19 weiblich) mit einem Alter von 44,5 ± 
10,2 Jahren (24-73) mit einer durchschnittlichen Follow-Up Zeit von 33,5 ± 21,6 (7-80) Monaten na-
chuntersucht. In der klinischen Untersuchung wurden OSG-Beweglichkeit (ROM), Wadenatrophie sow-
ie Komplikationen wie Rerupturen, Wundheilungsstörung, Infekt und Suralisläsionen erfasst. Ferner 
wurden folgende klinische Scores ermittelt: AOFAS-Score, 100-Punkte-Score nach Thermann, Achilles 
Tendon Rupture Score (ATRS) und Trillat-Score. Die Schmerzintensität und die Funktionseinschränkung 
wurden mittels einer visuellen Analogskala(VAS Schmerz / Funktion) evaluiert.
Results: Die funktionelle Untersuchung der ROM ergab im Vergleich zur nicht-operierten Seite folgende 
Werte: Plantarflexion 46,1 ± 8,6° / 47,9 ± 8,2° und Dorsalextension 14,5 ± 4,6° / 14,9 ± 4,9°. Die 
Wadenumfangsdifferenz betrug im Seitenvergleich: operierte Seite 36,4 ± 2,9cm nicht-operierte Seite 
37,6 ± 2,6. Drei Rerupturen (2,4%) wurden festgestellt. Suralisläsionen und Wundinfektionen wurden 
nicht beobachtet. Im AOFAS-Score und im 100-Punkte-Score nach Thermann lag die durchschnittliche 
Punktzahl bei 95,3 ± 6,6 (74-100) resp. 85,2 ± 12,1 (25-100). Der ATRS lag bei einem Mittelwert von 
85,4 ± 14,8 (19-100Pkte.). Anhand des Trillat-Score wurden 49,2% der Patienten als sehr gut und 
40,7% als gut eingestuft. Auf der Visuellen Analogskala (0-10) beurteilten die Patienten ihr postopera-
tives Ergebnis: Schmerz 0,6 ± 1,0 (0-7); resp. Funktionseinschränkung: 1,4 ± 1,5 (0-8).
Conclusion: Vor dem Hintergrund der überwiegend sehr guten und guten klinischen objektiven und 
subjektiven Ergebnisse, der Patientenzufriedenheit sowie der geringen Rerupturate stellt die perkutane 
Achillessehnennaht mit dem Dresdener Instrumentarium eine berechtigte Alternative in der Therapie 
der frischen Achillessehnenruptur dar.

Pancreas 19
19.1
Robotic surgery – the end of the insurmountable angle
G. Gubler, S. Gutknecht, J. Wydler, M. Weber (Zürich)

Objective: Different surgical procedures performed safely in an open way, can also be done in a large 
number by laparoscopy, without showing disadvantages concerning the patients’ outcome. Others 
are only performable in a laparoscopic way making compromises, which often appear due to missing 
flexibility of the laparoscopic instruments compared with the agile humane hand. We want to show the 
advantage of the angulation in robotic surgery, which allows robotic instruments to be nearly as agile 
as the human hand, offering hope to be able to expand the indication for minimal invasive surgery in 
future, without entering compromises in comparison with open surgery.
Methods: The video presents the difference between laparoscopic and robotic surgery techniques with 
special attention to the feasible angulation of robotic instruments and shows the advantages caused 
by this possibility in different situations.
Results: Our empirical comparison about the advantage of flexible versus rigid instruments is based 
on different surgical procedures performed respectively by robotic and laparoscopic surgery. This ap-
plies to right and left hemicolectomy, rectosigmoid resection, splenectomy, reconstruction of pelvic 
floor hernia, distal pancreas resection. We captured the operations on camera and compared them in 
postprocessing, paying particularly close attention to situations demonstrating laparoscopic surgery 
having difficulties reaching the tissue and situations showing that the operating area was supplied 
much better using flexible instruments.
Conclusion: By the presented video, we demonstrate the superiority of the robotic angulating instru-
ments compared to the conventional rigid instruments used in standard laparoscopy. We payed par-
ticular attention on anatomic regions which are difficult due to lack of space and poor accessibility.

19.2
Advantages of the laparoscopic spleen-preserving distal pancreatectomy
J. Celeiro, J. A. Wydler, M. Weber (Zürich)

Objective: The spleen-preserving distal pancreatectomy has become a well-accepted procedure for 
benign and low-grade malignant disease of the pancreatic body and tail. Spleen removal with its pos-
sible sequelae of overwhelming infections, haematological complications, increased incidence of 
diabetes mellitus and a negative influence on long-term survival in oncological patients has prompted 
the development of spleen-preserving techniques. Two different spleen-preserving procedures have 
been described. The Warshaw technique conserves the spleen by blood flow from the short gastric 
and the left gastroepiploic vessels. The Kimura technique preserves the spleen with splenic vessels.
The following video demonstrates stepwise our method for a laparoscopic spleen-preserving distal 
pancreatectomy with preservation of the splenic vessels.
Methods: We present the case of a 58-year-old woman with a slow-growing tumor of uncertain behav-
ior in the pancreas tail. An abdominal CT scan and MRI led to the incidental finding of this tumor of 2.7 
cm of diameter. Due to the potential risk of degeneration, an interdisciplinary conference decided for 

surgery as a therapy.
Results: A laparoscopic spleen-preserving distal pancreatectomy was performed in a supine position, 
separating the splenic vessels (Kimura technique) from the pancreatic specimen in a medial to lateral 
approach (antegrade dissection). The total operative time for this surgery was 113 minutes and it was 
completed with a drain. The histological analysis revealed a neuroendocrine tumor.
Conclusion: This video shows the different steps and the required advanced laparoscopic skills for 
vascular dissection and control during a laparoscopic spleen-preserving distal pancreatectomy for 
benign or borderline pancreatic tumors. This kind of tumors, < 3 cm of size, rarely metastasize into 
the splenic hilum, so that there is still no clear indication for a lymph node dissection. Hence, there 
are benefits for the patient if the spleen is preserved. Laparoscopic surgery has been associated with 
higher rates of spleen-preserving distal pancreatectomy, as a result of a better visualization of splenic 
vessels. Compared to the open access, the minimally invasive way shows less morbidity, acceptable 
complication rate and short hospital stay. Therefore, it should be considered as the first approach in the 
surgical management of benign and low-grade distal pancreatic disease.

 
19.3
Robotic distal pancreatic resection – initial experience
S. Gutknecht, G. Gubler, J. Wydler, M. Weber (Zürich)

Objective: In benign and borderline cases, the distal pancreatic resection can be done laparoscopi-
cally and has no disadvantages concerning the patient’s outcome. For selected cases we recently 
changed our technique from conventional laparoscopy to robotic distal pancreatic resection, which 
may have some advantages.
Methods: This video presents our technique of the robotic distal pancreatic resection especially the 
advantages in comparison to the conventional laparoscopic approach.
Results: Patients are placed in a French position and the robot is installed over the patient’s left shoul-
der. Besides the usual ports for a robotic procedure (3 x 8 mm, 1 x 12 mm for the endoscope) we use 
an additional 15mm assistant port for the reinforced stapler device. We prefer the spleen-preserving 
distal pancreas resection. If possible we use the Kimura technique, which preserves the spleen includ-
ing the splenic artery and vein. If a separation of the splenic vessels and the pancreatic tail fails, we 
change to the Warshaw technique and resect the splenic artery and vein. The Warshaw technique 
leaves the blood supply of the spleen to the short gastric vessels. Therefore, when opening the bursa 
omentalis in the beginning, it is important not to harm the gastroomental artery. After localizing the 
tumor by intraoperative ultrasound, the pancreas is resected by a reinforced stapler device.
Conclusion: By the presented video we demonstrate the advantages of the robotic system in distal 
pancreatic resection which consist of the improved 3D-view in an anatomical challenging region, the 
angulating instruments for more precious actions and the improved synopsis during intraoperative 
ultrasonography.

19.4
Short-term outcomes after distal pancreatectomy: Laparotomy vs. laparoscopy – a single-center series
G.-R. Joliat, N. Halkic, D. Petermann, N. Demartines, M. Schäfer (Lausanne)

Objective: Distal pancreatectomy (DP) is the first treatment option for surgical pathologies of the pan-
creas tail. DP has solely a resection part compared to pancreatic head resection where the reconstruc-
tion is as important, and often, technically more demanding. DP therefore represents an ideal indica-
tion for laparoscopic approach. Laparoscopic DP has been introduced already 15 years ago, but it is 
still not widely used and far away to be adopted as a standard approach. The study aim was to com-
pare the postoperative complications and the length of stay (LoS) between open and laparoscopic DP.
Methods: A search of our institutional pancreas database was performed, and all consecutive patients 
who underwent DP from 2000 to 2015 were identified. Demographic characteristics, perioperative out-
comes, and postoperative results were reviewed. Postoperative complications were graded using the 
Dindo-Clavien classification, and the LoS was calculated from operation day until discharge. Standard 
statistical tests were used.
Results: There were 105 patients who underwent DP during the study period (45 women, 60 men; me-
dian age 63 years). Seventy-nine cases were performed by an open approach and 26 by laparoscopy. 
The conversion rate was 7/26 (27%). Characteristics of both groups were similar. A splenectomy was 
associated to the DP in 65 cases (82%) in the open group and in 21 cases (81%) in the laparoscopic 
group. The proportion of tumors was similar in both groups (58/79 and 23/26, respectively, p=0.177), 
most of them were adenocarcinomas. Overall complication rate was 41/79 (52%) in the open group 
and 9/26 (36%) in the laparoscopic group (p=0.175). There were no differences between minor 
(grade I-II) and major (grade III-IV) complications (p=0.277). Two patients died during the hospital 
stay (grade V) in the open group compared to 0 in the laparoscopic group (p=1). The fistula rates were 
comparable (17/79 and 5/26, p=1). In case of ductal adenocarcinoma, the same rate of R0 resection 
was reached in both groups (15/22 and 8/10, p=0.681). The median LoS was shorter for the laparo-
scopic group (8 vs. 12 days, p<0.001).
Conclusion: Short-term outcomes after open and laparoscopic DP in terms of complication and mor-
tality rates were similar, but LoS was significantly shorter in case of laparoscopic approach. Hence, 
laparoscopic DP should be offered to all suitable patients.

 
19.5
Postoperative Pancreatic Fistula – validation of the International Study Group of Pancreatic Fistula 
(ISGPF) definition
D. Sülberg1, M. Janot2, O. Belyaev2, A. M. Chromik2, W. Uhl2 (1Baden, 2Bochum/DE)

Objective: The aim of the study was to validate the ISGPF Definition and Classification of postopera-
tive pancreatic fistula (POPF) on the basis of the cohort of patients after pancreatic surgery in our 
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single institution pancreatic surgery center. POPF is the most common major-complication following 
pancreatic surgery.
Methods: This is a retrospective analyze of all patients underwent pancreatic surgery during a 7 years 
period out of a prospective database. Included were all of the following operating-procedures: pan-
creatic head resection (PHR), left pancreatic resection (LPR) and other resections. All patients were 
analyzed regarding the definition and classification of POPF (grade A, grade B and grade C) and the 
postoperative interventions, re-operations and surgical mortality. Classification grade B was modified 
including all patients needed interventional drains within a clinical stable condition (grade B*, which 
results in grade C*).
Results: During the period 834 pancreatic resections were performed (68% PHR, 24% LPR, 8% oth-
ers). POPF occurred in 19.4% (7.7% grade A, 4.4% grade B, 7.3% grade C vs. 8.9% grade B*, 2.9% 
grade C*). After modification grade B* fistula were significantly more often than grade B following 
LPR. The length of postoperative hospital stay (LOS) was significant longer in the group grade C* than 
grade C. The allover mortality was 1.9% (n = 17), n = 14 caused by surgical complications, n = 9 (57%) 
caused by POPF and the further complications. These are 15% of all grade C- and 38% of all grade 
C*-fistulas. The mortality rate following PHR was 2.1%, following LPR 1%.
Conclusion: The ISGPF-definition shows a good detection of postoperative pancreatic fistula. But 
based on missing clinical and therapeutic consequences grade A fistulae should not be defined as 
major complications. Furthermore patients with fistulae required interventional drains while having a 
clinical stable constitution should be allocated to grade B. There should be a differentiation between 
fistulae following pancreatic head and left pancreatic resection due to the fact that fistulae following 
LPR are less “precarious” regarding outcome and clinical situation. Therefore, based on our data, the 
definition of the ISGPF should be modified.

Table 1: Parameter for the classification of postoperative pancreatic fistula of the 

ISGPF (International study Group on Pancreatic fistula Definition) [13] 

Grade A B C 
Clinical occurance well stable instable 

Special therapy requestet no yes/no yes 
US/CT negativ negativ/positiv positiv 

Remained drainage (more than 3 weeks) no usually yes yes 
Re-Operation no no yes 

Death caused by POPF no no possible 
Inflammatory signs no yes/no yes 

Sepsis no no yes 
recharge no yes/no yes 

 

Table 2: Major complications and Mortality regarding the ISGPF-definition and 

modification (*p≤0.005; Chi²-Test) 
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Table 2. Major complications and mortality regarding the ISGPF-definition and mo-
dification (*p≤0.005; Chi²-Test)

19.6
The role of procalcitonin in the diagnostic of postoperative pancreatic fistula after pancreatic surgery
D. Sülberg1, C. Braumann2, M. Janot2, C. Kotschenreuther2, A. M. Chromik2, W. Uhl2 (1Baden, 2Bochum/
DE)

Objective: Postoperative pancreatic fistula (PF) are frequent major complications after pancreatic 
surgery. Detection of Amylase in drainage-fluid and Serum-CRP are well established diagnostic param-
eters. The importance of procalcitonin (PCT) in the diagnosis of PF remains to be elucidated. Aim of 
the study was therefore, to evaluate of PCT in the diagnostic of PF and major complications following 
pancreatic surgery (PS).
Methods: All patients with PS were prospectively collected 10 month period. Serum-PCT, -CRP as well 
as Amylase in drainage-fluid were measured every second postoperative day. Following parameters 
were analyzed: diagnosis, Age, operation, complication (major, minor, secondary), PF (grade A, B and 
C; according to the ISGPF-definition).
Results: During the observation period, n = 107 pat. received PS and developed n = 15 minor, n = 12 
major and n = 3 secondary complications. Among major complications, n = 9 PF (8.9%) were diag-
nosed in the drainage-fluid, thereof n = 3 grade A, n = 2 grade B and n = 4 grade C. CRP and PCT were 
significantly increased in pat. with PF and other major complications after the 10th postop. day (p ≤ 
0.001; Anova). In the detection of PF, the ROC-Analysis for PCT revealed an AUC of 0.736 with a sen-
sitivity of 83% and a specificity of 72% for the cut-off-value of 17.8ng/ml. For CRP the AUC was 0.855 
with a sensitivity of 86% and a specificity of 83% for the cut-off-value of 77.1mg/l. For the detection of 
major complications, the ROC-Analysis of PCT resulted in an AUC of 0.977 with a sensitivity of 100% 
and a specificity of 93% for the cut-off-value of 20.9 ng/l. For CRP, the AUC was 0.770 with a sensitivity 
of 73% and a specificity of 84% for the cut-off-value of 77.1 mg/l.
Conclusion: Our results demonstrate that PCT is equivalent with CRP in the diagnosis of postoperative 

pancreatic fistula and superior in the diagnosis of all major complications following PS. Therefore we 
advocate the routine use of PCT and CRP following PS.Table 1: PCT after PS regarding the POPF 
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Table 4: ROC-Analysis for detection of major complications 

   AUC Cut-Off-
 Value

Sensitifity 
 (%)

Specificity 
 (%)

 6. po  CRP  0.573  103.4 mg/l  58.3  53.7

 PCT  0.792  9.3 ng/l  72.4  76.8

 8. po  CRP  0.675  98.7 mg/l  73.2  74.9

 PCT  0.892  12.8ng/l  86.4  89.6

 10. po  CRP  0.871  77.1mg/l  83.9  84.6

 PCT  0.913  10.3ng/l  94.5  89.0
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Table 5: ROC-Analysis for detection of POPF 

   AUC Cut-Off-
 Value

 Sensitifity
 (%)

Specificity 
 (%)

 6. po  CRP  0.588  112.6 mg/l  59.8  63.7

 PCT  0.794  8.9 ng/l  70.3  76.9

 8. po  CRP  0.723  119.5 mg/l  72.3  75.8

 PCT  0.976 15.8  ng/l  97.7  95.2

 10. po  CRP  0.944 158   mg/l  95.3  92.6

 PCT  0.968  12.7 ng/l  96.8  93.2

 Table 5. ROC-Analysis for detection of POPF

19.7
Sarcopenia is a predictor of pancreatic fistula occurrence after pancreatoduodenectomy
G. Vitali, M. Ronot, M. Assalino, G. Giudicelli, S. Terraz, P. Morel, A. Andres, T. Berney (Genève)

Objective: Sarcopenia is recognized as a risk factor for complication after abdominal surgery. Our aim 
was to determine the predictive value of sarcopenia for the development of pancreatic anastomosis 
leak after pancreatoduodenectomy (PD).
Methods: All patients undergoing PD at our institution since 2000 were included. Patients were grouped 
according to the presence of sarcopenia as defined by skeletal muscle index (SMI) < 52.4 cm^2/m^2 
for man and < 38.9 cm^2/m^2 for women. Post-operative pancreatic fistulas (POPF) were defined as 
per the International Study Group of Pancreatic Fistula. We designed a score predicting POPF using a 
multivariable Cox regression. We validated the score using Hosmer-Lemeshow test and determining 
an optimism-corrected under ROC curve area. Optimism was assessed by 1000 iterations.
Results: 183 patients met inclusion criteria, of whom 164 had PD for malignant disease. 154 patients 
met the criteria for sarcopenia. Three variables were identified in the multivariable analysis: sarcopenia, 
absence of pancreas fibrosis and peri-operative blood loss > 500 ml. The score was: 3*sarcopenia + 
3*absence of fibrosis + 1*blood loss. The Hosmer-Lemeshow p-value was 0.123, showing a good 
calibration. The optimism-corrected ROC AUC was 0.79. The presence of 1 or 2 risk factors were not as-
sociated with POPF. The risk of POPF increased with the score from 2 associated risk factors (table 1).
Conclusion: The association of 2 or more risk factors significantly increases POPF. Sarcopenia is a 
potentially reversible condition and every effort to correct it should be recommended before surgery.

 

Table 1 to be uploaded:

Score Absence of POPF Presence Positive test Sensitivity* Specificity*
N=149 of POPF

N=34
Entire patients

cohort 1.00 0.00
0 10 0 Score>0 1.00 0.07
1 4 0 Score>1 1.00 0.09
3 62 0 Score>3 1.00 0.51
4 27 5 Score>4 0.85 0.69
6 35 20 Score>6 0.26 0.93
7 11 9 Nobody 0 1.00

Score Absence of POPF Presence Positive test Sensitivity* Specificity*
N=149 of POPF

N=34
Entire patients

cohort 1.00 0.00
0 10 0 Score>0 1.00 0.07
1 4 0 Score>1 1.00 0.09
3 62 0 Score>3 1.00 0.51
4 27 5 Score>4 0.85 0.69
6 35 20 Score>6 0.26 0.93
7 11 9 Nobody 0 1.00

*Test is positive if the score is strictly superior to indicated value

Table 1

19.8
Closure after distal pancreatectomy – does TachoSil®l reduce the rate of postoperative pancreatic 
fistula?
D. Sülberg1, S. Samedli2, C. Braumann2, A. M. Chromik2, W. Uhl2 (1Baden, 2Bochum/DE)

Objective: The rate of postoperative pancreatic fistula (POPF) is still a relevant problem following pan-
creatic left resection. Diener et al. (2008) compared in a multicenter study (DISPACT) the closure tech-
niques with stapler and hand-sewn with no significant differences in the rate of POPF and mortality in 
the postoperative period. Aim of the study was to analyze if the use of TachoSil® covering the closure 
reduce the rate of POPF.
Methods: All patients with left pancreatic surgery, collected in a prospective database, were retrospec-
tively analyzed in a 7 year period. Closure, postoperative morbidity and mortality including POPF and 

their therapy were detected and analyzed.
Results: 291 pancreatic left resections were performed. The closure of the pancreatic remnant: 31.5% 
hand-sewn, 21,2% hand-sewn with TachoSil®, 11,2% Stapler, 17% Stapler with TachoSil®, 16,2% Y-
Roux-reconstruction. The overall POPF-rate was 42,3% (7,5% Grade A, 19,9% Grade B, 14,9% Grade 
C). Postoperative mortality rate of 0,4%. Regarding the use of Tachosil there were more POPF Grade B 
compared to the closure without (p ≤ 0,05 Chi2-Test).
Conclusion: The use of TachoSil® covering the closure following distal pancreatectomy does not re-
duce the rate of postoperative pancreatic fistula . Despite it seems to lead to a higher leakage rate. A 
study analyzing the effect of pancreatic fluid with the TachoSil® will follow to explain these facts and 
maybe will show an answer to the problem of POPF after resection of the pancreatic tail.
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18 
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10 
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4 
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 (69%)  9 (31%)*  100%

Stapler + 
 Tachosil

 26 4 
 (7,4%)

14 
 (25,9%)

10 
 (18,5%)

 54

 (48,1%)  28 (51,9%)*  100%

 Y-Roux  29 6 
 (12,5%)

9 
 (18,8%)
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 (8,3%)

 48  

 (60,4%)  19 (39,6%)  100%  
Table 1: POPF following distal pancreatectomy regarding the closure technique 

  Keine POPF  POPF Grad A  POPF 
 Grad B

 POPF 
 Grad C

 Gesamt  

 ohne Vlies  101  14 (8,3%)  31 (18,5%)  22 (13,1%)  168  *p ≤ 0,05
 Chi²-Test

 (60,1%)  67 (39,9%)*  100%

 mit Vlies  60  8 (6,5%)  35 (28,5%)  20 (16,3%)  123

 (48,8%)  63 (51,2%)*  100%

Table 2: POPF following the use of TachoSil 
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19.9
Endopancreatic surgery – transduodenal-transpapillary resection with a rigid resectoscope
P. C. Müller1, D. C. Steinemann1, J. Senft1, B. P. Müller-Stich1, G. R. Linke1,2, K. Z’graggen3 (1Heidelberg/
DE, 2Thun, 3Bern)

Objective: Different methods of duodenal preserving pancreatic head resection are competing with 
partial duodenopancreatectomy for the surgical management of chronic pancreatitis. Due to the exten-
sive surgical trauma and the need for a pancreatic anastomosis surgery is afflicted with a morbidity of 
up to 40%. In this porcine study a transduodenal-transpapillary access to the ductal pancreatic system 
with a localized endopancreatic resection is evaluated.
Methods: The feasibility of the endopancreatic resection was tested in-vivo in six German landrace 
pigs. Under endoscopic view the papilla was localized. A puncture incision was made in the duode-
num opposite to the papilla. Over a guidewire which was placed in the pancreatic duct the papilla was 
balloon dilated. A 2.7-mm rigid resectoscope was introduced over the guidewire into the pancreatic 
duct. The pancreatic duct was inspected and a circumferential excision of proximal pancreatic tissue 
was performed by means of the resectoscope.
Results: In 5/6 animals the transduodenal-transpapillary access to the pancreatic duct with the rigid 
resectoscope and an endopancreatic resection were feasible. In one animal the papilla could not be 
located. No major bleeding occurred during the resection. In the macroscopic inspection after the re-
section the outside wall of 5/5 pancreata were intact.
Conclusion: The transduodenal-transpapillary access is feasible and enabled performance of a lo-
calized pancreatic resection. The procedure may represent an alternative treatment for chronic pan-
creatitis with the potential to reduce peri-operative morbidity compared to invasive surgery including 
a pancreatic anastomosis.
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20.1
Prophylactic intraperitoneal onlay mesh reduces the risk of incisional hernia after laparotomy – two 
year follow-up results from a randomized controlled trial
P. Brosi, P. Glauser, B. Speich, R. Rosenberg, C. A. Maurer (Liestal)

Objective: It is assumed that incisional hernias occur in up to 20% of all open abdominal surgeries. 
This study examines the use of a prophylactic intraperitoneal onlay mesh (IPOM) to prevent incisional 
hernia following median laparotomy.
Methods: This prospective, randomized controlled trial was started in August 2008. Patients undergo-
ing median laparotomy were randomly allocated either to abdominal wall closure according to Everett 
with a PDS-loop running suture and with additional IPOM (group A) or the same procedure without 
the additional IPOM (group B). Primary endpoints were the incidence of incisional hernias at 2 and 
5 years following median laparotomy. Secondary endpoints are the feasibility and safety of the mesh 
implantation even in contaminated situations (Altemeier grade I – III), and the identification of risk fac-
tors for incisional hernias. Patients with contaminated situation grade IV were excluded from this study.
Results: Until May 2013 a total of 266 patients were included in this study, 131 patients in group A and 
135 patients in group B. Six out of the 266 procedures were emergency operations (group A=2; group 
B=4). Separated to the different grade of wound contamination the allocation in group A is n=39 grade 
I; n=31 grade II, n=61 grade III, and in group B: n=40 grad I; n=31 grad II; n=64 grad III, respectively 
(p=0.94). There were no differences regarding patient characteristics (age, BMI, gender, smoker, dia-
betes) between group A and B. So far 17/131 in group A and 18/134 in group B died or had a re-lap-
arotomy. Follow-up data 2 years after surgery were available from 204 patients (group A=105; group 
B=99). An incisional hernia was diagnosed in 18/105 (17%) patients in group A and in 40/99 (40%) 
patients in group B (p<0.01). An operation due to an incisional hernia was conducted for 12 patients 
in group A and for 22 subjects in group B (p=0.039). No mesh penetration and no bowel obstruction 
did occur. One burst abdomen occurred in group A and one in group B. The IPOM from three patients 
of group A required surgical removal because of a mesh-infection.
Conclusion: The results after two years indicate that the placement of an IPOM with prophylactic inten-
tion significantly reduces the risk for an incisional hernia. Furthermore, the procedure is feasible and 
seems to be safe. Additionally, our results imply that the number of incisional hernia following median 
laparotomy is underestimated.

20.2
Hernias with loss of domain in morbidly obese patients: A two-step approach
Y. Borbély, D. Kröll, J. Altmeier, J. Zerkowski, P. Nett (Bern)

Objective: A high Body Mass Index (BMI) is not only a risk factor for the development of abdominal 
hernias, it also adds technical complexity to the repair, is a risk factor for recurrence and its associ-
ated comorbidity increases the perioperative risk. The repair of hernias with loss of domain (LoD) is 
further aggravated by the risk of abdominal compartment syndrome (ACS) and respiratory difficulties. 
A staged approach with an initial weight loss-procedure to address LoD and later repair enables a 
reposition of the herniated viscera and an improvement of comorbidities. It may also reduce the risk of 
recurrence and perioperative complications.
Methods: We retrospectively reviewed our experience with a staged approach to patients with hernias 
with LoD and morbid obesity between 04/2010 and 12/2015. The initial step consisted of a laparo-
scopic sleeve gastrectomy (LSG). The subsequent step involved open hernia reposition, repair using 
intraabdominally placed mesh and switch to Roux-Y gastric bypass (RYGB) or biliopancreatic diver-
sion (BPD) in selected cases. Patients were followed up according to the guidelines of the Swiss Study 
Group for Morbid Obesity.
Results: Of 15 patients, 7 were female (47%). Median age was 53.8 years (range 35.7 – 66.9), median 
initial BMI 45kg/m2 (36.3 – 65.8). All patients had recurrent incisional hernias with at least 2 prior 
failed repairs. No major complications (grade >2) occurred during/after LSG. After a median of 185 
days (32 - 640), the 2nd stage at a median BMI of 33.6kg/m2 (20.9 – 45.7) was performed. 5 pa-
tients (33%) were concomitantly switched to RYGB or BPD. No bowel resections to create space were 
performed. There were no ACS, 2 patients (13%) had an infected seroma, 3 patients (20%) a surgical 
site infection, and 2 patients (13%) developed a pneumonia. During a median follow-up of 24 months 
(6-68), there was one reoperation for a small, symptomatic recurrence and one for infected seroma.
Conclusion: Overall, a two-step approach to treat massive hernias with LoD in morbidly obese patients 
is safe and effective. LSG as initial weight loss procedure addresses LoD successfully without a need 
for further pre-/operative measures to condition the hernia repair and without risk of abdominal com-
partment syndrome at the 2nd stage.

 
20.3
Postoperative urinary retention (POUR) after minimal invasive inguinal hernia repair (IHR) – a retro-
spective analysis in a single center
A. Descloux, A. Kraemer, A. Keerl, A. Nocito (Baden)

Objective: POUR is a common problem after abdominal surgery, especially after IHR. Although several 
risk factors for POUR have been described, little is known about its incidence as well as risk factors for 
the development of POUR after total extraperitoneal hernioplastic (TEP).
Methods: All patients who underwent IHR at our institution from July 1st 2012 through June 30th 2014 
and were prospectively registered in the Herniamed database, were analysed. POUR was definend as 
the postoperative need for either straight catheterization or placement of a permanent catheter.

Results: A total of 998 hernia repairs performed on 712 patients were inculded in our study. 80% of 
these patients (572/712) recieved a TEP. A bilateral TEP was performed in 46.9% (286/572) . The 
overall incidence of POUR was 5.6% (TEP 5.2%; Lichtenstein 7.5%). 93% of the patients with POUR 
were male. 83.3% were older than 60 years. 8 patients (26.7%) had an history of BPH. 5 patients 
(16.7%) had former prostatic surgery. 96.7% of the patients with POUR received more than 500 ml fluid 
intraoperatively. Average dose of morphine perioperatively was 3.75 mg, 8 patients (26.7%) received 
6.5 mg or more.
Conclusion: POUR has a high incidence after TEP. A preoperaitve elimination of modifiable risk factors 
might reduce POUR and thus its consequences such as a prolonged hospital stay.

 
20.4
Long-time follow up of laparoscopic incisional hernia repair
J. L. Lavanchy1,2, S. E. Buff1, D. Candinas1, G. Beldi1 (1Bern, 2Samedan)

Objective: Recurrence after incisional hernia repair is a clinical challenge. However, true long-term data 
of recurrence after laparoscopic incisional hernia is scarce and the true incidence might be underes-
timated. The aim of the study was to asses incidence and interval of recurrent incisional hernia after 
laparoscopic incisional hernia repair.
Methods: All patients who underwent laparoscopic incisional hernia repair in our institution from July 
2004 to July 2015 were invited for clinical follow up. Those not being able to attend physical examina-
tion were interviewed by standardized telephone questionnaire.
The primary outcome measure was the incidence of hernia recurrence. Secondary outcome measures 
were frequency of reoperations, chronic pain, complications, surgical site infections and localisation 
of hernia recurrence.
Results: 117 patients, aged 67 +- 12 (mean +- standard deviation) years, 69 (59%) male, BMI 27.8 
+- 5.0 kg/m^2 have been included in our study. 92 (79%) patients were assessed clinically and 25 
(21%) patients were interviewed by telephone. After a mean follow up of 6.5 +- 2.9 years recurrent 
hernia was found in 25 (21%) patients and 5 (4%) patients underwent reoperation. The mean time 
until recurrence of hernia was 8.9 (8.2 -9.6 95% confidence interval) years. Patients with hernia recur-
rence showed no significant differences in frequency of chronic pain (12% vs. 7%), complications (8% 
vs. 13%) or surgical site infections (4% vs. 4%) compared to patients without hernia recurrence. Albeit 
not significant, there was a trend towards more hernia recurrence in patients with a mesh size of < 600 
cm^2 compared to a mesh size of > 600 cm^2 (28% vs. 15%, log rank p=0.142).
Conclusion: Hernia recurrence after laparoscopic incisional hernia repair is mainly seen in the upper 
third of median laparotomy and in the medial third of transverse laparotomy. It may be rather influenced 
by technical factors (e.g. mesh size) than by patient factors.

 
20.5
Blurring the boundary between septic open abdomen treatment and ventral hernia repair
S. A. Käser, P.-A. Clavien, R. Vonlanthen (Zürich)

Objective: Therapeutic approaches for septic open abdomen remain a major challenge with many un-
certainties. The most convincing method relies on combining VAC with continuous fascial traction with 
a PP-mesh and a protective plastic-sheet placed on the viscera. As this plastic-sheet must be removed 
before final fascial closure, such technique only allows temporary abdominal closure. We aimed to 
test anti-adhesive polyvinylidenefluoride (PVDF) mesh as substitute for polypropylene (PP) mesh with 
a protective plastic-sheet in vacuum-assisted closure (VAC) of septic open abdomen.
Methods: In 23 consecutive patients (01/2013 to 06/2015) with septic open abdomen an anti-ad-
hesive PVDF-mesh was sutured to the fascia edges before VAC. The mesh was contracted after re-
laparotomies. If complete fascial closure was not achieved, the mesh was left in situ as final abdominal 
closure. The outcome was retrospectively analyzed from a prospective collected database.
Results: The population included 56% males with a median age of 55yrs in life-threatening conditions 
(median ASA score 4). Underlying diseases included gastrointestinal perforation (n=13), anastomotic 
leak (n=5), non-traumatic abdominal compartment syndrome (n=5), biliary leak (n=2), fascial infec-
tion resulting from extra-peritoneal abscess (n=2), and acute pancreatitis (n=1). Mesh implantation 
was done at median 5 days and at the third re-laparotomy in median. Further re-laparotomies (median 
n=2) revealed anastomotic leakage in five and bowel fistula in one patient. In 14 patients (81%) com-
plete fascial closure was not achieved and the mesh was left in situ. No persistent entero-cutaneous 
remained. Thirty-day mortality was 13% (n=3). 
Conclusion: This study showed for the first time that the application of an anti-adhesive PVDF-mesh for 
fascia traction in VAC of septic open abdomen is simple, versatile and safe. It offers the highly relevant 
possibility for provisional and final abdominal closure, a clear advantage over the method with a PP-
mesh and a protective plastic sheet.

 
20.6
Vacuum assisted closure therapy for open abdomen. A multicenter experience
G. Giudicelli1, A. Rossetti2, C. Scarpa1, N. Buchs1, R. Hompes3, R. J. Guy3, K. Ukegjini2, P. Morel1, F. Ris1,  
M. Adamina2 (1Genève, 2St.Gallen, 3Oxford/UK)

Objective: Management of open abdomen (OA) has radically changed this last decade and negative 
pressure wound therapy (NPWT) is known to improve wound healing. Vacuum Assisted Closure (VAC) 
for OA is associated with significant mortality and complication rate and is also known for high fascia 
closure rate (1) (2). The aim of this study was to assess prognostic variables for patients treated for OA 
with VAC therapy. Secondary outcomes were thirty days mortality, one-year mortality, incisional hernia 
rate and cost for VAC therapy.
Methods: A multicenter retrospective review of OA registry between 2005 and 2015 at three tertiary 
referral centers was performed. Prognostic variables were identified with univariate and multivariate 
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analysis. Cost was calculated according to hospital ledger.
Results: Fifty-seven patients were treated for OA with VAC. Fourty-two patients (73.7%) recovered fully 
after a median of 4 (1-17) VAC changes. Indications were colic or ileal ischaemia (n= 15), perforation 
of the digestive tract (n= 14), postoperative anastomotic leakage (n=12), acute pancreatitis (n=7) 
abdominal compartment syndrome (n=5) and trauma (n=4). Elevated serum lactate on admission (> 
3.5 mmol/l) and mesenteric ischaemia were two negative predictors of survival with OR of 6.33 (IC 
95% 1.55-25.93) and 4.761 (IC 95% 1.12-20.32) respectively. Thirty days and one-year mortality were 
18.8% (n=13) and 31.5% (n=18) respectively. After a median follow up of 19.4 (1-96.8) months, inci-
sional hernia rate was 21.1% (n=12). VAC therapy accounted for 1% of total hospital cost. The mesen-
teric ischaemia group had significantly more entero-atmospheric fistulas (EAF) (4/15), more reopera-
tions and a higher overall cost for a significantly lower survival rate (7/15) compared to other etiology.
Conclusion: VAC for OA has good outcomes justifying the aggressive use of VAC. Elevated serum lac-
tate on admission (> 3.5 mmol/l) and mesenteric ischaemia are independent negative predictors of 
survival for patients treated for OA with VAC therapy. Mortality, reoperations and EAF are significantly 
higher among patients with mesenteric ischaemia.

 
20.7
Postoperative decrease in serum albumin: An early predictor of surgical complications
I. Labgaa, G.-R. Joliat, A. Kefleyesus, S. Mantziari, M. Schäfer, N. Demartines, M. Hübner (Lausanne)

Objective: Major abdominal surgery is associated with high morbidity rate. The intensity of surgical 
stress response has been suggested to correlate with adverse outcomes. In this context, albumin is 
a known acute phase protein with fast kinetics. The aim of this study was to assess the changes in 
albumin value. Postoperative serum albumin drop (ΔAlb) was analyzed as marker of surgical stress 
response and early predictor of clinical outcomes.
Methods: Albumin was prospectively measured in 138 patients undergoing major abdominal surgery. 
Blood samples were collected before surgery and on postoperative days 0, 1, 2, and 3. ΔAlb (preopera-
tive value minus postoperative value) was compared to the Modified Estimation of Physiologic Ability 
and Surgical Stress (mE-PASS) score and correlated to the performances of C-reactive protein (CRP), 
procalcitonin (PCT), and lactates (LCT). Postoperative outcomes were defined as postoperative com-
plications according to the Clavien classification and to the Comprehensive Complication Index (CCI), 
and as length of hospital stay (LoS).
Results: The level of serum albumin dropped already 4 hours after surgery (mean 32 +/- 6 g/L). ΔAlb 
correlated to the mE-PASS score (r=0.28, p=0.01). It also correlated to the maximal CRP increase 
(r=0.54, p<0.01), to the maximal PCT increase (r=0.43, p<0.01), and to the maximal LCT increase 
(r=0.25, p=0.02). Correlations between ΔAlb and overall complications (r=0.49, p<0.01), CCI (r=0.38, 
p<0.01), LoS (r=0.47, p<0.01) were also found. A ΔAlb≥10 g/L yielded a sensitivity of 77.1%, a specific-
ity of 67.2%, a positive and negative predictive value of 64.8% and 79.6%, respectively (AUC: 78.3%). 
Multivariate analysis identified 2 independent predictors of complications: surgical approach (OR: 6.5, 
p<0.01) and ΔAlb≥10 g/L (OR: 3.2, p=0.03).
Conclusion: The differences in albumin level (ΔAlb) correlated to the extent of surgery and to other 
biological stress markers. ΔAlb≥10 g/L on POD 1 appears to be a promising early predictor of post-
operative complications.

 
20.8
Does Near-infrared fluorescence angiography (NIR) change operative strategy during emergency 
procedure?
E. Liot, M. Assalino, P. Morel, F. Ris (Genève)

Objective: One of the issues of emergency procedures is to evaluate the viability of organs. Near-infra-
red fluorescence angiography (NIR) allows an intraoperative assessment of organ perfusion and may 
help to decide about resection. The aim of this study was to assess if NIR changed operative strategy 
during emergency surgery.
Methods: Retrospective evaluation of 56 consecutive patients who had an emergency abdominal 
surgical procedure in our institution between July 2014 and December 2016 using intraoperative NIR.
Primary endpoint was the change of operative strategy due to the result of the NIR test. Secondary 
endpoints were indication for the use of NIR test as well as reoperation rate.
Results: In total 27 (48.2%) men and 29 (51.8%) women were included. Mean age at operation was 
64.3 ± 17 years. Initial laparoscopy was performed in 39% (n=22) of all cases and immediate open 
surgery in 61% (n=34). Conversion rate to open surgery was 41% (n=9). In 32% of the cases (n=18), 
the result of the NIR test leaded to change the strategy. 33% (n=6) of those patients had a resection 
or an enlarged resection which initially wasn’t planned. 67% (n=12) had no resection contrary to the 
initial intention. Importantly, none of those patients had a reoperation for ischemic complication. Main 
indication for NIR use was guidance of bowel resection (49%), control of the stumps after resection 
(34%) and assessment of the anastomosis (18%), and control of the vascularization of the involved 
area before section (5%). In 23% of all cases NIR was used twice during the same surgical procedure. 
Overall, NIR was used to assess perfusion of small bowel in 56%, colon in 39%, as well as stomach, 
liver and spleen respectively in 2% of all surgical procedures. Reoperation rate was 20% (n=11). Small 
bowel resection was necessary in only one case (5.3%). 2 patients had an anastomotic leak whereas 
one of those anastomosis was tested using NIR during initial surgery. 8 (14.3%) patients died during 
the post operative care but none of those presented bowel ischemia or anastomotic leak.
Conclusion: NIR is a simple short time consuming procedure which can be easily performed during 
emergency surgery to assess the perfusion of organs. It may help the surgeon to preserve well-vas-
cularized organs, especially knowing that we had no reoperation rate for ischemia when operative 
strategy was changed for a less aggressive attitude.

 

20.9
Gastrointestinal and mesenteric injuries after blunt abdominal trauma – case series
F. Abbassi, P. Villiger (Chur)

Objective: Gastrointestinal and mesenteric injuries (GIMI) after blunt abdominal trauma are relatively 
rare and associated with significant morbidity and mortality. Therefore accurate diagnosis and ap-
propriate therapy are needed.
Methods: This is a case series including consecutive patients who underwent surgery due of GIMI 
after blunt abdominal trauma between 2007 and 2015. Mechanism of injury, clinical presentation, 
diagnostic findings, operative characteristics and mortality were assessed.
Results: A total of 28 patients were identified. 13 (46%) suffered from a traffic accident, 8 (29%) 
were blessed during sport, and 7 (25%) at work. The mean Injury Severity Score was 28 (±18.6), 23 
(82%) had associated extra-abdominal injuries. At the primary assessment 23 (82%) suffered from 
abdominal pain or tenderness, 19 (68%) had abdominal bounce marks. All patients underwent im-
aging examination at the emergency room: 18 (64%) a Focused Assessment with Sonography for 
Trauma (FAST) and a computed tomography (CT). 7 (25%) only a FAST and 3 (11%) only a CT. FAST 
examinations missed 9 of 25 (36%) pathological findings. CT scan detected 20 of 21 (95%) pathologi-
cal findings. Indication for immediate abdominal surgery was given after initial clinical assessment in 
21 (75%). Conservative treatment was intended in 2 (7%). Correct diagnosis was initially missed in 5 
(18%). Delayed operations (>12 hours after accident) were performed in 6 (21%). The intraoperativ 
findings revealed 75 GIMI: 32 (23%) mesenteric lesions, 20 (27%) perforations, and 17 (23%) serosa 
lesions were among the most frequent findings. 64 surgical-repairs were performed: 43 (67%) times a 
suture or ligation was sufficient, 21 (33%) times a resection was necessary. No stomas were created. 
In-hospital mortality was 4 of 28 patients (14%).
Conclusion: After blunt abdominal trauma GIMI should always be suspected. The abdominal assess-
ment can be difficult, especially if symptoms are subtle or overlapped by other severe injuries. Bounce 
marks can be indicative for a heavy abdominal trauma with GIMI. FAST examination is not accurate to 
exclude GIMI. In any doubt a CT and an observation for 24-48h is indicated. Surgical exploration should 
be scheduled generously in patients with discrepancy between imaging and clinical presentation.

Video Session General Surgery 21
21.1
Laparoscopic Soave operation for Hirschprung disease after primary Duhamel operation
F. Ris, N. Al Naimi, N. C. Buchs, A. Dupuis, P. Morel, B. Roche (Genève)

Objective: Hirschprung disease is a rare disease of childhood. They are most of the time treated by a 
Duhamel operation aiming to restore intestinal continuity while removing the area without ganglions.
We describe the case of a patient having severe dyschesia in adulthood due to an extended disease 
up to the splenic angle. We performed a re-resection according to the Soave technique, with a coloanal 
anastomosis.
Methods: This movie shows the laparoscopic approach for an adult Hisrsprung disease that has been 
previoulsly operated by the Duhamel technique. We perfomed the abdominal part laparoscopically 
associated with a perineal approach on the rectal side with a mucosectomy and a coloanal anasto-
mosis.
Results: Patients had the stoma removed after a 3 month period and has a better function know, with-
out sexual damage.
Conclusion: A laparoscopic Soave operation was feasible in this rare situation.

 
21.2
Volvulus of the gallblader – a rare cause of cholecystitis
F. Ris, E. Liot, P. Morel (Genève)

Objective: We are showing in this video a very rare cases of gallblader volvulus leading to the symp-
toms of an acute cholecystitis.
Methods: Didactic video and preoperative imaging of a laparoscopic approach for a cholecystectomy 
in the context of a gallblader volvulus.
Results: 91 year old patient, referred for right upper quadrant (RUQ) pain. Tenderness and rebound at 
the RUQ with a positive Murphy sign. Liver test were normal, but elevated white cells and CRP. An ab-
dominal ultrasound failed to show lithiasis, but confirmed the clinical diagnosis of acute cholecystitis. 
CT-scan did not show biliary dilatation. We decided according to a worsening of the symptoms, even 
in the absence of lithiasis to perform an exploratory laparoscopy. After an epiploic adhesiolysis, it was 
possible to identify the a prenecrotic gallblader and to recognise a torsion of the gallblader pedicula. 
After detorsion of the pedicula and identification of the artery and of the cystic duct, they were clipped 
and cutted. Post-operative follow-up was uneventfull.
Conclusion: Gallblader volvulus is a rare condition that need surgery. Usually it occurs in women (3/1 
ratio) but can occur at any age. This rare diagnosis need to be recognised in case of acute alithiasic 
cholecystitis.
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21.3
Electrical stimulation of the lower esophageal sphincter to treat gastroesophageal reflux disease: 
Technique of implantation
Y. Borbély, J. Lenglinger, R. Tutuian, J. Altmeier, D. Kröll, P. Nett (Bern)

Objective: Electrical stimulation of the lower esophageal sphincter (LES) to treat gastroesophageal 
reflux disease (GERD) leads to a normalization of esophageal pH and enhanced LES pressure. It ef-
fectively improves symptoms of GERD without the typical side effects of traditional antireflux-surgery.
Methods: Illustrated by the cases of a 54-year-old female patient with worsening GERD despite maxi-
mized acid suppression therapy and of a 47-year-old male patient with GERD after sleeve gastrectomy, 
crucial points of implantation and perioperative minutiae are shown in this video.
Results: The usual patient placement and trocar positioning for laparoscopic antireflux surgery is 
used. After identification and exposure of the anterior gastroesophageal junction, the electrodes are 
sewn into the esophageal wall. Extraluminal placement is secured with endoscopy. The lead electrical 
connector is then pulled through the abdominal wall and attached to the pulse generator. After a first 
functionality test, the generator is placed in a subcutaneous pocket. A final functionality test is followed 
by initiation of treatment.
Conclusion: This standardized technique for the implantation of an electrical LES-stimulation-device 
using easily reproducible steps leads to a good peri- and postoperative outcome and is the foundation 
for the long-term efficacy of this method.

21.4
Sinusectomy for pilonidal sinus, the Lord-Millar modified Marti procedure
A. Dupuis1, Z. Abbassi1, N. Al Naimi1, M. El Ketbi1, D. Teterycz1,2, A. Balaphas1, J. Robert-Yap1, K. Skala1, 
B. Roche1, F. Ris1 (1Genève, 2Sion)

Objective: Sinusectomy Lord-Millard modified Marti is a sure and easy procedure to treat pilonidal  
sinus.
Methods: Teaching video with entire procedure and comments of experts. This procedure is realized 
under local anesthesia in an ambulatory setting.
Results: Complet excision with cutaneous preservation to reduced time healing and time off work with 
low complication’s rate.
Conclusion: Sinusectomy is a simple and efficient procedure that can be realized under local anesthe-
sia in an ambulatory setting.

 
21.5
Laparoscopic anterior gastropexy for acute gastric volvulus
D. Martin, S. Mantziari, P. Allemann, P. Fournier, N. Demartines, M. Schäfer (Lausanne)

Objective: Gastric volvulus is an abnormal rotation of the stomach on one of its two axes, presenting 
as acute or chronic gastric obstruction that requires surgical treatment in most cases. About one third 
of cases are associated with hiatal hernia. A valid option in emergency is anterior gastropexy with 
fixation of the greater curvature to the abdominal wall performed by laparoscopic approach, provided 
there is no gastric necrosis.
Methods: Two cases of laparoscopic gastropexy treated recently at our institution. The first case was a 
92 year-old woman with Borchardt’s triad (epigastric pain, unproductive retching and inability to place 
a nasogastric tube), with a large sliding hiatal hernia and a gastric volvulus on CT scan. The second pa-
tient was a 73 year-old man with diffuse abdominal pain, where the CT-scan showed an upside-down 
stomach with transhiatal herniation of D1 and D2 into the thorax. Open supra-umbilical laparoscopy 
with 12 mmHg pneumoperitoneum was performed, two 5 mm working trocars in the right and left 
upper quadrant and a sub-xiphoid liver retractor were placed. As first step, both patients underwent 
reduction of the volvulus and repositioning of the stomach in the abdominal cavity. Then, an anterior 
gastropexy with fixation of the greater curvature to the abdominal wall using 4 to 6 non-absorbable 
sutures was performed. Of note, the stomach and the esophago-gastric junction remained completely 
intraabdominally, while the hiatal hernia was not repaired. No intraoperative complications occurred.
Results: The postoperative course was uneventful for the first patient with well tolerated refeeding and 
discharge after 7 days to rehabilitation clinic. The second patient developed aspiration pneumonia 
requiring introduction of antibiotic therapy and respiratory physiotherapy and was discharged to a re-
habilitation structure after 16 days.
Conclusion: The objective of an emergency treatment of acute gastric volvulus is the intra-abdominal 
reduction of the stomach, its decompression and attachment to the anterior abdominal wall to prevent 
recurrence. Laparoscopic anterior gastropexy is a safe and effective procedure, especially in old and 
frail patients, as is also suggested by recent literature. The cure of associated hiatal hernia does not 
seem mandatory.

 
21.6
Laparoscopic resection of an isolated gastric duplication cyst in an elderly patient with a gastric GIST
A. Cristaudi, M. Rochat, S. Popeskou, P. Makovac, R. Rosso, D. Christoforidis (Lugano)

Objective: Enteral duplication cysts are uncommon congenital abnormalities rarely found in adults, 
which usually lie alongside the gastrointestinal tract. Gastric duplication cyst is the least common type. 
We present the video of a laparoscopic resection of a gastric GIST and a concomitant peri-pancreatic 
mass, which surprisingly revealed to be an isolated gastric duplication cyst.
Methods: A 75 years old woman, with no relevant past medical history, was diagnosed with a 4cm 
gastric GIST following upper GI bleeding and severe anemia. Staging thoraco-abdominal CT scan 
showed the gastric neoplasia and another separate polylobated mass adjacent to the pancreatic tail, 
with radiological features similar to the GIST. MRI revealed cystic components but did not allow more 

precise preoperative diagnosis.
Results: At laparoscopic exploration, in the lesser sac, we found an oval shaped soft mass that present-
ed spontaneous peristaltic movements. Using blunt and sharp dissection, we isolated the mass and 
found a single vascular pedicle but no infiltration or communication with the nearby organs. Histolopa-
thology diagnosed an isolated enteral duplication cyst with gastric epithelium and no malignancy. The 
gastric GIST was treated by laparoscopic local excision through a gastrotomy. Final histology reported 
a 4.2 cm low recurrence risk gastric GIST. Postoperative course was uneventful.
Conclusion: Gastric duplication cysts are rare lesions, even more unusual in adults. When not located 
in the digestive tube, they can be confused with other neoplastic lesions. Some malignant potential has 
been reported and therefore surgical excision may be recommended.

 
21.7
Symptomatic giant peritoneal loose body in the pelvic cavity
A. Elsner1, M. Walensi2, M. Fuenfschilling1, R. Rosenberg1, R. Mechera1 (1Liestal, 2Zürich)

Objective: Giant peritoneal loose bodies (gPLB) occur rarely and therefore have only few have been de-
scribed. Often they are found incidentally and have no clinical relevance, whereas symptomatic forms 
may require surgical removal. We present the case to show what a surgeon can expect when operat-
ing a patient with this entity. This is emphasized with a video which was taped during the operation. 
Furthermore this case displays important factors of the preoperative diagnosis.
Methods: We report the case of a male patient suffering from abdominal discomfort with alternating lo-
calizations for several years, actually presenting with a proctitis. With elevated inflammatory markers, 
a conspicuous resistance in the lower abdomen and in order to evaluate further affection of the colon, 
an abdominal CT-scan was performed. It revealed a spherical mass in the lesser pelvis. A colonoscopy 
confirmed the proctitis, showing no further pathologies.
Results: Due to the symptoms and the uncertain entity of the mass, a diagnostic laparoscopy was 
performed and a boiled egg-like structure (diameter 5.2 cm) was removed. The patient recovered well 
and was free of symptoms.
Conclusion: To obtain a diagnosis as fast as possible and to perform an adequate conservative or 
surgical therapy the knowledge about the rare entity of a gPLB is necessary. Moreover, an exact anam-
nesis, clinical examination and the knowledge about the diagnostic values of radiological and endo-
scopic investigations are crucial.
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21.8
Chronic pain after inguinal hernia repair: Laparoscopic neurectomy as treatement option
M. Sparn, C. Kümmerli, J. Janczak, O. Ögredici, W. Brunner (Rorschach)

Objective: Beside recurrence chronic pain is the most discussed problem after inguinal hernia repair 
and occurs in up to 2 - 40%. Laparoscopic mesh-repair is a well-established way of treating inguinal 
hernia with good results concerning recurrence and postoperative patient satisfaction. However, in 
case of chronic pain management can be tricky and sometimes tedious. Retroperitoneoscopic triple 
neurectomy is one option of surgical approach to neuropathic pain without recurrence, laparoscopic 
approach is the alternative.
Methods: We report about a 24-year old female with chronic pain after laparoscopic hernia repair by 
TAPP and show the video of a single port laparoscopic neurectomy.
Results: In February 2012, the patient was referred to our emergency department because of acute 
inguinal pain without trauma. After confirmation of inguinal hernia clinically and by ultrasound, a left-
sided TAPP with a lightweight polypropylene mesh in a M1 hernia was performed using absorbable 
tackers. 40 months later the patient was referred to our outpatient department again with as she indi-
cated persisting left-sided groin pain without evidence of recurrence. After two months of unsuccessful 
conservative management a diagnostic single-port laparoscopy was performed. The site of maximal 
pain was identified and marked preoperatively via sonography and probatory injection of local an-
aesthetic. Intraoperatively, the cranio-medial edge of the mesh was identified as the trigger point and 
a small portion of the mesh with the rest of a tacker was resected. In the follow up neuropathic pain 
persisted. Subsequent attempts of conservative management over a period of three months remained 
ineffective. After mapping a single-port laparoscopy was performed in December 2015 and a double 
neurectomy of the iliohypogastric and ilioinguinal nerves carried out. The patient remained symptom-
free afterwards to a follow-up of two months.
Conclusion: Chronic pain remains the major topic after inguinal hernia repair beside recurrence. Con-
sequent therapy including pain teams and surgical approach to neuropathic pain without reccurence 
may be the solution even in younger patients.

 
21.9
A rare case of prevesical internal hernia causing small bowel obstruction – laparoscopic repair in 
single port technique
S. Spampatti, S. Bock, W. Brunner (Rorschach)

Objective: Internal hernias following open or laparoscopic operations occure rare, mainly after gastric 
bypass surgery (0 up to 10%) or other gastrointestinal resections. Without gastrointestinal resections 
postoperative internal hernias are even more rare, but not impossible. We report on an internal hernia 
in a supravesical peritoneal fold after hysterectomy causing subileus.
Methods: A 63 year old female patient presented to our emergency department with acute lower ab-
dominal pain since one day. She did not complain about emesis or nausea, and referred normal stool 
passage 24 hours before. No associated morbidities were known. The past surgical history included 

transabdominal hysterectomy via median laparotomy 20 years ago and bilateral adnexectomy with 
synchronous abdominoplasty performed via a Pfannenstiehl incision 14 years ago. CT-scan showed 
small bowel obstruction signs caused by a prevesical hernia. We show the video of the emergency 
laparoscopic exploration in single port technique.
Results: After open approach easy placing of the single port system through a 3,5 cm long umbilical 
incision, laparoscopic exploration was carried on showing small bowel loops caught in a peritoneal 
fold towards the prevesical space. The intestine could be released by gentle traction after circumferen-
tial adhesiolysis and didn’t show any sign of ischemia. No resection was required. The peritoneal fold 
was closed directly with a nonadsorbable suture. Total time of surgery was 68 min. The postoperative 
course was uneventful with quick recovery. The patient was discharged from hospital 3 days after 
surgery with regular intestinal passage and a tidy wound.
Conclusion: Internal hernias can occur delayed after operations even without gastrointestinal resec-
tions and cause obstruction. The minimal invasive technique allows confirmation of diagnosis and 
therapy as well. Open single port technique allows furthermore a safe approach into the preoperated 
abdomen and examination or resection of small bowel in case of incarceration.

Aorta 24
24.1
Chimney graft technique is an effective therapy for complex abdominal aortic aneurysms
C. Dubuis, F. Saucy, L. Briner, F. Marra, J.-M. Corpataux, S. Déglise (Lausanne)

Objective: Despite the improvement of material and surgeon’s skills, a significant proportion of patients 
cannot be treated with the currently available endovascular devices. In this situation, the chimney graft 
technique (CGT) allows extension of the landing zone while preserving patency of visceral vessels. 
However, concerns about ‘’gutter’’ endoleak and long-term patency of these chimneys still exist. The 
aim of this study was to report our experience of CGT.
Methods: Retrospective analysis of prospective data retrieved from 1 center between January 2012 
and December 2015 was done. Endpoints were technical success, postoperative morbidity, rate of 
endoleak and any re-interventions during follow-up.
Results: In this study, 19 patients (mean age 80 years, range 66-93) were identified, including 14 men. 
The mean aneurysmal diameter was 64 mm (range 50-95). Fifteen patients were asymptomatic but 4 
patients (21%) were operated in emergency for pain or even rupture. Mean length of neck was 5 mm 
(range 0-12). Operative time was 183 minutes (range, 110-330). Endografts used were Endurant II in 8 
cases, Zenith LP in 6 and Nellix in 5. Procedural success was achieved in 95% (18/19) of cases. A total 
of 25 target vessels have been stented (24 renal arteries and 1 SMA). Access vessels were the left bra-
chial artery in 11 cases, the left axillary in 7 and the femoral artery in 2 cases. In the post-operative pe-
riod, 7 patients presented some complications: 1 myocardial infraction, 3 acute renal failure, 1 brachial 
hematoma requiring a surgical revision, 1 stroke, 1 colonic ischemia and 3 endoleak type I treated 
conservatively. No patient died. During the mean follow-up of 15 months, 3 re-interventions were per-
formed for 1 persistent type EL at 6 months, 1 limb occlusion and 1 seroma. At the end of the follow-up, 
no type I EL was observed. The patency rate of chimney was 96% (24/25). No death was observed.
Conclusion: The CGT seems to be safe and effective for the treatment of complex AAAs with short or 
no neck. It is associated with few complications and excellent aneurysm sealing can be obtained with 
low risk of re-intervention. Covered or bare metal stent can be used, achieving good patency rate at 
mid-term follow-up. Moreover, this technique can also be used in case of emergency and with different 
endografts.

24.2
The chimney graft technique associated with the Nellix endograft to treat complex abdominal aortic 
aneurysms
C. Dubuis, F. Saucy, F. Marra, L. Briner, J.-M. Corpataux, S. Déglise (Lausanne)

Objective: Despite the improvement of material and surgeon’s skills, a significant proportion of patients 
cannot be treated with the currently available endovascular devices. In this situation, the chimney graft 
technique (CGT) allows extension of the landing zone while preserving patency of visceral vessels. The 
aim of this video is to describe this technique associated with the use of Nellix endograft.
Methods: We present a video of the CGT for the treatment of a complex AAA using the EVAS concept 
with the Nellix system.
Results: Access vessel to implant the chimney is most of the time the left arm, at the axillary or brachial 
level. In case of multiple chimneys, a conduit can also be used. Covered stents are used when the CGT 
is associated with the Nellix device. The implantation of Nellix is done through both femoral accesses 
percutaneously. Cannulation of the target vessels for above is done and the covered stents are placed. 
Nellix stents are then deployed and the chimneys stents inflated. Prefilling of the endobags is done. A 
control angiogram is performed to assess the sealing and then polymer filling is done. During polymer 
filling, the balloons in the Nellix stents and in the target vessel stents are inflated again. Final angiogram 
is done to check patency of all the vessels and the absence of endoleak, especially type I.
Conclusion: The CGT seems to be safe and effective for the treatment of complex AAAs in association 
with the Nellix device. The EVAS system with endobags should reduce the risk of type I endoleak due 
to the absence of gutter
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24.3
Use of the STAT (Sutureless Telescoping Anastomosis Technique) to facilitate supraaortic revasculari-
zation: Mid-term results
Z. Rancic1, F. Pecoraro1, G. Puippe1, T. Pfammatter1, L. Chaykovska1, C. A. Schmidt1, D. Mayer1,  
F. J. Veith1,2, M. Lachat1 (1Zürich, 2New York/USA)

Objective: We report the mid-term results of use of a sutureless telescoping anastomosis technique 
(STAT), the modification of technique initially described as VORTEC, for revascularization of supra-
aortic vessels.
Methods: Between January 2009 and December 2004, 55 patients (37 males) with an aortic arch 
lesion underwent trans-sternal debranching with sutureless telescoping anastomosis. The underlying 
aortic pathologies were: isolated aortic arch aneurysm (10 patients), aortic arch aneurysm extending 
to ascending or descending aorta (26), subclavian artery aneurysm (3), traumatic aortic rupture (1), 
aortic dissection (10), and other arch pathologies as aortic ulcer of floating thrombus (5). Follow-up 
included computed tomography angiography at 1, 3, and 6 months postoperatively, and then annually.
Results: Overall, 148 supra-aortic vessels in the 55 patients were revascularized: 127 by STAT and 21 
by sutured surgical anastomosis. Immediate technical success was 100%. There was no early graft 
occlusion and late graft occlusion was detected in two patients. Perioperative mortality was 7.3% (one 
postoperative bleeding, one retrograde dissection, one MOF (multi-organ failure) and one cerebral 
bleeding). Mean follow-up (FU) at June 2015 was 45.12 months: 45 patients with FU more than 2 
years, 36 more than 3years and 23 more than 4 years. Patients’ cumulative survival at 4 years was 
84%. There were no difference in patency rate between STAT and sutured anastomosis.
Conclusion: Sutureless telescoping anastomosis technique (STAT) reduces technical difficulties and 
invasiveness of aortic surgery (reduces ischemia time, no clamping or circumferential dissection). 
This technique allows performing anastomosis where sutured anastomosis is challenging (dissec-
tion, intramural hematoma). Mid-term results confirm that sutureless anastomosis is safe and reliable 
alternative to sutured one.

24.4
Branched and fenestrated endografts are a valid option for the treatment of complex aortic aneurys-
mal disease
S. Déglise, F. Saucy, C. Dubuis, L. Briner, F. Marra, J.-M. Corpataux (Lausanne)

Objective: For complex aortic aneurysmal disease, standard endograft cannot be proposed. Fenes-
trated or branched EVAR (b/f-EVAR) could be a valid alternative to open surgery, requiring delay for 
manufacture and high technical skills. The aim of this study was to report our monocentric experience.
Methods: Retrospective analysis of prospective data retrieved from 1 center between December 2011 
and December 2015 was done. Endpoints were technical success, postoperative morbidity, rate of 
endoleak and any aneurysm-related re-interventions during follow-up.
Results: In this study, 14 patients (mean age 73 years, range 60-87) were identified. The 12 male and 
2 female patients were asymptomatic. The mean aneurysmal diameter was 71 mm (range 52-82). 
Except for one chronic type B dissection, all aneurysms were degenerative in origin. There were 5 juxta-
renal AAAs and 9 TAAAs (3 type IV, 3 type III, 2 type II, 1 type I). Operative time was 314 minutes (range, 
240-470). In 8 cases, a branched graft was used and in 6 a fenestrated one. Cephalo-spinal fluid 
drainage was done in 10 patients. Procedural success was achieved in 93% (13/14) of cases with 
one failure of celiac trunk (CT) cannulation. A total of 48 target vessels have been stented (28 renal 
arteries, 12 SMA and 8 CT). Access vessels were the left axillary artery in 10 cases and the left bra-
chial in one. Two intra-operative complications occurred (1 iliac rupture and 1 splenic hemorrhage). 
In the post-operative period, 1 patient died (7%) due to rupture of the TAAA between the 2 steps of the 
interventions. Five complications requiring 3 re-interventions occurred in 3 patients: 1 renal failure, 1 
limb ischemia, 1 transitory paraplegia, 1 colic ischemia and 1 seroma. During mean follow-up of 16 
months, no type I EL was observed but 1 type III and 5 type II (35%). Two re-interventions were neces-
sary: 1 iliac stenting for a stenosis and 1 overstenting of a renal artery for the type III EL. Patency of the 
target vessels was 96% (46/49). No death was observed.
Conclusion: B/f-EVAR appears to be safe with good technical success for the treatment of complex 
aortic aneurysmal disease. It is associated with an acceptable rate of complications. High rate of an-
eurysm sealing was achieved with few re-interventions. Such strategy represents a good alternative to 
open surgery but should be reserved to some high-volume centers.

 
24.5
Conversion surgery for failing stentgraft – overlooked side effect of the endovascular revolution
L. Meuli, R. von Allmen, A. Habersaat, A. Stellmes, F. Dick (St.Gallen)

Objective: The minimally invasive paradigm change has established an endovascular approach not 
only to occlusive disease but also to aneurysms. Durability of treatment success depends primarily on 
careful patient selection regarding suitability for stentgraft sealing and fixation. Aim was to highlight 
implications of inadequate patient selection.
Methods: Descriptive analysis of a consecutive series of 15 patients presenting in 2015 with stentgraft 
failure at aortic or popliteal level and for whom conversion surgery was indicated according to current 
guidelines. Patients’ original vascular intervention had been elective endovascular aortic repair (EVAR) 
in 6 cases, ruptured EVAR in 3 cases, elective stentgrafting of iliac aneurysm in 2 cases and of popliteal 
aneurysm in 4 cases, respectively.
Results: Patients had a median age of 69 years at the stentgraft procedure (interquartile range (IQR) 
63-77). Median follow-up until overt stentgraft failure was 15.2 months (IQR 9-34). Reasons for con-
version included abdominal compartment syndrome after rEVAR (proximal sealing failure, n=1); late 
aortic aneurysm rupture after elective EVAR (n=1); aneurysm growth due to high-pressure endoleak 
(EL, n=7); relevant aortic stentgraft migration (n=2); as well as thrombotic stentgraft occlusion (n=3) 
and stentgraft migration (n=1) after popliteal aneurysm exclusion, respectively. Three patients refused 

conversion surgery because they were asymptomatic and feared the surgical trauma (2 with growing 
aneurysms and 1 with stentgraft migration). Of the remaining, conversion was successful in 8 out of 9; 
one patient died during emergency conversion of rEVAR. Three patients still await elective conversion. 
In general, conversion surgery was more extensive and technically more demanding than it would 
have been as primary therapy.
Conclusion: Important implications of stentgraft failure include the following: Conversion surgery is 
more traumatic and demanding than primary repair; the increasing shortfall of straightforward surgery 
challenges adequate training for this new field of vascular surgery; and failed endovascular repair 
carries the risk that patients (and care givers) may become frustrated with further “prophylactic inter-
ventions” and refuse conversion, even if it is prognostically highly relevant. Patients should be properly 
informed about these sequelae before consenting to stentgraft repair.

 
24.6
Rupture after endovascular aneurysm repair is still an unsolved problem: Analysis of cause, treatment 
and outcome
P. Kissling, T. R. Wyss, V. Makaloski, D. Becker, J. Schmidli (Bern)

Objective: Endovascular repair is being used to treat abdominal aortic aneurysm to prevent rupture. 
Rupture after endovascular aneurysm repair (EVAR) is a rare but severe complication. Data on cause 
and treatment are still scarce.
Methods: We report a consecutive case series of secondary ruptures at a tertiary referral center occur-
ring in 2015 assessing cause, treatment, and outcome.
Results: A total of five secondary ruptures occurred in 2015, all presenting with hemorrhagic shock. All 
patients were male, median age was 80 years (range 58-90), median time to rupture was 35 months 
(range 26 -48). Type I and III endoleaks were the causes of rupture (three type I and two type III). Four 
patients underwent urgent open repair, one patient endovascular repair. 30 day mortality was 20%. 
Retrospectively, four patients had a previously known endoleak and two already underwent a second-
ary intervention. One patient was not compliant with surveillance. EVAR had been performed accord-
ing to the instructions for use in all patients.
Conclusion: Endoleaks type I and III appear to be main causes of secondary aneurysm rupture after 
previous endovascular repair. Therefore, immediate intervention is indicated once an endoleak type I 
or III is detected. Time to rupture is unpredictable and adherence to long-term post-EVAR surveillance 
seems to be important.

 
24.7
Endovascular aortic aneurysm repair with carbon dioxide-guided angiography – a valuable option in 
patients with renal insufficiency
V. Makaloski, C. Geppert, T. R. Wyss, P. Kissling, G. Meier-Fiorese, D. Dai-Do, J. Schmidli (Bern)

Objective: Iodinated contrast can deteriorate pre-existing renal insufficiency in patients undergoing 
endovascular aortic aneurysm repair (EVAR). We report our early experience with the use of carbon 
dioxide (CO2) as a non-nephrotoxic contrast agent.
Methods: Retrospective analysis of a consecutive series of patients who underwent EVAR with CO2 
between April 2015 and January 2016. Pre- and postoperative assessment of the glomerular filtration 
rate, aneurysm size, technical feasibility and success, complications and detection of endoleaks was 
performed. All patients were assessed with contrast-enhanced ultrasound and computer tomography 
at follow-up visits after 1 and 6 months.
Results: Five male patients (median age 71 years, range 59-77) underwent EVAR with CO2. Median 
preoperative estimated glomerular filtration rate was 35 ml/min (range 22-90). Median aneurysm 
diameter was 69 mm (range 57-93). 100% technical success and no endoleak detection. One intra-
operative dissection of the external iliac artery was repaired with covered stents. Additional use of io-
dinated contrast was needed in four cases (median 15 ml, range 0-87). Median fluoroscopy time was 
22 minutes (range 15-70). No in-hospital deterioration of renal function was noticed. Median follow-up 
was 7 months (range 1-9) with no endoleaks, absent aneurysm growth, and no deterioration of renal 
function.
Conclusion: EVAR using CO2 is technically safe and feasible. Either it completely eliminates or signifi-
cantly reduces the need for iodinated contrast and therefore prevents deterioration of renal function in 
susceptible patients.

 
24.8
Treatment effect of preemptive embolization of the inferior mesenteric artery prior to endovascular 
aortic repair
V. Makaloski1, L. Meuli2, T. R. Wyss1, J. Schmidli1, F. Dick2 (1Bern, 2St.Gallen)

Objective: The early postoperative benefits after endovascular aneurysm repair (EVAR) need to be bal-
anced against late complications and re-intervention rates. The role of type II endoleaks (EL) and their 
treatment unclear. The aim of this study is to report the treatment effect of preemptive embolization of 
the inferior mesenteric artery (IMA) prior to EVAR.
Methods: We analysed all patients treated with elective EVAR between January 2001 and Decem-
ber 2012. Size and patency of the IMA were assessed from the latest preoperative CT-angiography. 
Preemptive embolization had been performed if the IMA-diameter was ≥3mm. To maximize compa-
rability between patients’ measurements, we linearly interpolated diameters in time to obtain two-year 
endpoints for patients not having CT-scans at 24±1 month. Study endpoints included aneurysm diam-
eter change after 24 months, type II EL and re-interventions as well as overall survival. Follow-up con-
trols were performed with CT angiography at 1 month, 6 months, 12 months and annually thereafter.
Results: During this period 251 patients underwent EVAR for abdominal aortic aneurysm. 42 patients 
with preoperatively occluded IMA were excluded. Of those with patent IMA, 46/209 (22%) underwent 
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preemptive IMA embolization. Mean follow-up time was 6.2 years (range 1.5 - 13.4 years). At baseline 
as well after 24 months, there was no significant difference regarding aneurysm diameter between the 
embolized and the non-embolized group, (56.9±8.9mm vs. 56.6±9.8mm, p=0.88 and 52.6±17.2mm 
vs. 50.8±17.7mm, p=0.55 respectively). Type II EL due to patent IMA was higher in the non-embolized 
36/163 (22%) vs. 1/46 (2%) in the embolized group (p≤0.001). Three (1.8%) late embolizations of the 
IMA were needed because of aneurysm sac progression in the non-embolized group and no re-inter-
vention was needed in the embolized group. No difference in mortality rate was detected at any time be-
tween both groups (0.6% vs 0.0%, p=0.594 after 30-days; 5.5% vs. 4.3%, p=0.753 after 1 year; 16.8% 
vs. 11.6%, p=0.425 after 3 years and 38.3% vs. 23.3%, p=0.116 after 5 years follow-up, respectively).
Conclusion: At mid-term follow-up preemptive coiling of the IMA prior to EVAR lead to less type II en-
doleaks, however, no impact on aneurysm diameter change was observed. Similar re-intervention and 
mortality rates were recorded.

Thoracic Surgery I  28
28.1
Improved postoperative lung function after sublobar resection of non-small-cell lung cancer in patients 
with advanced emphysema
C. Caviezel, S. Hillinger, I. Opitz, I. Inci, D. Schneiter, W. Weder (Zürich)

Objective: Stereotactic ablative radiotherapy (SABR) is recommended as primary therapy for inoper-
able patients with non-small cell cancer (NSCLC). We hypothesize that selected patients with advanced 
emphysema are candidates for surgery and low morbidity and mortality as well as improved functional 
and oncological long term outcome may result when sublobar resection in a lung volume reduction 
surgery (LVRS) concept is applied.
Methods: All patients with stage I NSCLC and severe emphysema with FEV1 < 40% and diffusion ca-
pacity < 40% who underwent NSCLC resection in a LVRS concept between August 2003 and October 
2015 were included for analysis. Postoperative 90-day mortality was the primary endpoint. Postopera-
tive complications, survival and lung function with FEV1% preoperatively and 3 months postoperatively 
served as secondary endpoints.
Results: 11 patients with a median FEV1 of 30% (range 17% - 38%) were included. Two procedures 
were bilaterally and 9 unilaterally, 7 have been performed by VATS and 4 with conversion to an open 
procedure due to adhesions. In 7 patients the tumor was resected atypically and in 4 patients with an 
anatomical segmental resection. 90-day mortality was zero. A pneumothorax occurred in 3 patients 
after chest tube removal and required a new drain. Stage IA in 10 and Stage IB in one were confirmed (5 
adenocarcinomas, 3 squamous cell carcinomas, 2 giant cell carcinomas and 1 sarcoma of the lungs). 
Median survival was 38.3 months. Median FEV1% increased from 30% to 37% (p=0.043).
Conclusion: Sublobar resection of NSCLC combined with LVRS in patients with severely impaired lung 
function due to emphysema can be performed with low mortality and morbidity and is an alternative 
to SABR. This approach allows cancer resection in marginal patients and palliates emphysema symp-
toms simultaneously.

28.2
Intracavitary cisplatin-fibrin application following resection of mesothelioma
I. Opitz, O. Lauk, M. Meerang, M. Friess, M. B. Kirschner, G. Wuilleret, C. Bommeli, A. Jetter, B. Aeschli-
mann, D. Günther, W. Weder (Zürich)

Objective: Early local tumor relapse is very common after resection of malignant pleural mesothelio-
ma (MPM). Intracavitary chemotherapy after tumor resection might improve local tumor control. The 
present clinical trial assesses intracavitary cisplatin-fibrin application after pleurectomy/decortication 
(P/D) for MPM patients.
Methods: Twelve patients (75% IMIG stage III + IV) with a median age of 65 years underwent intracavi-
tary cisplatin –fibrin application after P/D at 4 different dose levels of cisplatin (11, 22, 33 and 44mg/
m2). Eight patients were previously treated with intravenous cisplatin/pemetrexed (100 mg/m2). 
To evaluate cisplatin concentration in serum and tissue, blood and chest wall tissue samples were 
taken at several time points. Cisplatin levels were measured by inductively coupled plasma sector 
field mass spectrometry. Besides adverse and serious adverse events, hematological and renal toxic-
ity were monitored using CTCAE grading. Quality of life was assessed with the SF36v2 questionnaire, 
physical component summary (PCS) score and mental component summary (MCS) score and were 
compared to pre-treatment values using the Wilcoxon signed rank test.
Results: No dose limiting toxicity was observed. Major morbidity was observed in 4 patients (33%). 
30day- and 90day-mortality was 0%. The median serum AUC0-24 in the highest dose level group even 
after induction chemotherapy reached 23 h*µg/g, which is still below the suggested renal toxicity risk 
level, 25 h*µg/g [Royer 2008] and levels reported after intrapleural perfusion. Local cisplatin concen-
tration in tissues at 90 minutes varied from 12-133 (median: 36.5 µg/g). Serial chest wall biopsies of 2 
patients showed cisplatin at day 74 and 204 after application. PCS score was significantly decreased 
initially but returned to baseline values at 8 and 12 months after application. The MCS score was never 
significantly different from pretreatment evaluation. 
Conclusion: The administration of intracavitary cisplatin-fibrin as high as 44mg/m2BSA is safe after 
(e)P/D, also in combination with induction chemotherapy. Tissue cisplatin concentration was high 
whereas no dose limiting toxicity due to systemic distribution was detected. Quality of life is normalized 
8 months after treatment. A confirmation of the safety and evaluation of efficacy of the highest dosage, 
44 mg/m2BSA, in a phase II trial is ongoing.

28.3
Factors associated with long term freedom from recurrence after induction chemotherapy and extra-
pleural pneumonectomy in mesothelioma patients
I. Opitz, M. Friess, M. Meerang, M. B. Kirschner, K. Berard, B. K. Bitanihirwe, W. Weder (Zürich)

Objective: Treatment outcomes following multimodality treatment of mesothelioma are variable. There 
are patients with exceptionally long freedom from recurrence (FFR) following multimodality treatment 
consisting of induction chemotherapy followed by extrapleural pneumonectomy (EPP). We aimed to 
determine clinical and biological prognostic factors associated with long term freedom of recurrence 
(3 years).
Methods: Between September 1999 and July 2009 93 patients with malignant pleural mesothelioma 
(MPM) were treated with induction chemotherapy and extrapleural pneumonectomy. They were strati-
fied into 2 groups: freedom from recurrence (FFR) less than 36 months (n=81) and FFR of 36 months 
and longer (n=12). Proliferation index (Ki-67 and Survivin) in the surgical specimen as well as clinical 
factors were analyzed using Mann-Whitney U test for continuous variables and Fisher’s exact test for 
categorical variables.
Results: Age at surgery was significantly higher in patients with long term FFR (median age 66 years 
vs. 60 years; p=0.001) and there were significantly more women in the long term FFR group (33% vs. 
6%, p=0.02). IMIG stage was lower in the long term FFR group, with none of the long FFR patients be-
ing IMIG stage IV. Ki-67 and Survivin staining index (p=0.02 and 0.001, respectively) were significantly 
lower in the tumor tissue of patients with long term FFR.
Conclusion: Our analyses demonstrated that older age, female gender, low IMIG stage and low tumor 
proliferation index are associated with long FFR after multimodality treatment. This study shows that 
biological differences exist between patients with long and short FFR, which could be the underlying 
reason for these differences in FFR and warrant further investigation.

 

 
 
 
Figure 1: Differences in FFR after surgery depending on Survivin and Ki67-proliferation index (Mann-
Whitney U test) 
 
 
 
 
 
 

Figure 1. Differences in FFR after surgery depending on Survivin and Ki67-prolife-
ration index (Mann-Whitney U test)

28.4
Immunocompromised status is not a risk factor for surgical lung biopsy
K. Furrer1, C. Nebiker1, L. Junker2, S. Lazdinyte1, S. Savic1, K. Hostettler1, D. Schumann1, J. Halter1,  
M. Tamm1, D. Lardinois1 (1Basel, 2Thun)

Objective: Current guidelines for interstitial lung disease (ILD) recommend surgical lung biopsy (SLB) 
as a powerful method for specific diagnosis. An aggregate risk score for predicting outcome after SLB 
for ILD (Fibla, et al. 2012) includes immunosuppressive treatment and open lung biopsy as important 
predictors of mortality. Therefore, we performed a retrospective independent study to validate immuno-
suppression as a predictor of increased mortality after SLB for ILD.
Methods: All patients with ILD who underwent diagnostic SLB between 2000 and 2014 were included. 
The patients were divided into 2 groups: immunocompromised and immunocompetent. ROC-curve 
and multivariate analyses were applied to analyse the predictors of mortality. Variables included were 
age, surgery (VATS vs. open), number of biopsies, American Society of Anaesthesiologist (ASA) score, 
smoking history, preoperative ICU admission, preoperative lung function and coronary artery disease. 
Statistical significance was set at p<0.05.
Results: 161 immunocompromised patients (87 males, 74 females), mean age 51.8 years (±14.15, 
range 19-79) and 133 immunocompetent patients (86 males, 47 females),mean age 60.4 years 
(±14.51, range 22-85) were included in this study. The ASA-score distribution was II in 17(10.6%), III in 
110 (68.3%) and IV in 33(20.5%) immunocompromised vs. II in 31 (23.3%), III in 90 (67.7%) and IV 
in 11 (8.3%) immunocompetent patients and 25 vs. 14 were admitted to the ICU preoperative, respec-
tively. 30- and 90-day mortality in immunocompromised patients were 9.9% (n=16) and 15.5% (n=25) 
vs. 5 (3.8%) and 8 (6%) in immunocompetent patients, respectively. Surgery (VATS vs. open), age, 
smoking history, number of biopsies, lung function and coronary artery disease were not independent 
predictors. Minor and major complications in immunocompromised vs. immunocompetent patients 
were n=54 vs. n=53 and n=29 vs. n=13, respectively. ROC-Curve analysis for 30-day mortality revealed 
ASA score (area under the curve 0.799, p=0.014) and preoperative ICU admission (area under the 
curve 0.903, p=0.001) as the only significant predictors for mortality.
Conclusion: In our experience immunocompromised patients had no increased risk of morbidity and 
mortality after surgical lung biopsy. Preoperative ICU admission and ASA score were the only inde-
pendent significant predictors.
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28.5
Correlation of CT scan based tumor volume measurement to actual resected tumor weight in malig-
nant pleural mesothelioma – a new T-factor?
I. Opitz, M. Friess, D. L. Nguyen-Kim, T. Frauenfelder, S. Hillinger, B. Seifert, I. Inci, W. Weder (Zürich)

Objective: Tumor volume has been reported several times to be a valuable prognosticator for malig-
nant pleural mesothelioma (MPM) survival (Pass 1998, Opitz 2015). We wanted to assess the preci-
sion of CT scan based preoperatively measured tumor volume when correlated to the actual resected 
tumor weight during macroscopic complete resection and their impact on overall survival.
Methods: From October 2012 until November 2015 the tumor weight of surgery specimens was meas-
ured in 27 patients undergoing macroscopic complete resection. 26 patients were male (96%), 25 
MPM showed epithelioid type (96%) and the median age at surgery was 66 years (range 41-77). 
Twenty-two patients underwent induction chemotherapy prior to surgery. In all 27 patients tumor 
volume was measured in the CT or PET-CT scans performed before surgery as described previously 
(Frauenfelder 2011). Tumor weight and volume were compared using the Pearson correlation. Tumor 
volume and tumor weight were also tested for association with pT stage using Mann-Whitney U test. 
Association with overall survival (OS) was evaluated with the Kaplan-Meier method.
Results: The median tumor volume assessed by CT scan was 79 ml and the median tumor weight 520 
g. The analysis revealed a correlation between tumor volume and weight (r=0.529, p=0.005). There 
was also a significant association of tumor volume (p=0.016) as well as tumor weight (p=0.005) with 
the pT-stage (Figure 1). Association of tumor volume and weight with OS could not be evaluated as 
82% of the cases were censored.
Conclusion: The preoperative assessed tumor volume in CT scan seems to be a valuable descriptor of 
actual tumor volume to be resected and might be a reliable future T-descriptor.

 

 
 
Figure 1: Box plots showing association of pT stage with tumor volume (A) and weight (B) using Mann-
Whitney U test. 

Figure 1. Box plots showing association of pT stage with tumor volume (A) and 
weight (B) using Mann-Whitney U test.

28.6
Previous lung volume reduction surgery does not negatively affect survival after lung transplantation
I. Inci, I. Iskender, J. Ehrsam, C. Caviezel, S. Hillinger, I. Opitz, D. Schneiter, W. Weder (Zürich)

Objective: Lung volume reduction surgery (LVRS) and lung transplantation (LTx) are the treatment 
of choice in patients with end stage emphysema. The effect of previous LVRS on survival after LTx 
has been questioned. In the present study, we aim to evaluate the impact of previous LVRS on post-
transplant outcomes in patients with emphysema.
Methods: We reviewed our prospectively recorded database in patients with emphysema undergo-
ing LTx between 1993 and 2014. Preoperative workup and postoperative outcomes were compared 
between the two groups according to previous LVRS status. Kaplan-Meier test was used for survival 
analysis and compared with log-rank test.
Results: One hundred and seventeen patients (66 male; mean age: 56ω7 years) underwent LTx dur-
ing the study period, 52 of which had previous LVRS (LVRS+LTx). Patient characteristics, preoperative 
workup and early postoperative outcomes were comparable between the 2 groups. Median time from 
LVRS to LTx was 39ω31 months. Overall in hospital mortality was 10%, which did not differ significantly 
between the 2 groups (p=0.8). The median survival for the LTx only and LVRS+LTX groups was 86 
(95% Confidence interval [CI]: 56 to 116) and 107 (95% CI: 77 to 137) months, respectively (p=0.6). 
Starting at the time of LVRS, the cumulative survival benefit of LVRS+LTx (median: 143; 95% CI: 110 to 
177 months) was markedly better than LTx alone (p<0.001).
Conclusion: Previous LVRS does not negatively affect outcomes following LTx in patients with end 
stage emphysema. Considering limited number of donor organs available, LVRS option should be kept 
in mind for the postponement of LTx in selected cases.

28.7
A story of worm in the lung: An unusual presentation of schistosomiasis
Z. Gunga1, R. Schneider1, M. Gonzalez2, U. Kessler1 (1Neuchâtel, 2Lausanne)

Objective: Co-existence of tuberculosis and parasites is frequent in endemic areas and among mi-
grants from those countries. Chronic helminthic infections exhibit immunomodulatory effects that have 
been shown to enhance susceptibility to tuberculosis. Parasitic diseases commonly associated with 
TB include leishmaniasis, toxoplasmosis, and echinococcosis. Although about 200 million people are 

infected by schistosomal worms, mostly in sub-Saharian Africa for Schistosoma mansoni, coinfections 
with tuberculosis have only rarely been reported.
Methods: We report a case of a 20 year-old male Eritrean refugee in Switzerland since six weeks, who 
presented to our emergency department with fever and a cough. An initial chest radiograph showed 
a major right-sided pleural effusion. After intercostal drainage, a thoracic CT scan demonstrated a 
right pulmonary infiltration. On account of his country of origin, an interferon-gamma released assay 
positive for tuberculosis, as well as an elevated adenosine-deaminase level in the lymphocytic pleu-
ral effusion, tuberculosis was considered the most likely diagnosis. Direct examination and specific 
polymerase chain reaction (PCR) testing of a bronchoalveolar lavage and of the pleural fluid however 
proved negative for Mycobacterium tuberculosis.
Results: Consequently, a diagnostic thoracoscopy was then performed; this revealed various small 
pleural nodules. Histological analysis of one of these demonstrated subpleural schistosomiasis as 
well as necrotizing caseating granuloma. The latter proved positive on specific PCR and culture for 
M. tuberculosis. Stool examination also confirmed Schistosoma mansoni eggs. Thus treatment with 
praziquantel (a single dose of 40mg/kg) and a standard four-drug combined antituberculosis regi-
men using rifampin, isoniazide, pyrazinamid and ethambutol was commenced. The patient made a 
satisfactory recovery.
Conclusion: The present case is the first description of documented co-infection of pleural tuberculosis 
with subpleural schistosomiasis. The latter might easily be underdiagnosed due to the large overlap of 
endemic regions. In this particular case, schistosomal infection would have probably been missed if 
an empiric treatment had been started for pleural tuberculosis.

 

 

 

 

 

 

 

 

 

 

 

28.8
Surgical management of tracheo/broncho-esophageal fistulas occuring after Ivor-Lewis esophagec-
tomy
P. Rosskopfova, J. Y. Perentes, T. Krueger, A. Lovis, G. Dorta, M. Schäfer, H.-B. Ris, M. Gonzalez  
(Lausanne)

Objective: To evaluate the use of pedicled extrathoracic muscle flaps for the repair of tracheo/broncho-
esophageal (TBE) fistulas occurring after Ivor-Lewis esophagectomy. In addition to their interposition 
between airway and intestine conduits, the flaps were also used to patch the intestinal or airway defect 
if primary closure seemed hazardous.
Methods: A retrospective, single institution experience of all patients treated for their TBE fistula be-
tween 2003 and 2015. Fifteen patients (13 men / 2 women) underwent surgical repair of TBE fol-
lowing Ivor-Lewis esophagectomy and reconstruction where the gastric conduit was anastomosed 
intrathoracically. 11 patients (73%) had previous radio-/chemotherapy or both. A repair by airway or 
esophageal stenting was attempted prior to muscle flap surgery in 40% of patients.
Results: The airway defect was closed by muscle patch (10), lobectomy (2), airway resection and 
anastomosis (1), segmentectomy/wedge resection (2). Treatment of the intestinal defect consisted 
of esophageal exclusion (7), closure by muscle patch (7) and primary suture (1). The postoperative 
mortality and reoperation rate were 20% and 33%, respectively. Successful airway healing was ob-
tained in all patients. Esophageal or gastric pull up healing was obtained in 75% of the patients without 
esophageal exclusion. In 4 of 7 (57%) patients with esophageal exclusion, intestinal continuity was 
successfully restored by a retrosternal colon transplant.
Conclusion: Stenting of tracheo-esophageal fistula after Ivor-Lewis esophagectomy is rarely success-
ful. Surgical management consists of closure of the fistula by the use of extrathoracic muscle flaps 
leading to airway healing in virtually all patients and to preservation of the intestinal continuity in a 
substantial number of cases.

 
28.9
Mediastinal invasion with pericardial effusion of a non-small cell lung cancer of the lingula treated 
by VATS
S. C. Schulte1, A. Zehnder2, S. Breitenstein1, H. Gelpke1 (1Winterthur, 2Bern)

Objective: T4 non-small cell lung cancers (NSCLC) are generally associated with lower 5-year survival 
rates due to early lymph node involvement. Invasion of the mediastinum or the pericardium concerns 
only a small group of patients with NSCLC undergoing surgery. Reports have shown that pericardial 
invasion may be associated with poor prognosis due to high N1-N2 rates based on the rich pericardial 
lymph drainage.
Methods: We demonstrate a case report with intraoperative video presentation of a 61-year-old woman 
with a squamous cell carcinoma of the lingula invading the mediastinum and pericardium who under-
went treatment by primary thoracoscopic oncological resection in October 2015.
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Results: The patient was a current smoker with 35 pack years and a COPD class A. She initially pre-
sented with left-sided thoracic pain radiating to the neck. CT imaging revealed a thoracic tumor, which 
was confirmed as a squamous cell carcinoma of the lingula by bronchoscopic fine needle aspiration. 
Thorough preoperative work-up with PET-CT and MRI of the brain was conducted without evidence 
of lymph node or distant metastases. However, pericardial effusion was detected. After discussing 
the case at our interdisciplinary tumor board (TUB) a thoracoscopic pericardial fenestration and intra-
operative frozen section analysis was recommended with consecutive pulmonary resection if frozen 
section results remained negative. Intraoperatively no gross pericardial carcinomatosis was found and 
confirmed by frozen section analysis. Hence we performed a VATS intrapericardial upper lobe and 
pericardial resection with lymphadenectomy of stations 5,7 and 11. Final histologic staging was T4 
N0 (0/24) cM0 R0, based on invasion of the mediastinum and pericardium, yet no malignant effusion 
was detected. The postoperative course of the patient was uneventful. Due to R0-resection of the T4 
N0 lesion no adjuvant treatment was indicated. At our follow-up 3 months after surgery the patient has 
recovered well from the surgical procedere.
Conclusion: In selected cases intrapericardial VATS resection for T4 lung tumors is feasible with com-
plete resection.

Carcinomatosis 30
30.1
Impact of mucinous histology on the prognosis of stage I-III adenocarcinomas of the appendix: A 
population-based, propensity score matched analysis
B. Widmann, R. Warschkow, B. Schmied, L. Marti, T. Steffen (St.Gallen)

Objective: Whereas the poor prognosis of signet ring cell adenocarcinomas of the appendix is well 
known, the significance of a mucinous histology remains unclear. The aim of this population-based 
study was to evaluate if mucinous histology is an independent prognostic factor in appendiceal ad-
enocarcinomas.
Methods: Patients with stage I-III adenocarcinoma of the appendix who underwent surgery between 
2004 and 2012 were identified in the Surveillance, Epidemiology, and End Results database. Overall 
survival (OS) and cancer-specific survival (CSS) were assessed using risk-adjusted Cox proportional 
hazards regression models and propensity score methods.
Results: Overall, 980 patients with appendix cancer were included, of which 449 (45.8%) had a mu-
cinous histology. In an unadjusted analysis, the 5-year OS and CSS in patients with a mucinous ad-
enocarcinoma (MC) was 76.8% (95 % confidence interval (95%CI): 72.1-81.7%) and 81.0% (95%CI: 
76.6-85.6%) compared with 70.0% (95%CI: 65.1-75.3%) and 76.2% (95%CI: 71.5-81.2 %) in patients 
with non-mucinous adenocarcinoma (NMC) (P=0.082 and P=0.368). In multivariable analysis, no 
impact on survival was observed for OS (HR=1.22, 95%CI: 0.89-1.68, P=0.208) and CSS (HR=1.21, 
95%CI: 0.84-1.74, P=0.296). After propensity score nearly identical survival rates were observed (OS: 
HR=1.03, 95%CI: 0.71-1.49, P=0.881 and CSS: HR=1.05, 95%CI: 0.70-1.59, P=0.803).
Conclusion: The present population-based, propensity score matched analysis shows that mucinous 
histology does not affect survival in stage I-III appendiceal adenocarcinoma patients. Therefore, the 
same treatment strategies can be applied for patients with NMC and MC of the appendix.

30.2
Perioperative factors improving patient outcome after CRS/HIPEC
D. Fichmann, D. Eshmuminov, M. Schneider, D. Raptis, M.-E. Kajdi, J. Moral, B. Beck-Schimmer,  
K. Lehmann (Zürich)

Objective: Cytoreductive surgery (CRS) and hyperthermic intraperitoneal chemotherapy (HIPEC) is a 
multimodal treatment option with curative intent for well-selected patients with peritoneal tumors. De-
spite existing knowledge about the long learning curve for the surgeon, mostly including patient selec-
tion and technical experience, no such data is available for the anesthesiologist or other members of 
the team. Here we describe perioperative factors correlating with improved patient outcome after CRS/
HIPEC with a focus on intraoperative management.
Methods: Patients (n=112) after completed CRS/HIPEC between 2009-2014 were taken from a pro-
spective database, and separated into Group A, including the first (n=57) patients, and group B (n=55) 
the patients operated after introduction of our multidisciplinary guidelines. The guidelines were intro-
duced to standardize anesthesia in CRS/HIPEC, including patient monitoring, fluid management and 
coagulation.
Results: There was no difference between the two groups for age, gender, BMI, and comorbidity (Charl-
son index). More patients with DPAM (pseudomyxoma, p=.04) were observed in group B, and the dis-
ease load (peritoneal cancer index) was higher (p=.02), including more splenectomies (p=.01), liver 
capsule resections (p=.001), and colectomies (p=.05), with a higher dose of chemotherapy during 
HIPEC (p=.02) in group B. In contrast, in group B, the rate of major complications (p=.003) and reop-
erations (p=.01) was lower. Anesthesia was different in group B, including a higher use of coagulation 
factors (p=.008) and albumin (p<.001), less diuretics (p=.007), less invasive monitoring (p=.001). 
Temperatures remained at higher physiologic levels at the end of the operation (p=.005), and very low 
temperatures were avoided (p=.02). More patients were extubated in the OR (p=.02).
Conclusion: This data is novel and highlight the central role of the anesthesiologist to provide continu-
ous and proactive maintenance of patient physiology without aggressive overcorrection as a critical 
part of a successful peritoneal surface malignancy program.

30.3
Long-term outcomes of CRS/HIPEC in a Swiss single center
A. Balaphas, A. Lanitis, P. Morel, G. Herren, M.-L. Amram, A. Roth, O. Huber, F. Ris (Genève)

Objective: Hyperthermic IntraPEritoneal Chemotherapy (HIPEC) is an intraoperative chemotherapy 
protocol developed in the eighties to treat peritoneal carcinomatosis. Combined with CytoReductive 
Surgery (CRS), it can extend survival and even cure some patients at the price of a high morbidity and 
mortality. Since 1996, we have been performing in our division, a CRS/HIPEC protocol for peritoneal 
metastasis of Colorectal Cancer (CRC), Gastric Cancer (GC), Ovarian Cancer (OC), PseudoMyxoma 
Peritonei (PMP), Mesothelioma (M) and even atypical cancers. We used a closed technique for the 
administration of chemotherapy. The aim of this study was to report our long-term experience with 
this technique. 
Methods: Retrospective review of all patients treated by CRS/HIPEC from 1996 to 2015 was conduct-
ed. Demographic and perioperative data were retrieved, as well as oncological status and survival.
Results: During the study period, we performed 100 procedures in 98 patients (repeat HIPEC in two): 
40 for CRC, 20 for PMP, 18 for GC, 16 for OC, 5 for M and one for a rare peritoneal tumor. HIPECs were 
performed using mostly Mitomycine C (43%) alone, Mitomycine C and Cisplatine (26%) or Oxaliplatine 
(23%). Median age was 53 years old (15-72). There were 64% female and 87% of patients had an 
ASA score of II. The 30 days postoperative morbidity (Clavien-Dindo>=IIIb) was 18% while the 90 days 
mortality was 3% (0% at 30 days). Median follow-up was 25 months (range 0-171); overall median 
survival was 42 months (95% CI 21.6-62.5) for CRC, 89 months (95% CI 54.3-123.7) for OC and 26 
months (95% CI 8.72- 43.3) for GC. Mean overall survival was 165.7 months (95% CI 148.2-183.3) for 
PMP and 64 months (95% CI 31.6-97.2) for M.
Conclusion: Our results show that CRS/HIPEC has a very significant role in oncological surgery for 
selected patients, despite a high morbidity rate. This is especially true for ovarian cancer, colorectal 
cancer and PMP, indications presently well accepted. In Gastric cancer, very strict selection criteria 
have to be applied.

 
30.4
The thin red line of utility or futility: Indicating CRS/HIPEC for malignant carcinomatosis of the ap-
pendix or colon
L. Roth, M. Schneider, D. Eshmuminov, K. Lehmann (Zürich)

Objective: Cytoreductive surgery (CRS) and hyperthermic intraperitoneal chemotherapy (HIPEC) is an 
aggressive treatment modality for peritoneal carcinomatosis. In the setting of better and more effective 
systemic chemotherapy combinations, CRS/HIPEC requires a careful and multidisciplinary decision-
making process to avoid unnecessary interventions. Here we present survival factors from our data-
base, in the context of the currently published evidence.
Methods: Survival data of patients (n=125) operated at our department between 2009 and 2015 for 
peritoneal carcinomatosis originating from malignant colorectal or appendix tumors were analysed, 
and predictive factors presented below. In a second step, a systematic review of the literature was 
performed to identify factors influencing preoperative decision-making, and compared to our data.
Results: Resectability is the critical prognostic factor for patient survival in malignant carcinomato-
sis from appendix or colon cancer (p<0.0001), and patients after incomplete resection do not profit 
from CRS/HIPEC. The extent of the disease, assessed by the peritoneal cancer index (PCI: 0-39), has 
a profound impact on survival, and the upper limits are currently corrected down to a PCI 15-20 for 
colorectal cancer. Simultaneous disease is not a prognostic factor (p=0.6). In contrast, signet ring 
differentiation predicts bad outcomes (p=0.006), and those patients should be critically evaluated. 
Preoperative systemic chemotherapy better identifies the biology of the disease, at the price of disease 
progression in 20% of cases. Resection of simultaneous liver metastases is possible for a maximum 
of three wedge resections. In contrast, combining CRS/HIPEC with major liver resection dramatically 
enhances perioperative morbidity. Preoperative identification of undetermined pulmonary nodules 
should not exclude patients for CRS/HIPEC (p=0.3).
Conclusion: Despite the lack of prospective and comparative trials, currently available data from pa-
tient registries are consistent, help to identify prognostic factors, and can improve patient selection for 
CRS/HIPEC.

30.5
Hyperthermic intraperitoneal chemoterapy (HIPEC) and synchronous cytoreductive surgery for perito-
neal carcinomatosis (PC) from gastric cancer (GC): Results from a single center experience
M.-L. Amram, D. Benamran, G. Wirth, A. D. Roth, F. Volonté, P. Morel, O. Huber, F. Ris (Genève)

Objective: The aim of this retrospective study was to asses the early- and long-term outcomes of pa-
tients undergoing neoadjuvant chemotherapy followed by combined cytoreductive surgery and HIPEC 
for PC arising from GC.
Methods: We reviewed all cases of patients treated for PC from GC (any histology) in our institution 
from 2008 to 2012. Exclusion criteria were presence of visceral or extra-abddominal metatasis, poor 
performance status (ECOG > 2) and PCI score (Sugerbaker’s Peritoneal Cancer Index) > 12 at diag-
nostic pre-treatment laparoscopy. Patients were first treated with neoadjuvant chemotherapy (4 cycles 
of docetaxel 75mg/m2, cisplatine 75mg/m2 and 5-fluorouracil 300mg/m2) and then proceeded to 
cytoreductive surgery combined with HIPEC (oxaliplatin 360mg/m2, 5-fluorouracil 400mg/m2 and 
leucovorin 20mg/m2). No adjuvant treatment was conducted. Major endpoints considered were short- 
and long-term survival, as well as morbidity and mortality of surgery. Overall survival, recurrence-free 
survival and cancer-specific survival were calculated using Kaplan-Meier estimators. Surgical morbid-
ity was recorded using Clavien-Dindo classification.
Results: 16 patients were included (male to female ratio 1:1). Mean age at surgery was 48.8 (+/- 8.7). 
All patients were considered free of macroscopic disease after surgery (completeness of cytoreduc-
tion CC0). Mean PCI score was 6 (+/- 4.3). 5 patients (31%) had positive margins at histopathological 
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evaluation and 4 received adjuvant radiotherapy. After a median follow-up of 17.5 months (2-63), me-
dian overall survival was 21 months (2-63), median recurrence-free survivall was 23 months (13-60) 
and median cancer-specific survival was 34 months.
Conclusion: Combined neoadjuvant and cytoreducuctive surgery associated with HIPEC is a feasible 
and safe protocol with acceptable mobidity and mortality in experienced centers. Considering the fact 
that the median overall survival in gastric cancer patients with PC is 9-10 months, this combined treat-
ment allows to achieve better outcome.

 
30.6
Quality of Lfe (QoL) after Pressurized IntraPeritoneal Aerosol Chemotherapy (PIPAC) in patients with 
peritoneal carcinomatosis
H. Teixeira, A. Kefleyesus, F. Grass, N. Demartines, M. Hübner (Lausanne)

Objective: Quality of Life (QoL) preservation is pivotal for patients with peritoneal carcinomatosis. Pres-
surized Intraperitoneal Aerosol Chemotherapy (PIPAC) is a novel minimal-invasive repeatable treat-
ment modality. We analyzed QoL in our cohort of PIPAC patients.
Methods: From the start of PIPAC program (January 2015), QoL was measured (EORTC QLQ-C30) 
prospectively in all patients before 4 weeks after every PIPAC procedure. This retrospective analysis 
included all patients operated in 2015.
Results: 34 patients (M:F = 6:28, median age 65 (39-87) years) with 72 PIPAC applications were 
analyzed. Twenty-four patients received at least 2 PIPAC and 14 received the 3 scheduled applications. 
Before first PIPAC, overall QoL was decent at least in 30 patients (88%) and very good in 13 (38%). 
Prominent complaints were fatigue (68%) and the digestive symptoms diarrhea (50%), constipation 
(38%), and nausea (12%). Overall quality of life was decent or better in 83% of patients after PIPAC#1 
(p=0.57), 89% (p=0.89) after PIPAC#2, and 84% after PIPAC#3 (p=0.58). 74% of patients complained 
of fatigue after PIPAC#1, 84% and 75% second and third application, respectively (p=0.40). Diarrhea 
(39, 42 and 25%, p=0.31) and constipation (32, 26 and 32%, p=0.76) remained stable during PIPAC 
treatment. Nausea was stated by 32% after PIPAC#1 (p=0.04), but returned to pretreatment baseline 
of 10% and 17% after PIPAC#2 and 3 (p=0.66).
Conclusion: Overall QoL is surprisingly good in patients with carcinomatosis justifying ambitious treat-
ment approaches. PIPAC treatment had no negative impact on overall QoL and main symptoms.

Trauma II 31
31.1
End cap versus no end cap in elastic etable intramedullary nailing for displaced midshaft clavicle 
fractures: Influence on implant-related irritation
H. Frima1, M. H. J. Hulsmans2, R. M. Houwert2, U. Ahmed Ali2, E. J. M. M. Verleisdonk2, C. Sommer1,  
M. van Heijl2 (1Chur, 2Utrecht/NL)

Objective: Implant-related irritation at the entry site is known to be a disadvantage of elastic stable 
intramedullary nailing for clavicle fractures. The purpose of this study was to compare implant-related 
irritation rates of intramedullary nailing with or without an end cap for displaced midshaft clavicle frac-
tures.
Methods: Two cohorts of patients treated with intramedullary nailing with or without end cap were 
matched and compared. Primary outcome was patient reported implant-related irritation. Secondary 
outcome parameters were complications.
Results: A total of 34 patients with end cap were matched to 68 patients without an end cap. There was 
no difference in implant-related irritation (41% versus 53%, P=0.26). Significantly more minor revisions 
were observed in the group without end cap (15% versus 0%, P = 0.03). For complications requiring 
major revision surgery, significantly more implant failures were observed in the end cap group (12% 
versus 2%, P=0.04). Regardless of their treatment, patients with complex fractures (AO/OTA B2 – B3) 
reported significantly more medial irritation compared to patients with simple fractures (AO/OTA B1)
(P=0.02).
Conclusion: The use of an end cap after intramedullary nailing for displaced midshaft clavicle frac-
tures did not result in lower patient reported irritation rates. Although less minor revisions were ob-
served, more major revisions were reported in the end cap group. Based on the results of this study, 
no end caps should be used after elastic stable intramedullary nailing for displaced midshaft clavicle 
fractures. However, careful selection of simple fractures might be effective in reducing implant-related 
problems after intramedullary nailing.

31.2
Clinical results of arthroscopic postero-superior “anatomical footprint” rotator cuff repair: A consecu-
tive prospective case series of 76 patients
P. Grüninger, C. Chmiel, M. Dietrich (Zürich)

Objective: The debate is ongoing whether a single or a double row rotator cuff repair is more favorable. 
In recent literature “pros” and “cons” are mentioned for each technique. We prefer in certain lesion 
types a technique that allows the anatomical restoration of the “foot print” and simultaneously neutral-
izes the muscle forces. In addition, this technique has all the advantages of a double row repair. It was 
our goal to analyze the results of our technique in a single institution case series.
Methods: All patients between 01.01.2012 and 31.12.2014 with a postero-superior (PSUP) anatomical 
footprint reconstruction (AFR) were recorded. We enrolled 76 patients with a mean age of 58.2 years 

(range 30-78years). Isolated PSUP lesions were treated in 33 patients, while 43 patients suffered from 
an additional subscapularis (SSC) lesion which needed additional treatment (16 low grade I/II and 27 
high grade III/IV according to Lafosse). All interventions were performed in a standardized fashion in 
general anesthesia and with an interscalene catheter. The PSUP AFR consisted of a medial row with 
U-stiches or lasso loops, a single double loaded anchor to reduce PSUP to the correct position and 
a suture bridge reconstruction. The SSC was repaired with a lasso loop in grade I or II lesions and in 
higher grade cases in a pseudo double row technique. The postoperative (po.) protocol was standard-
ized with an abduction pillow and a final clinical control after one year.
Results: After one year 71 patients (93.4%) had a final clinical examination. Two patients (2.6%) were 
lost to follow up and three (4%) cancelled their last visit due to an absolutely satisfying result. The 
Constant-Murley-Score (CMS) significantly (p>0.05) improved from 49.6 (21-86 pts.) to 86.2 (36-100 
pts.). Noteworthy, subcategories in CMS as pain and strength improved significantly. The clinical test-
ing of the cuff also ameliorated significantly (p>0.05). We recorded 7 complications: three clinical 
clear re-ruptures, two capsulitis, one anchor dislocation and one Propioni acnes infection. Patient sat-
isfaction was high with 3.6 points (1 bad to 4 excellent).
Conclusion: Anatomical footprint cuff repair seems to be a valuable tool for complex lesions with the 
only disadvantage of higher costs. This technique provides excellent clinical results and high patient 
satisfaction but there was no po. control by MRI or contrast enhanced CT.

31.3
Rekonstruktion des Oberarms mit freiem Fibulatransfer und freiem myokutanem latissimus dorsi  
Lappen
M. von Pichler1,2, A. Rajha3,1, S. Pranzetti4,1 (1Burglengenfeld/DE, 2Thun, 3Passau/DE, 4Landsberg am 
Lech/DE)

Objective: Schwere knöcherne Verletzungen des Oberarms mit konsekutivem Weichteildefekt bei 
Kindern stellen eine besondere chirurgische Herausforderung dar. Zum Erhalt der Extremität und 
ihrer Funktion sind interdisziplinäre chirurgische Ansätze zur Rekonstruktion erforderlich. Bei einem 
8 jährigen Jungen erfolgte an unserer Klinik nach unfallchirurgischem Debridement einer schweren 
Osteomyelitis mit kutaner Fistelung eine komplexe mikrochirurgische knöcherne Rekonstruktion und 
Weichteilrekonstruktion.
Methods: Ein 8 jähriger Junge aus Afghanistan wurde uns durch ein deutsches Hilfwerk zur chiru-
rischen Therapie zugewiesen. Es lag eine massive Osteomyelitis des rechten Oberarms mit multiplen 
kutanen Fistelungen vor. Das Ellbogengelenk war bereits destruiert und in 80 Grad Flexionsstellung fixi-
ert. Die proximale Wachstumsfuge des Humerus war intakt. Nach unfallchirurgischem Markraumde-
bridement, Sequesterentfernung und temporärer Vacuumversiegelung der Weichteile zeigte sich eine 
fortschreitende Destruktion des Humerus. Es war eine vollkommene Schaftresektion unter Erhalt des 
Kopfes und der proximalen Wachstumsfuge erforderlich. In zweizeitiger Rekonstruktion erfolgte der 
Humerusersatz durch einen freien Fibulatransfer von rechts unter Anschluss an die Brachialgefässe. 
Zur adäquaten Gefässanastomosierung wurden venöse Interponate eingesetzt. Nach temporärer 
Deckung mittels Vacuum-Okklusivverband führten wir nach 24 Stunden eine second look Operation 
durch. Bei intakten Mikroanastomosen und guter Durchblutung der Fibula konnte der endgültige 
Weichteilverschluss mittels freiem myokutanem latissmus dorsi Lappen durch Anschluss an die Cu-
bitalgefässe erfolgen.
Results: Nach radikaler Entfernung der septischen knöchernen Strukturen und Weichteilbereiche 
konnte die rechte obere Extremität durch zwei komplexe mikrochirurgische Lappentechniken erhalten 
werden.
Conclusion: Komplexe mikrochirurgische Rekonstruktionen im knöchernen Bereich mit Weichteilschä-
digung setzen ein radikales Debridement der septischen Strukturen voraus. Interdisziplinäre chirurgis-
che Planung und Therapie führten in unserem Fall zu einem zufriedenstellenden Ergebnis und Erhalt 
der rechten oberen Extremität.

 
31.4
Terrifying high numbers of positive tissue samples with propioni bacteria during arthroscopy of the 
shoulder in patients with a previous history of steroid-injections
P. Grüninger, M. Dietrich (Zürich)

Objective: Low grade infections with Propioni spp. can cause pain, swelling, discomfort, stiffness and 
impaired shoulder function. In literature there is an increasing amount of articles to this spe-cific topic. 
Whether Propioni spp. are a real low grade infection or if they can be commensal is still matter of 
debate. We wanted to elaborate if injections with cortico-steroids must be considered a true risk factor 
for detecting Propioni spp. in tissue samples during a shoulder arthroscopy.
Methods: From 01.01.2015 until 31.12.2015 all shoulder arthroscopies in our institution were prospec-
tively recorded and all patients were asked about possible previous injections with cortico-steroids. 
Only primary arthroscopies (no prior surgery) with at least one past infiltration were considered for the 
study. In this period 96 arthroscopies were performed. In the described cohort we found 14 patients 
with a primary arthroscopy and previous injections. There was no application of antibiotics primary of 
retrieving the tissue samples. Minimally two tissue samples were taken. The samples were examined 
in an external laboratory. Samples were considered “negative” after a minimum incubating time of 
14 days.
Results: Fourteen patients were enrolled in the study. In 8 patients a rotator cuff repair was performed. 
In the other cases acromioplasties, tenodesis and lateral clavicle resections was the therapy. A positive 
detection of bacteria was evident in 8/14 patients (57%). In two patients Staphylococcus capitis/homi-
nis was found and graded as a contamination. In all of the other positive samples (n=6=43%) Propioni 
spp. was found and therefore was treated with Clindamycin 3x600mg and Rifampicin 2x450mg for 
a total of 12 weeks.
Conclusion: In our series we detected a terrifying high rate of positive cultures of Propioni spp. during 
shoulder arthroscopy. Unfotunately it remains still debatable if positive cultures are a real low grade 
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infection or just a finding of a commensal bacterium. Nevertheless we recommend in case of previous 
injection(s) with steroids, routinely tissue sample acquisition. Since low grade infections can cause 
painful shoulder function and usually remain undetected for a long time, we due treat all patients with 
positive diagnostic findings by Clindamycin and Rifampicin.

 
31.5
Die operative Fixation der Coronoid Frakturen über einen Flexor-Pronator-Split – “over the top” Zugang 
bei Ellenbogenluxationsfrakturen
F. Moro, F. Toft (Zürich)

Objective: Das Coronoid ist ein wichtiger Stabilisationsfaktor gegen posterior gerichtete Kräfte am El-
lenbogen. Bei Ellenbogenluxationsfrakturen nimmt das Coronoid eine besondere Stellung ein, da bei 
grossen Abscherfragmenten die Abstützfunktion verloren geht. Einigkeit besteht in der Literatur über 
die Indikation zur operativen Fixation von grossen Fragmenten (Typ III nach O `Driscoll). Bei kleinen 
Fragmenten besteht keine Einigkeit. Wir berichten über unsere Erfahrungen mit dem Flexor-Pronator-
Split-Zugang bei Coronoid- Frakturen
Methods: Zwischen 2007 und 2015 wurden an unserer Klinik insgesamt 12 Patienten mit Ellenbo-
genluxationsfraktur und Beteiligung des Coronoids behandelt. Adaptiert an die Grösse des Coronoid-
Fragments erfolgte entweder eine direkte Schraubenosteosynthese oder eine Plattenosteosynthese im 
Sinne einer Abstützplatte. In einem Fall wurde das dislozierte Coronoid Fragment mit einem Teil des re-
sezierten Radiuskopfes wieder aufgebaut. Nach einem durchschnittlichen Follow-up von 10 Monaten 
wurden die Patienten klinisch und radiologisch nachuntersucht.
Results: Das mittlere Alter der 12 Patienten (7 Frauen , 5 Männer) lag bei 48 Jahren (range 24-77 
Jahren). Bei sämtlichen Patienten zeigten sich beim letzten Follow-up klinisch und radiologisch sta-
bile Gelenksverhältnisse. Bei der Auswertung der radiologischen Bildgebung sind alle mitbehandelten 
Coronoid -Frakturen geheilt. Die Klassifikation der Coronoid Frakturen erfolgte in Anlehnung an die Klas-
sifikation von O`Driscoll. In unserem Krankengut fanden sich 3 Typ 1 Verletzungen 7 Typ 2 und 2 Typ 3 
Verletzungen. Eine zugangsbedingte Problematik des N. medianus konnte in keinem Fall dokumentiert 
werden.
Conclusion: Das Coronoid nimmt in der Ellenbogenluxationsfraktur eine dominierende Stellung ein 
und ist ein wichtiger Stabilisator. Typ 3 Verletzungen nach O `Driscoll sollten auf Grund ihrer Abstütz-
funktion per se stabilisiert werden. Bei kleineren Fragmenten in Kombination mit Begleitverletzungen, 
insbesondere des Radiuskopfes, sollten sie bei intraoperativ persistierender Restinstabilität nach Ver-
sorgung der Begleitverletzungen ebenfalls stabilisiert werden- je nach Grösse des Fragmentes mittels 
isolierter Schrauben oder Abstützplatte. Der Flexor Pronator- Split Zugang stellt hierbei ein schonender, 
wenn auch anspruchsvoller Zugang dar.

 
31.6
Anconeus-Interpositions Arthroplastik: Ein gelenkerhaltender Rettungsanker zur Behandlung der Ar-
thropathie des lateralen Ellenbogenkompartimentes
F. Moro, M. Glanzmann (Zürich)

Objective: Die fortgeschrittene Arthropathie des lateralen Ellenbogenkompartiment stellt ein Problem 
mit wenig operativen Behandlungsalternativen dar. Wir berichten über die Resultate einer Kohorte von 
5 Patienten, die sich einer Anconeus-Interpositionsarthroplastik unterzogen hatten.
Methods: Zwischen 2013 und 2015 wurden insgesamt 5 Patienten aufgrund einer fortgeschrittenen 
Arthropathie des lateralen Ellenbogenkompartimentes mittels einer Anconeus Interpositionsarthro-
plastik revidiert. Die Indikationen, der präoperative Zustand sowie die funktionellen und radiologisch 
fassbaren Veränderungen wurden deskriptiv zusammengefasst. Zur Objektivierung der Resultate 
wurde der Mayo Elbow Performance Score (MEPS) verwendet. Es wurden nur Patienten mit einem 
Nachkontrollzeitraum von mindestens 12 Monaten eingeschlossen (12-24Monate).
Results: Das mittlere Alter der Patienten, 4 Männer und eine Frau, betrug zum Zeitpunkt der Interposi-
tionsarthroplastik 48 Jahre (44-70). Sämtliche Patienten klagten über posttraumatische Verletzungen, 
wobei in zwei Fällen eine Schmerzpersistenz nach Radiuskopfprothesenimplantation zur Revision 
führte. Alle Patienten waren voroperiert (1 bis 4fach). Die Schmerzhaftigkeit und die Funktion des be-
troffenen Ellenbogengelenks profitierten messbar: Präoperativ lag der mittlere MEPS bei 40 Punkten 
(40-45). Dieser Wert verbesserte sich bis zu der letzten Nachkontrolle auf 80 Punkte (70-85). Keines 
der Ellenbogengelenke musste im Zeitraum der Studie operativ revidiert werden. Sämtliche Patienten 
bejahten die Frage, ob sie sich demselben Eingriff nochmals unterziehen würden.
Conclusion: Die Anconeus Interpositionsarthroplastik brachte in dieser limitierten Anzahl Patienten 
einen deutlichen Benefit sowohl bezüglich Schmerz als auch Funktion. In ausgewählten Fällen bietet 
dieses Verfahren eine komplikationsarme Alternative, ohne dass auf Kunstgelenkimplantate zurück-
gegriffen werden muss.

31.7
Assessment of intra-observer agreement for a pathomechanical classification system for radial head 
fractures
P. Vavken1, D. Rikli2 (1Zürich, 2Basel)

Objective: We propose a simple classification of radial head fractures based on pathomechanics 
(Figure 1). Type I injuries are pure bony injuries with a shear mechanism and mostly amenable to 
conservative treatment. Type II injuries include the interosseous membrane as well due to a compres-
sion mechanism. Assessment of the distal radioulnar joint to rule put Essex-Lopresti injuries is pivotal. 
Type III injuries are injuries affect the collateral ligaments due to a rotation mechanism. Their primary 
repair or reconstruction is decisive for treatment success. Details on this classification system can be 
reviewed under https://www.vumedi.com/video/pathomechanic-radial-head-fracture-classification/. 
The purpose of this study was to assess intra-observer agreement for this classification.

Methods: An online questionnaire was designed. Per an a priori power calculation, 18 lateral elbow 
radiographs were included and scored via multiple choice as type I, II, III, unclear, or healthy. Demo-
graphic data for all respondents were included. Interobserver agreement was calculated using Fleiss’ 
mutli-rater kappa. All analyses were preformed using intercooled Stata 13 (StataCorp LP, College Sta-
tion, Tx).
Results: 438 physicians answered the questionnaire. 83% were board-certified orthopedic surgeons, 
10% were hand or plastic surgeons, 4% were general surgeons. 77% worked at either a trauma center 
or an orthopedic department, the next most common was private practice at 11%. 98% treated at least 
10 elbow fractures annually, 95% performed at least 10 elbow surgeries per year.
The overall kappa was 0.46 (p<0.001). Agreement was highest for type III injuries and healthy elbows 
(kappa 0.64 and 0.60 respectively. Type I and II injuries had less agreement with kappa values of 0.36 
and 0.38.
Conclusion: In a large population of elbow surgeons from various backgrounds, the overall agreement 
for our newly proposed fracture classification system kappa was “moderate” according to Landis and 
Koch. Looking at the individual types, we found that agreement for type III and healthy was “substan-
tial”. There was less agreement for type I and II, suggesting that the definitions of these types could be 
improved. Of note, this assessment was based on a single image only and could be improved by use 
of more advanced imaging.
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31.8
Single use kit for distal radius fractures: A review on 20 cases
G. de Marco1, E. Testa2, M. Molina2, M. Delcogliano2, M. Bernasconi2, R. Rosso2, C. Candrian2  
(1Massagno, 2Lugano)

Objective: The volar plating technique in the treatment of extraarticular simple distal radius fractures is 
a safe and well described approach. The commerce around this surgical therapy develops enormously 
in the last 30 years. Trying to reduce the costs of these solutions and to maintain good and lasting 
results, less expensive and easier to use kits are becoming available. We report our first experiences 
using a 2.8 mm single use plate kit (Newclip Technics Medeco) for distal radius fractures. The aim of 
this study was to evaluate the early clinical (and radiological) defined outcomes using the “single use 
Kit”, including analysis of recovery of ROM and return to every day activities.
Methods: We prospectively include 20 patients with extra-articular fractures (AO types A2 or A3) of 
the distal radius which underwent ORIF with theMedeco “single use kit”. This is composed of the plate, 
screws with standard lengths, screwdriver, and K-wires. After surgery a questionnaire was compiled 
from the surgeon to give a feedback about this kit. Clinical and radiological outcomes after 6 and 12 
weeks were recorded, performing an x-ray control and a clinical assessment of the ROM of the wrist 
also using the PRWE score.
Results: We reported that the “single use kit” was safe to handle and use for both surgeons and op-
erating room staff. We did not experienced intra-operative complications. The clinical controls after 
6 and 12 weeks, demonstrated a good function and recovery of ROM, also according to the PRWE 
score. Extension improved significantly (p < 0,05) between immediate post operative examination and 
6 weeks. Flexion also showed significant improvement (p<0,05). The average cost difference between 
the traditional instrumentation used in our institution versus use of the kit is 560 CHF per patient (900 
CHF Vs 1460 CHF) in favor of the kit.
Conclusion: Early experiences with the Medeco kit appear promising. According to our experience the 
material is safe and easy to handle, overall costs are lower and improving outcomes are statistical 
significant. Additional patients and long term outcomes are certainly needed for further evaluation. 
Further questions are whether the set could be used for more complicated fracture patterns and if the 
kit concept could be applied to other fracture sites.

31.9
Is there a need for postoperative standardised radiographs after operative fixation of wrist- or ankle 
fractures?
F. Oehme, F. Beeres, R. Babst (Luzern)

Objective: The consequence and utility of standardised postoperative radiographs after having ob-
tained an intraoperative C-arm control remains under debate. The purpose of this study was to evaluate 
the frequency of changes in treatment plan due to standardised postoperative radiographs. 
Methods: Single centre retrospective case series of 167 consecutive patients, operated with ORIF for 
distal radius or ankle fractures in 2014. Fractures were classified according to the AO classification. 
Intra-operative radiopgraphs were not standardised. Postoperative files were evaluated if the postop-
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erative radiographs did lead to a change in treatment protocol. Changes in treatment protocol were 
defined as additional CT-imaging, reoperation or other changes as defined in the postoperative orders.
Results: In 7.2% (12/167) of the patients, a change in the treatment plan was recorded after the post-
operative radiographs. Ten patients (6%) were reoperated (three without additional imaging, seven af-
ter additional imaging with CT). Of these 10, 8 required a reosteosynthesis. Two patients had additional 
imaging (CT) without further consequences. There was no statistical difference between changes in 
the treatment plan depending on night or daytime surgery or if the surgeon was a resident or consult-
ant and also independent of the fracture classification. 
Conclusion: Standardised postoperative radiographs led to over 7% changes in the postoperative treat-
ment protocol. Moreover, 6% of the patients required a second operation. These numbers are high 
and suggest that standardised postoperative radiographs do add to the quality of fracture care. In the 
future, standardised intra-operative radiographs will be defined at our institution in order to prevent the 
need of postoperative radiographs.

ARS Session I 32
32.1
Adipose derived stem cell therapy for skeletal muscle regeneration
A. Gorecka1, S. Salemi2, D. Haralampieva2, F. Moalli1, D. Eberli2, D. Stroka1, D. Candinas1, L. Brügger1 
(1Bern, 2Zürich)

Objective: Skeletal muscle has a remarkably efficient regenerative capacity. However more extensive 
injuries that can lead to an irreversible fibrosis, scarring and even loss of muscle function that are 
beyond muscle self-regeneration ability. The aim of this study was to evaluate in vivo skeletal muscle 
regeneration capacity after transplantation of Adipose Derived Stem Cells (ADSCs) in an acute injured 
skeletal muscle tissue.
Methods: Mouse primary ADSCs were isolated from subcutaneous fat tissue, expanded and char-
acterized by immunostainig and FASC analysis. Crush injury of the tibialis anterior (TA) muscle was 
performed in 10-week-old C57BL/6 mice, followed by ADSCs injection. Injured muscles were analyzed 
for gene and protein expression by RT-PCR and immunohistochemistry. The functional outcome was 
assessed by myography.
Results: Morphological and functional changes in the regenerating muscles were compared after 1, 
2 and 4 weeks post injury. We observed that a single intramuscular injection of ADSC into crushed TA 
muscle of mice resulted not only in incorporation of the ADSCs in damaged area, but also along the 
remaining healthy myofibers. Furthermore, the cell-injected muscles showed improved contractility in 
comparison to the collagen-injected controls in the organ bath studies.
Conclusion: Autologously transplanted ADSCs into acute damaged skeletal muscle accumulate at the 
injury site and remain there during remodeling phase. Despite lack of ADSCs differentiation into myofib-
ers, they have positive influence on muscle contractility and regeneration process.

32.2
Creation and implantation of acellular rat renal ECM-based scaffolds
A.-J. Ferrario di Tor Vajana1, A. Peloso2, B. Maiga1, I. Benzoni2, C. Bianco2, M. Abelli2, A. Balduini2,  
L. Piemonti3, P. Dionigi2, G. Orlando4, M. Maestri2 (1Lugano, 2Pavia/IT, 3Milano/IT, 4Winston-Salem/USA)

Objective: Kidney transplantation is the only potentially curative treatment for patient facing end- stage 
renal disease, and it is now routinely used. Its use is mainly limited by the supply of transplantable 
donor organs, which far exceeds the demand. Regenerative medicine and tissue engineering offer 
promising means for overcoming this shortage. In the present study, we developed and validated a 
protocol for producing acellular rat renal scaffolds.
Methods: Left kidneys were removed from 26 male Lewis rats (weights: 250–350 g) and decellular-
ized by means of aortic anterograde perfusion with ionic and anionic detergents (Triton X-100 1% and 
SDS 1%, respectively). 19 scaffolds thus obtained (and contralateral native kidneys as controls) were 
deeply characterized in order to evaluate the decellularization quality, the preservation of extracellular 
matrix components and resultant micro-angioarchitecture structure. The other 7 were transplanted 
into 7 recipient rats that had undergone unilateral nephrectomy. Recipients were sacrificed on post-
transplantation day 7 and the scaffolds subjected to histologic studies.
Results: The dual-detergent protocol showed, with only 5 h of perfusion per organ, to obtain thoroughly 
decellularized renal scaffolds consisting almost exclusively of extracellular matrix. Finally the macro- 
and the microarchitecture of the renal parenchyma were well preserved, and the grafts were implanted 
with ease. Seven days after transplant, the scaffolds were morphologically intact although all vascular 
structures were obstructed with thrombi.
Conclusion: Production and implantation of acellular rat renal scaffolds is a suitable platform for fur-
ther studies on regenerative medicine and tissue engineering.
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32.3
Ajuba expression and localization during liver regeneration
G. Loforese, R. Kudira, A. Keogh, F. Bayer, D. Stroka, D. Candinas (Bern)

Objective: Disassembling and de novo formation of cell junctions contribute to regulate cell prolifera-
tion and differentiation. Cell junction formation requires the recruitment of cytosolic protein to junction 
complex. Ajuba LIM proteins – Ajuba, LIMD1, WTIP – are cytosolic adapter proteins recruited to epithe-
lial adherens junctions, where they contribute to junction assembly and stability. Moreover, due to their 
capacity to migrate to the nucleus, Ajuba proteins are good candidates to bridge extracellular signals 
to cytosol and nucleus during regenerative/proliferative events. Ajuba can directly regulate YAP activity 
by phosphorylating the Hippo core kinases LATS1 & LATS2 and can actively regulate transcriptional 
events in the nucleus. Here we investigated the expression and regulation of Ajuba proteins in a regen-
erating liver post partial hepatectomy (PH).
Methods: Genetic analysis were performed by microarray on murine livers (C57BL/6J, Six-8 week old, 
male) 6 and 24 hours post 67% and 91% PH and by rt-qPCR at 3, 6, 24, 48, 72 and 168 h post 67% 
PH. Western blot and IHC were used to determine protein levels and localization of Ajuba respectively. 
Hepatocytes proliferation was assessed by Ki67 positive staining.
Results: We observed a decrease in the mRNA expression of the AJUBA family member and in the 
protein levels of AJUBA early after PH (3h). Moreover AJUBA protein and mRNA levels significantly 
increase during the proliferative phase (24 to 72h), indicating a possible Ajuba contribution in pro-
moting YAP pro proliferative transcriptional program during liver regeneration. Beside it, Ajuba nuclear 
localization increase within the first 24hrs after PH suggesting that it could directly drive regeneration 
by regulating transcriptional events.
Conclusion: Taken together our data demonstrates that Ajuba expression and localization are modu-
lated after PH suggesting Ajuba as a possible new player in the liver regeneration process. Further 
experiment are required to understand if Ajuba deletion regulate hepatocyte proliferation in an Hippo 
dependent and/or independent manner.

32.4
Subtotal sequencial portal vein embolisation: A new technique to push the limit of liver hypertrophy. 
Results of a pilot study on a porcine model
P. Allemann1, P. Bize1, D. Michele2, O. Dormont1, J. Marescaux2, N. Demartines1, D. Alban1 (1Lausanne, 
2Strasbourg/FR)

Objective: Preoperative portal vein embolisation induces liver hypertrophy and is used prior to major 
hepatic resection with insufficient future liver remnant. With this technique, extended resections are 
safer, with lower risk of postoperative liver insufficiency but induced hypertrophy is limited to a certain 
volume. A new surgical technique called ALPPS procedure (Associating Liver Partition and Portal vein 
Ligation for Staged hepatectomy) has recently been developed but its morbidity and mortality are high 
and this strategy is still under investigation. The aim of the present experimental study was to evaluate 
the feasibility and the effects of radiological double subtotal portal vein embolisation, occluding all-but-
one liver segment in a porcine model.
Methods: The venous embolisations were performed with 1:5 mix of N-butylcyanoacrylate:Lipiodol in 
6 female pigs, aged 6 month and weighting between 40 to 45 kg. Portal vein catheterisation was done 
by anterograde approach, through cranial mesenteric vein. The intervention was split in two sequen-
cial procedures: a first embolisation (right portal vein) at day 0, followed by a second ultra-selective 
embolisation (segments V, VI, VII and VIII) after 7 days. The caudate lobe was the only non-embolized 
segment left to be the future liver remnant. Hepatic hypertrophy was evaluated with CT-SCAN and cel-
lular proliferation with immunohistochemistry (Ki-67 index) at day 0, 7, 14 and 21.
Results: Technical feasibility was 100% (6/6) for both embolisations. The initial mean volume of the 
future liver remnant (caudate lobe) was 5% of the total liver volume. After the first embolisation, this vol-
ume was 7% and after the second embolisation, increased to 13%, which represent a +160% volume 
gain. The proliferation index (Ki-67) showed two distinct peaks of 15% at day 14 and 12% at day 21.
Conclusion: Subtotal sequencial portal vein embolisation is feasible and reproducible in porcine mod-
el. Results in term of hypertrophy are promising and seems superior to standard portal embolisation. 
Further researches are needed to evaluate the effect of this new technique on hepatic function.

32.5
Non-alcoholic steatohepatitis impairs Kupffer cell-mediated immune tolerance in the mouse liver
L. A. Orci, M. Kreutzfeldt, F. Slits, L. Rubbia-Brandt, V. Delaune, G. Oldani, C. Gonelle-Gispert, L. Bühler, P. 
Morel, C. Toso, S. Lacotte (Genève)

Objective: Non-alcoholic fatty liver disease (NAFLD) is increasingly recognized as a threat to human 
health. Although our understanding of NAFLD pathogenesis is improving, there is limited data on the 
function of resident Kupffer cells in this context, especially when considering their contribution to he-
patic immune tolerogenicity.
Methods: By using a unique isolation procedure, primary Kupffer cells, and not infiltrating liver mono-
cytes, were studied in a mouse model of prolonged diet-induced liver steatohepatitis. We did phagocy-
tosis and antigen presentation assays to investigate Kupffer cell functions as scavengers and immune 
response initiators. Furthermore, findings from our experimental studies were explored in human liver 
biopsies of patients with simple liver steatosis, non-alcoholic steatohepatitis (NASH) or normal liver 
parenchyma.
Results: Primary Kupffer cells circumscribe endotoxin-mediated inflammatory response by up-regulat-
ing anti-inflammatory genes such as arginase 1 and interleukin-10 (IL-10). In the chronically inflamed 
liver, Kupffer cells acquire immunomodulatory properties by reducing membranous expression of 
class II major histocompatibility complex (MHC, P=0.016), and by enhancing coinhibitory signalling 
(programmed-death ligand 1 [PD-L1]) during antigen presentation (P=0.036). While Kupffer cells iso-
lated normal livers are capable of achieving endotoxin tolerance, our results indicate an impairment 
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of this protective mechanism in the presence NASH-like parenchymal abnormalities. PD-L1 and class 
II MCH expression are currently being analysed in human liver samples and results will be available at 
the time of the conference.
Conclusion: Primary Kupffer cells are capable of achieving endotoxin tolerance. In the chronically-in-
flamed fatty liver, although Kupffer cells acquire immunomodulatory phenotype, they are not sufficient 
to dampen immune-mediated damage. Therefore, loss of tolerance induced by ongoing liver insult may 
be a mechanism contributing to the worsening of NAFLD.

32.6
A highly specific and reliable method for mouse liver sinusoidal endothelial cell isolation
J. Meyer, S. Lacotte, P. Morel, C. Gonelle-Gispert, L. Bühler (Genève)

Objective: To obtain reliable knowledge in biological functions of liver sinusoidal endothelial cells 
(LSEC) in normal and diseased livers, methods allowing the isolation and purification of LSEC have 
been developed over the recent years in mice. However, in our hands, these procedures resulted in 
LSEC populations of low purity. The objective of the present study was to develop an accurate and 
easily reproducible method for LSEC isolation in mice.
Methods: Non-parenchymal cells were isolated from mice livers using a modified two-step collagenase 
digestion combined with density gradient centrifugation. LSEC were further purified using two preva-
lent methods, short-term selective adherence and CD146+ magnetic-activated cell sorting (MACS), 
and compared to our newly developed double CD11b- MACS technique in terms of cell yield and purity.
Results: LSEC purification by CD11b- MACS allowed to obtain 7.066±3.802 million cells per liver, whilst 
CD146+ MACS and short-term selective adherence yielded 2.941±1.281 and 0.988±0.660 million 
cells, respectively. Purity of the final cell preparation reached 95.10±2.58% when using CD11b- MACS. 
On the opposite, CD146+ MACS and short-term selective adherence gave purities of 86.75±3.26% 
and 47.95±9.82%, respectively. Similarly, contamination by undesired cells was the lowest when pu-
rification was performed by CD11b- MACS, with a proportion of contaminating macrophages of only 
1.87+/-0.77%. Further, isolated cells analysed by scanning electron microscopy presented typical 
LSEC fenestrations, demonstrating that the technique allowed to isolate bona fide LSEC.
Conclusion: In conclusion, we described a reliable and reproducible technique for the isolation of high 
yields of highly pure LSEC in mice. This new protocol provides an efficient method to prepare primary 
LSEC for studying their biological functions.

32.7
Remote ischemic preconditioning is protective in complex liver surgery of the elderly
P. Limani1,2, M. Linecker1, C. Oberkofler1, P. Kambakamba1, P. Kron1, J. H. Jang1, R. Graf1, B. Humar1,  
P.-A. Clavien1 (1Zürich, 2Männedorf)

Objective: The demands for liver surgery in an aging population are growing. Clamping of vessels to 
prevent blood loss is integral to liver surgery, but the resulting IR injury augments postoperative com-
plications. More so, sensitivity to hepatic IRI increases with age, however no strategies have been de-
veloped that specifically protect old livers. Remote ischemic preconditioning (RIPC), a novel approach 
performed distant to the surgical site, confers strong protection on various organs. Whether RIPC may 
also protect old liver from IRI is unknown. The aim of this study is to determine whether remote ischemic 
preconditioning (RIPC) protects the liver from ischemia reperfusion injury (IRI) in the aging population.
Methods: RIPC to the femoral vascular bundle was compared against direct ischemic preconditioning 
(IPC) and the standard of care intermittent clamping (IC) using a model of partial hepatic ischemia in 
mice aged 20-24 months. Liver injury was measured 6h after reperfusion. Protective signaling (sero-
tonin-Vegf-Il10/Mmp8 axis, Kupffer cell polarization) was assessed immediately after preconditioning. 
Neutralizing antibody was used to test the role of Vegf. Hepatic vasculature was examined by electron 
microscopy.
Results: RIPC was superior to other strategies in protecting old livers from IRI, with IPC approaches be-
ing ineffective. RIPC induced the strongest elevations in circulating Vegf, and Vegf inhibition dampened 
protective signaling and abrogated its protective effects. RIPC was further associated with improve-
ments in vascular functionality.
Conclusion: RIPC is highly effective in protecting old livers from ischemic insults, mainly owing to its 
ability to induce circulating Vegf. This procedure should be tested for warrant efforts towards clinical 
application.

32.8
Contact between platelets and liver sinusoidal endothelial cells leads to the release of cytokines and 
growth factors crucial for liver regeneration
J. Meyer, E. Lejmi, P. Fontana, P. Morel, C. Gonelle-Gispert, L. Bühler (Genève)

Objective: Platelets and liver sinusoidal endothelial cells (LSEC) were shown to be important contribu-
tors to liver regeneration. The aim of our study was to investigate the effect of platelets and LSEC inter-
actions in vitro and after partial hepatectomy in mice.
Methods: Primary mouse LSEC were isolated with our newly developed method consisting in colla-
genase digestion followed by 8.2/17.6% Optiprep centrifugation and CD11b-negative magnetic sort-
ing. 100’000 LSEC were incubated without or with 0.16 to 16 million platelets for 24 hours. Platelets 
were either resting or activated with thrombin or ADP. Secretions of IL-6, IGF-1, EGF HGF, VEGF and TGF-ω 
were measured by ELISA. To analyze platelet and LSEC interactions in vivo, mice were injected with 
labelled anti-CD49b (platelets) and anti-CD146 (LSEC) antibodies and analyzed by intravital confocal 
microscopy. Platelet adherence to LSEC was quantified after 15 minutes in sham-operated and partial 
hepatectomized mice.
Results: We obtained high yields of 96.00±6.96% pure primary LSEC. When LSEC were incubated with 
increasing numbers of resting platelets (LSEC:platelet ratio from 1:1 to 1:160), IL-6 secretion increased 

from 3.46 to 77.66 [pg/ml], p<0.05, for LSEC alone = 1.88 [pg/ml], platelets alone = 0 [pg/ml]). 
When LSEC were co-incubated with thrombin- or ADP-activated platelets, secretion of IL-6 was further 
increased (for thrombin: 7.04 to 88.69 [pg/ml]; for ADP: 16.72 to 311.5 [pg/ml]; p<0.05). IGF-1 and 
EGF were released by platelets or LSEC, but independently of contact. We did not detect any HGF, VEGF 
or TGF-ω secretion. After partial hepatectomy, adhesion of platelets to LSEC was significantly increased 
compared to sham-operated mice (adherence: 56.31% versus 29.69%, p<0.05), confirming platelet 
adhesion to LSEC to occur in vivo.
Conclusion: Platelets induce IL-6 release by LSEC, and this secretion is dependent on platelet concen-
tration and activation. After partial hepatectomy, platelet adhere to LSEC. These results suggest that 
platelets trigger early changes on LSEC relevant for liver regeneration.

32.9
Role of Connexin 43 on the innate immune response during sepsis
M. Dosch, R. Kudira, N. Melin, A. Keogh, D. Stroka, D. Candinas, G. Beldi (Bern)

Objective: Abdominal sepsis is a critical clinical condition associated with the release of different dan-
ger associated molecular patterns, including ATP. Activation of purinergic receptors via extracellular 
ATP has been shown to modulate inflammatory cells. In this project, we aim to explore mechanisms 
and consequences of ATP release on local and systemic immune responses during abdominal sepsis 
in a mouse peritonitis model.
Methods: ATP release was measured in vitro using a luciferin-luciferase assay. Peritonitis was induced 
using a standard caecal ligation and puncture (CLP) mouse model.
Results: CLP provoked an increase in ATP levels in the peritoneal cavity measured by a chimeric plas-
ma membrane targeted luciferase which allow in vivo real-time imaging of extracellular ATP. Different 
cell types that include hepatocyte, endothelial and monocyte/macrophage cell lines were identified in 
vitro as releasing actively ATP into extracellular space in response to various Toll-like receptors (TLRs) 
agonists. Since potential release mechanisms of ATP include pore-forming channels such as connex-
ins and pannexins, we investigated the function of these hemichannel proteins in various cell lines. We 
identified connexin 43 (Cx43) as the mediator of ATP release in hepatocyte and endothelial cell lines 
stimulated with lipopolysaccharides. In contrast to other organs such as the heart or lungs, Cx43 is not 
constitutively expressed in mouse liver. However, expression of Cx43 markedly increased on non-pa-
renchymal hepatic cells in response to LPS or CLP. Inhibiting Cx43 using a specific blocker increased 
survival after CLP significantly. Blocking of Cx43 during sepsis was associated with an increase of 
infiltrating monocytes and a decrease of neutrophils populations in the liver and the lung during sepsis. 
In addition, treatment with Cx43 blocker was associated with altered levels of TNF-alpha and IL1-beta 
in the serum of septic mice after CLP measured by ELISA.
Conclusion: We observed ATP release in response to TLRs agonists in vitro and in vivo as well as in 
a model of peritonitis. Blocking of Cx43 reduces ATP release and improves survival in these mice. 
Therefore we propose that extracellular ATP is a mediator of inflammation during CLP and is regulated 
by Cx43. 

Thoracic Surgery II  36
36.1
A plea for thoracoscopic resection of indeterminate solitary pulmonary nodules in patients with 
known malignancy
J. Bellier, J. Perentes, P. Rosskopfova, T. Krueger, H.-B. Ris, M. Gonzalez (Lausanne)

Objective: Solitary pulmonary nodules (SPN) of indeterminate etiology are frequently detected in pa-
tients with known malignancies and these lesions are increasingly treated by non-surgical techniques 
(radio-ablation or stereotactic radiotherapy) without histological confirmation. The aim of this study is 
to determine the nature of thoracoscopically resected SPN in these patients and to establish predic-
tors of malignancy in order to avoid undertreatment (primary lung cancer) and overtreatment (benign 
lesions).
Methods: Retrospective analysis of all surgically fit patients with known malignancy undergoing VATS 
resection of indeterminate SPN between 2001 and 2014.
Results: One hundred and forty patients underwent VATS resection of SPN. There were 75 men and 
65 women (median age 65 years, range 28-82 years) with the following underlying malignancies: 
colorectal cancer (n=41), melanoma (n=19), lung cancer (n=17), head and neck cancer (n=14), sar-
coma (n=13), breast cancer (n=11), uro-genital cancer (n=11) and others (n=14). The resected SPN 
was malignant in 106 patients (75.7%) and benign in 34 (24.3%). Malignant SPN were related to 
metastatic diseases in 70 patients (50%) and to primary lung cancer in 36 patients (25.7%). Univari-
ate analysis revealed a significant association with SPN malignancy and age > 60 years (RR: 2.673; CI 
95%: 1.167-6.122; p=0.02), disease-free interval >24 months (RR:2.898; CI 95%: 1.31-6.41; p=0.009), 
SPN size >8mm (RR: 5.401; CI 95%: 2.282-12.782; p<0.0001) upper lobe localization (RR: 2.665, CI 
95%: 1.203-5.905; p=0.016) and PET hypermetabolism (RR: 7.933; CI 95%: 2.213-28.436; p=0.001).
Conclusion: The majority of SPN in patients with known malignancy were malignant but a substantial 
number of cases were benign. In addition, only two third of malignant SPN were related to the underly-
ing malignancy whereas one third were new primary lung cancers. These results endorse the need of 
histological confirmation of SPN in these patients in order to avoid inappropriate diagnostic uncertainty 
and suboptimal treatments.
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36.2
Near-infrared fluorescence is useful for identification of the intersegmental plane in thoracoscopic 
lung segmentectomy
B. Bédat, S. Guigard, F. Triponez, M. Licker, W. Karenovics (Genève)

Objective: Evaluation of fluorescence imaging during lung segmentectomy by Video-Assisted Thoracic 
Surgery (VATS)
Methods: Study of VATS segmentectomies assisted by fluorescence imaging (PINPOINT® Novadaq, 
Canada) in the University Hospitals of Geneva from November 2014 to August 2015. Analysis of techni-
cal input, pathological findings, postoperative course and cTNM / pTNM correlation.
Results: Intersegmental plane indentification was perfect in all 17 consecutive segmentectomies, 
providing additional assistance in case of difficulty with anatomical vascular segmentation. Due to 
fluorescence imaging, an additional arterial or parenchyma section was performed in two patients 
(12%). One patient was converted to lobectomy by thoracotomy because of oncological reasons. The 
postoperative course was uneventful except in 1 patient who developped pneumonia and prolonged 
air leak (10 days). The drain was removed on POD1 or POD2 in 16 patients with a mean hospital stay 
of 4.9 +/- 2.3 days. Resections were complete for 4 benign lesions and 13 lung cancers.
Conclusion: Fluorescence imaging provides a technical assistance for intersegmental plane identifica-
tion in VATS, and facilitates vascular identification. It contributes to the quality of diagnostic and thera-
peutic excisions of small nodules which are often not visible and not palpable during VATS.
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Figure 1. Persistence of vascularization of the segments to be resected (1+2 left). 
On the left, the persistence of the vascularization of the segment 2. On the right, 
the vascularization of the segment 2 disappeared after additional arterial section
 

36.3
A new prognostic score for treatment allocation for multimodality therapy for malignant pleural meso-
thelioma – an update
I. Opitz, M. Friess, O. Lauk, T. Frauenfelder, D. L. Nguyen-Kim, I. Inci, S. Hillinger, D. Schneiter, B. Seifert, 
R. A. Stahel, W. Weder (Zürich)

Objective: We developed a Multimodality Prognostic Score (MMPS) in our patient cohort receiving in-
duction chemotherapy followed by extrapleural pneumonectomy (EPP) or pleurectomy/decortication 
(P/D) to facilitate the decision for surgery after induction chemotherapy.
Methods: A 4 variable MMPS was developed including pre-chemotherapy tumor volume (> 500ml), 
progressive disease (PD) after induction chemotherapy (according to modified RECIST criteria), pre-
chemotherapy CRP (> 30mg/ml) and non-epithelioid histological subtype. Overall survival (OS) was 
calculated from the first cycle of induction chemotherapy until death, and association with the score 
was analyzed using Kaplan-Meier curve and log rank test.
Results: Between 1999 and 2015, 253 patients were intended to be treated with induction chemo-
therapy plus EPP. In 63 undergoing EPP and 20 undergoing pleurectomy/decortication (P/D) all vari-
ables of MMPS were available. Median age at diagnosis was 61 years in the EPP group and 65 in the 
P/D group. Epithelioid type was diagnosed in 81% of the EPP and 95% of the P/D group. IMIG stage III 
in EPP group was 63% and 65% in the P/D group. In the EPP cohort patients with score 0 survived sig-
nificantly longer than patients with score 3 or higher (Figure 1). The median OS for patients of the EPP 
cohort was 34 months (95% CI, 18-50) for score 0, 15 months (9-21) for score 1, 12 months (8-16) for 
score 2 and 4 months (3-6) for score 3 and 4. In the P/D group the maximum score reached was 2 in 
only one patient. All the others had a score of 0 or 1. The median OS for score 1 was 30 months (95%CI: 
25-36) and 17 months for score 2, but 70% percent of the cases were censored.
Conclusion: Our Multimodality Prognostic Score considering clinical variables already available before 
surgery allows identification of mesothelioma patients who would not get any relevant benefit from an 
intensified therapy. The concept is currently under prospective Evaluation.

 

 
 
Figure 1: Median OS and 95% CI of patients undergoing induction chemotherapy followed by EPP 
with the different MMPS 
Figure 1. Median OS and 95% CI of patients undergoing induction chemotherapy 
followed by EPP with the different MMPS

36.4
Preoperative exercise therapy in lung cancer surgery reduces the risk of postoperative pulmonary 
complications
W. Karenovics1, M. Licker1, J. Robert1, M. Christodoulou2, J. Diaper1, C. Bhatia1, P.-O. Bridevaux2,  
F. Triponez1 (1Genève, 2Sion)

Objective: Patients with lung cancer often present poor cardio-respiratory fitness. Although rehabilita-
tion programs have demonstrated beneficial effects in patients with cancer, heart failure and COPD, 
the impact of preoperative exercise intervention has not been thoroughly examined in lung cancer sur-
gery. The primary aim was to test the effectiveness of a short-term high-intensity training (HIT) program 
on the occurrence of major postoperative complications. Secondary aims entailed the impact of HIT 
on aerobic exercise capacity.
Methods: Randomized controlled trial, single centre: Patients scheduled to undergo lung cancer re-
section were randomized into usual care or rehabilitation arm (UC and Rehab groups). Preoperative 
rehabilitation was conducted by physiotherapists and consisted in 2 to 3 high-intensity training (HIT) 
sessions per week. Postoperative clinical outcome data included 30-day mortality, admission in ICU as 
well as any postoperative organ dysfunction. Patients in both groups received a bundle of perioperative 
interventions to minimize the occurrence of postoperative cardio-pulmonary complications (PPCs). To 
analyze group differences, the unpaired Student t test or Mann–Whitney U-test was used for continu-
ous variables, and the Pearson test ω2 test for dichotomous variables. To analyze within-group changes 
over time, the paired Student t test or Wilcoxon signed-rank test or paired was used. 
Results: Over a 3 year period, a total of 189 patients were screened, and 151 were analyzed (N=77 
in UC group and N=74 in Rehab group). The two groups were comparable regarding baseline patient 
characteristics and surgical data. The median time delay from the date of enrollment to surgery was 
26 days (interquartile25-75%, 21-33 days]. At least one major postoperative complications occurred 
in 35% and 51% patients in the Rehab and UC groups (Odds Ratio [OR], 0.56; 95% confidence interval 
[CI], 0.29-0.1.07; P=0.080). The incidence of PPCs was lower in the Rehab group, compared with the 
UC group (23.0% vs 43.9%, P=0.018), with a significant reduction in the occurrence of atelectasis 
(12.2% vs 36.4%, P<0.001). Thirty-day mortality and non-pulmonary complications did not differ be-
tween the two groups.
Conclusion: Preparing patients before lung cancer resection with a HIT program contribute to prevent 
the PPCs with no significant impact on other postoperative complicationsFigure 1 

Figure : Thirty-day Postoperative Mortality & In-Hospital Morbidity 
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Table 1: Primary and Secondary Outcomes in the two Groups of patients 

Variables Standard Care 
(N = 77) 

Rehabilitation 
(N = 74) P value 

Primary Endpoint  
  Respiratory complications 
     ARDS 
     Postoperative ventilation (>6h) 
     Pneumonia 
     Atelectasis 

 
33 (43) 
1 (1.3) 
5 (6.5) 
15 (19.5) 
28 (36.4) 

 
17 (23) 
2 (2.7) 
8 (10.8) 
8 (10.8) 
9 (12.2) 

 
0.018 

 
 

0.243 
0.015 

Secondary Endpoints 
  30-day mortality 
  Cardiovascular complications 
     Acute Coronary Syndrome 
     Acute Heart Failure 
     Pulmonary Embolism 
     Stroke      
    Arrhythmias 
  Surgical complications 
     Re-operation 
     Broncho-Pleural Fistula 
  Wound Infections 
  Renal dysfunction 

 
2 (2.6) 
10 (13.0) 
1 (1.3) 
0 (0.0) 
1 (1.3) 
0 (0.0) 
8 (10.4) 
 
2 (2.6) 
3 (3.9) 
4 (5.2) 
4 (5.2) 

 
2 (2.7) 
13 (17.6) 
2 (2.7) 
2 (2.7) 
2 (2.7) 
1 (1.4) 
11 (14.9) 
 
8 (10.8) 
3 (4.1) 
3 (4.1) 
2 (2.7) 

 
0.838 
0.479 

 
 
 
 
 
 

0.254 
 
 
 

Unplanned ICU Admission 14 (18.2) 10 (13.5) 0.387 

Hospital Length of stay (days) 10 ± 5 9 ± 4 0.385 
Data are presented N (%) or mean ± SD. Analyzed by unpaired Student t test or by Fisher exact test. 

 
Table 1. Primary and secondary outcomes in the two groups of patients

36.5
ASA score and preoperative ICU admission are the only predictors of mortality after surgical biopsy 
for interstitial lung disease
K. Furrer1, C. Nebiker1, L. Junker2, S. Lazdinyte1, S. Savic1, K. Hostettler1, D. Schumann1, J. Halter1,  
M. Tamm1, D. Lardinois1 (1Basel, 2Thun)

Objective: Recently, an aggregate risk score for predicting mortality after surgical biopsy for interstitial 
lung disease was developed (Fibla, et al. 2012, Interactive Cardiovascular and Thoracic Surgery). This 
score includes four independent parameters; age ≥67, preoperative intensive care unit (ICU) admis-
sion, immunosuppressive treatment and open surgery.
Methods: All patients with interstitial lung disease who underwent diagnostic surgical lung biopsy be-
tween 2000 and 2014 were included in the study. ROC-curve and multivariate analyses were applied 
to determine the predictors of mortality. Variables included were age, type of surgery (VATS vs. open), 
immunosuppressive treatment, number of biopsies, American Society of Anaesthesiologist (ASA) 
physical status score, smoking history, preoperative ICU admission, preoperative lung function test 
(FEV1%, DLCO%) and coronary artery disease. A risk score was calculated and classified as low risk 
or high risk. Statistical significance was set at p<0.05.
Results: 294 patients (121 females and 173 males) with an average age of 55.7±14.9 years (range 
19–85) were included in the study. 161 (54.7%) of the patients were immunocompromised. 39 
(13.2%) patients were admitted to the ICU pre-operatively. 30- and 90-day mortality were 6.8% (n=20) 
and 10.2% (n=30), respectively. ROC-Curve analysis for 30-day mortality revealed ASA score (area un-
der the curve 0.792, p=0.009) and preoperative ICU admission (area under the curve 0.847, p=0.02) 
as the only predictors for mortality. For the 30-day and 90-day mortality, 255 patients were low risk 
with 3 and 12 deaths, respectively and 39 patients were high risk with 17 and 18 deaths, respectively. 
Open lung biopsy was not an independent predictor of mortality. Age, smoking history, immunocom-
promised status, number of biopsies, pre-operative lung function and coronary artery disease were not 
independent predictors as well.
Conclusion: In contrast to previously described scores, only preoperative ICU admission and ASA score 
were the most important predictors of mortality. The high risk group constituted only a small percent-
age of our patient population.

36.6
Cardio-pulmonary evaluation in patients with pectus excavatum
B. Hoksch, F. Praz, P. Vollmar, K. Meyring, R. H. Rangel, R. A. Schmid (Bern)

Objective: Patients with Pectus excavatum (PE) frequently complain about exercise intolerance, short-
ness of breath, and atypical chest pain. Until now, there is no consensus on the impact of pectus ex-
cavatum on cardiopulmonary function. The criteria guiding the decision to operate on a patient with 
PE remain vague and are mainly based on cosmetic considerations, since it is still unclear whether 
patients will benefit from a functional point of view. In this prospective series we used extensive cardio-
pulmonary examination to quantify heart volumes and function as well as pulmonary function before 
surgical correction of the chest wall deformity.
Methods: The prospective observational study began in autumn 2002. Nuss procedure has been rou-
tinely performed for the correction of pectus excavatum. Haller-Index was used to quantify pectus ex-
cavatum severity. Pulmonary function tests and cardiac examinations were performed preoperatively.
Results: 91 patients referred for surgical correction of pectus excavatum were prospectively enrolled in 
the present study. All underwent CMR before Nuss procedure. In 67 patients (74%) additional preop-
erative exercise test (spiroergometry) was performed. All patients had normal ventricular function and 
cardiac index at rest. A significant inversed correlation was found between indexed LV mass and Haller 
index measured by CMR (p < 0.001). Furthermore the Haller index inversely correlates with exercise ca-
pacity (p < 0.003), VO2 max (p < 0.007), and lung function indices (FEV1, p < 0.001; FVC, p < 0.037). 
Otherwise significant correlations were evaluated between exercise capacity and LV (p < 0.001).
Conclusion: Overall, patients with pectus excavatum have normal heart volumes and function. The 
Haller index inversely correlates with LV mass measured by CMR and TTE as well as with exercise 
capacity and lung volumes determined by conventional cardiopulmonary exercise testing. Physical 

deconditioning, reflected by lower left ventricular mass, may contribute to exercise intolerance in pa-
tients with pectus excavatum.

36.7
Multimodality treatment for thymoma: A 15-year single center experience
P. Rosskopfova, J. Y. Perentes, T. Krueger, S. Peters, E.-M. Ozsahin, H.-B. Ris, M. Gonzalez (Lausanne)

Objective: Thymoma represents a heterogeneous and rare group of mediastinal tumors. The aim of 
this study was to review the demographics and clinical outcome of patients with thymoma treated in 
a multimodality approach.
Methods: Retrospective review from January 2000 to November 2015 of all patients treated by multi-
modality approach for thymoma in our institution.
Results: Forty-one patients (24 men/ 17 women) (median age: 58 years; range 17-80 years) under-
went radical thymectomy for thymoma by open (n=36) or thoracoscopic (n=5) approach. Myasthenia 
gravis was present in 7 patients (17%). Thymomas were classified according to the Masaoka staging 
system: stage II: 25 patients (61%), III: 7 patients (17%) and IV: 9 patients (22%). Histologic results 
were 6 subtype A, 9 AB, 6 B1, 7 B2, 11 B3, and 2 C. The median size of the tumor was 60 mm (range 
from 25 to 165 mm). Nine patients (22%) underwent neo-adjuvant chemotherapy and 37 patients 
(90%) had adjuvant radiotherapy. Complete resection was achieved in 88% with 5 patients (12%) 
with R1 resection. Extended resection was necessary in 31 patients (76%): pericardium in 27, phrenic 
nerve in 11, pulmonary resection in 21, venous resection in 8, pleuro-pneumonectomy in 5 and partial 
pleurectomy in 3. Post-operative morbidity and mortality were 44% and 0% respectively with 4 pa-
tients requiring post-operative re-operation. Mean hospital length of stay was 10 days (range:4 to 161 
days). Recurrence of thymoma was documented in four (10%) patients. After a median follow-up of 
41 months, 38 patients (92.7%) are alive. The overall survival rate was 87.3% and 79%, at 5 and 10 
years, respectively.
Conclusion: Extended surgical resection in combination with multimodality treatment is safe and fea-
sible. Low rate of recurrence and excellent survival may be expected if surgical resection is completed.

 
36.8
Repair of anterior and posterior sternoclavicular joint dislocations
S. Adamcik, G. Kocher, R. A. Schmid (Bern)

Objective: Up to 50% of traumatic posterior sternoclavicular joint (SCJ) dislocations need an open 
reduction and fixation. Anterior dislocations often lead to impaired shoulder movement due to discom-
fort, posttraumatic arthritis and/or osteoarthrosis if left untreated. The optimal surgical approach to 
both types of injuries is still under debate. We herein present our preferred surgical approach for the 
repair of both, anterior and posterior sternoclavicular joint dislocations including their outcome.
Methods: We report a case series of 5 consecutive male patients with a median age of 27 (range 
20-49), who were treated for acute traumatic anterior (n=1) or posterior (n=3) SCJ dislocation. One 
patient suffered from recurrent anterior SCJ dislocation after minor trauma several years ago. For pos-
terior dislocation, fixation was achieved using a modified figure of eight suture (doubled Fiberwire #5) 
through a drill hole in the medial clavicle and the sternum, respectively. For anterior dislocations, an 
additional suture was placed around the medial end of the clavicle and the first rib, restoring the costo-
clavicular ligament. Median follow up was 11 months (range 9 to 48) and included the use of the DASH 
(disability of the arm, shoulder and hand) questionnaire.
Results: Three patients suffered from posterior dislocation with the need for open reduction and two 
patients presented with anterior dislocation with additional intra articular fracture of the medial end 
of the clavicle. Open surgical reduction and SCJ repair was achieved in all patients without intra- or 
postoperative complications. Open repair resulted in good functional outcomes in all 5 patients with 
DASH scores of 0,8 (n=3) and 5,8 (n=2), respectively.
Conclusion: Our technique allowed simple and successful repair of the SCJ joint in patients with acute 
traumatic anterior as well as posterior dislocations without the use of tendon grafts and with good 
functional outcomes. Even recurrent anterior dislocation was successfully repaired using the same 
technique.
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Figure 1
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36.9
Primary pulmonary sarcoma: Risks and optimal surgical treatment options
Y. Yamada, T. Kaplan, I. Inci, A. Soltermann, D. Schneiter, W. Weder (Zürich)

Objective: To clarify clinical characteristics and therapeutic outcome of patients who underwent surgi-
cal resection for primary pulmonary sarcoma.
Methods: We retrospectively reviewed the records of those who underwent surgical resection for pri-
mary pulmonary sarcoma in our institution between 1995 and 2013. Cases only with biopsy were 
excluded. Survival analyses were performed according to the Kaplan-Meier method with clinical vari-
ables compared using Log-rank test for the evaluation of unfavorable factors for overall survival.
Results: Twenty four patients were analyzed with18 males and 6 females. Their ages ranged from 18 to 

83 (mean 57). Surgical procedures were pneumonectomy in 10, lobectomy in 11 and wedge resection 
in 3. Complete resection was achieved in 14. Pathological stage based on the 7th lung cancer TNM 
classification were stage I in 4, II in 12, III in 2, and IV in 5. Four patients had metastasis in lymph nodes. 
The pathological grades were G1 in 4, G2 in 5 and G3 in 15. Five patients had postoperative complica-
tions. Tumor recurrence was observed in 5. During the observation 12 patients died. 5-year overall 
survival was 50.1%. Adverse prognostic factors for overall survival were detected as pneumonectomy 
compared to lobectomy or wedge (p=0.001), incomplete resection (p=0.014), advanced pathological 
stage (p=0.001), higher pathological grade (p=0.028), and tumor size more than 7cm (p=0.044).
Conclusion: Our series of primary pulmonary sarcoma revealed that pneumonectomy, incomplete 
resection, advanced pathological stage, higher pathological grade, and tumor size were unfavorable 
factors for long survival. Although complete resection is essential for primary pulmonary sarcoma due 
to its poor prognosis, it is recommended to avoid pneumonectomy, if possible, and to consider con-
servative surgical approaches including sleeve lobectomy.

Colon I 37
37.1
Robotic versus laparoscopic complete mesocolic excision and D3 lymphadenectomy for right-sided 
colon cancer
R. Galli1,2, S. Sivarajah1, D. Miskovic1 (1Leeds/UK, 2Bern)

Objective: Complete mesocolic excision (CME) with D3 lymphadenectomy may result in better on-
cological outcomes when compared to standard lymphadenectomy for right-sided colon cancers. 
However, dissection around central structures such as pancreas and mesenteric vessels makes this 
procedure technically challenging when performed with standard laparoscopic instruments. In colo-
rectal cancer, robotic surgery was mainly used for rectal cancer TME surgery in order to overcome limi-
tations of conventional laparoscopy by providing a stable platform, a 3D view and increased degrees 
of instrument freedom. The aim of this technical video was to demonstrate potential advantages and 
disadvantages of using a robotic operating platform for D3/CME surgery of right-sided colon cancers. 
Methods: This video presents a step-by-step approach to full-robotic CME for right-sided colon cancers 
including tips and pitfalls. We provide comparison between conventional laparoscopy and robotic 
technique in CME demonstrating advantages and disadvantages of the robotic platform, especially 
for the D3 lymphadenectomy around central vascular structures. Patient and robot positioning, trocar 
placement, as well critical elements of the procedure including infraileal and medial to lateral approach 
for CME, exposure of the superior mesenteric vein and ligation of the vessels at their root, as well as 
supracolic mobilisation with release of the hepatic flexure are discussed.
Conclusion: This video confirms the safety, feasibility, and efficacy of robotic surgery in right hemicolec-
tomies with D3 lymphadenectomy. There are certain steps of the procedure that can be facilitated due 
to the robotic-specific instrumentation and camera views.

 
37.2
Roboter assistierte Rektosigmoidresektion mit dem DaVinci Xi® System – erste Ergebnisse und ein 
Vergleich mit der laparoskopischen Technik
S. Drews, F. Angehrn, M. von Flüe, M. Bolli (Basel)

Objective: Unser Ziel ist es die Roboterassistenz in der tiefen Rektumchirurgie einzusetzen. Seit 2015 
verfügt unser Spital über das neue DaVinci Xi® System, seit Juni wird dieses in der Kolorektalchirurgie 
eingesetzt. Um Erfahrung und Sicherheit mit dieser Technik zu erlangen wurde vor Einsatz des Robot-
ers in der tiefen Rektumchirurgie eine Serie von Da Vinci assistierten Rektosigmoidresektionen (ROS) 
durchgeführt. Die Ergebnisse haben wir mit den im selben Zeitraum durchgeführten laparoskopisch 
assistierten Rektosigmoidresektionen (LAS) verglichen.
Methods: Die Eingriffe wurden zwischen Juni und Dezember 2015 durchgeführt. Die Daten wurden 
prospektiv erfasst, die Patienten konsekutiv ohne Randomisierung gruppiert. Die ROS führten 3, die 
LAS 5 Operateure durch. Die Statistik erfolgte mittels Mann-Whitney-U Test, die Signifikanzgrenze lag 
bei <0.05).
Results: Es wurden 28 (9 Männer, 19 Frauen) ROS und 16 (11 Frauen, 9 Männer) LAS durchgeführt.
Das mediane Alter betrug 65,5 (± 12,07) in der Robotergruppe und 60.8 (±12,4) in der laparoskopis-
chen Gruppe (p=n.s). Die Indikation wurde zur ROS 24x bei Divertikelkrankheit, 1x bei endosopisch 
nicht abtragbaren Adenom und 3x bei einem Sigmakarzinom gestellt. In der LAS Gruppe führte 14 x die 
Divertikelkrankheit und 2x ein Karzinom zur Operation. Die mediane OP-Zeit mit dem Roboter betrug 
304 min (± 67), laparoskopisch 186 min (± 34) Minuten, (p=0.001). Die Morbidität betrug in der ROS 
Gruppe 22% (2x Blutung ohne Revisionsbedarf), 2x HWI, 1x CT-gesteuerte Drainage bei Kollektion 
anastomosenfern, 1 NSTEMI). In der LAS Gruppe belief sich die Morbidität auf 25% (p=n.s). (1 Harn-
wegsinfekt, 1 Wundinfekt, 1 Chlostridiencolitis, 1x Relaparaskopie, intraoperativ keine Insuffizienz). In 
beiden Gruppen betrug die Mortalität 0%. Die Hospitalisationsdauer lag im Median bei 10 (10,2 ± 2,3) 
Tagen in der ROS und bei 10 Tagen (10,5 ± 2,3) in der LAS Gruppe.
Conclusion: Die Analyse der eigenen Ergebnisse ist notwendig um die Sicherheit und Qualität der 
neu eingesetzten Robotertechnik zu prüfen. Die Resultate zeigen dass selbst in der Lernkurve bei der 
ROS gleichwertige Ergebnisse wie mit der LAS erzielt werden. Aufgrund der erreichten Qualität und 
Erfahrung setzen wir die Robotertechnik inzwischen in der Rektumchirurgie ein.
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37.3
Laparoscopic versus open elective surgery for T4 colon cancer: A propensity score analysis
G. Vitali1, N. de Angelis2, C. Wassmer1, G. Puppa1, F. Brunetti2, D. Azoulay2, P. Morel1, F. Ris1 (1Genève, 
2Créteil/FR)

Objective: The application of laparoscopy for T4 colon cancer remains debated. The aim of our study 
was to compare, in a large bi-centric cohort of patients with T4 colon cancer, the short - and long-term 
results of laparoscopic colectomy (LC) versus open colectomy (OC) using a propensity score match-
ing (PSM) analysis.
Methods: This is a retrospective PSM analysis using a prospectively acquired databases of consecu-
tive patients undergoing elective LC or OC for histologically proven pT4 colon cancer (TMN stage II/III) 
between 2005 and 2014.
Results: Overall, 237 patients were selected. After PSM matching, demographic, clinical and tumor 
characteristics were similar between the 106 LC patients and the 106 OC patients. LC was associated 
with longer operative time and lower blood loss than OC (220 vs. 190 min, p<0.0001; 116 vs. 150 mL, 
p=0.002, respectively). Patients in the LC group showed a shorter hospital stay compared to OC group 
(10.5 vs. 15.3 days, p<0.0001). In 13 patients (12.2%) conversion was required. Mortality at 30- and 
90-days postoperatively was not different between the two groups. A R0 resection was obtained in 
the large majority of the patients (93.9%) in both groups. The 1-, 3-, and 5-year overall survival was 
respectively 99%, 76.8%, 58.6% for the LC group, and 98%, 70.1%, 59.9% for the OC group (p=0.864). 
The 1-, 3-, and 5-year disease-free survival was respectively 86.3%, 66%, 57.6% for the LC group, and 
79.1%, 55.1%, 50.2% for the OC group (p=0.261). In the regression analysis, the age >75 years (Haz-
ard Ratio, HR: 1.81), the lymph nodal involvement (HR: 1.91), and the R1 resection (HR: 6.86) were 
significant predictors of death. Similarly, the pN+ status (HR: 3.25) and the R1 resection (HR: 4.04) 
were predictive of recurrence.
Conclusion: With an acceptable conversion rate, laparoscopy can achieve a complete oncologic re-
section of T4 colon cancer similarly to open surgery and can thus be considered a safe and feasible 
alternative approach that confers the advantage of a shorter hospital stay.

37.4
Colon surgery education in Switzerland: The gap between wishes and truth
S. A. Käser, A. Rickenbacher, L. Rageth, P.-A. Clavien, M. Turina (Zürich)

Objective: The quality of surgical education in Europe is a matter of continuous debate. Segmental co-
lonic resections are claimed to be surgical procedures typically taught to surgical trainees. We aimed 
to assess the percentage of segmental colonic resections taught to Swiss residents in the last decade 
and to identify factors that influence the percentage used for surgical training.
Methods: Based on the nationwide prospective sample of the AQC (Arbeitsgemeinschaft für Qualitäts-
sicherung in der Chirurgie) all segmental colonic resections (ileocecal resection, right- and left hemi-
colectomy, and sigmoid resection) performed at participating centers between 2005 and 2014 were 
identified. The hierarchical position of the surgeon performing the individual operation was assessed. 
The number of resections taught to residents was compared to the number performed by senior sur-
geons (chairmen, junior and senior staff surgeons). Subsequently, factors predictive for procedures to 
be performed by residents in training were analyzed.
Results: All segmental colonic resections (n=5558) were identified and divided into the following 
categories: ileocecal resection (n=434), right-hemicolectomy (n=1840), left-hemicolectomy (n=816) 
and sigmoid resection (n=2468). Only 5.3% of all the colon resections between 2005 and 2014 were 
taught to residents: 3.9% (2005), 6.1% (2006), 11.0% (2007), 8.5% (2008); 7.5% (2009), 4.6% 
(2010), 5.1% (2011), 5.6% (2012), 2.5% (2013), and 3.6% (2014). Factors that predict increased train-
ing rates include: “A” status of the surgical department (p < 0.001), general insurance (p < 0.001), 
higher ASA classification (p < 0.001), emergency surgery (p < 0.001), colon cancer (p < 0.001), and 
right-sided colon resection (p < 0.001).
Conclusion: The percentage of colonic resections taught to residents is surprisingly low. The rate in-
creased from about 4% in 2005 to 11% in 2007, but then again decreased to percentages below 5% in 
past years. Despite colonic resections being an integral part of general surgical training, the majority of 
such operations is not used for resident training. Increased utilization of segmental colonic resections 
for training of residents may therefore provide an opportunity to improve surgical skills and experience 
of residents nearing completion of their training.

 
37.5
Sentinel lymph node mapping with isosulfan blue or fluorescence imaging leads to comparable up-
staging in patients with node negative colon cancer – the first prospective comparative multicenter 
trial
B. Weixler1,2, A. Rickenbacher2,3, D. A. Raptis2, A. Zettl1, U. Güller4, C. T. Viehl5, J. V. Frangioni6, M. Zuber2 

(1Basel, 2Olten, 3Zürich, 4St.Gallen, 5Biel, 6Boston/USA)

Objective: Lymph node involvement is the most important prognostic factor in the absence of distant 
metastases in patients with colon cancer. A minimum of at least 12 resected lymph nodes is required 
for adequate staging. If this number is not reached, patients may be understaged and hence not benefit 
from a necessary adjuvant chemotherapy. For more accurate nodal staging, some groups proposed 
the sentinel lymph node (SLN) mapping. The aim of this study was to compare the established isosul-
fan blue (IB) based SLN procedure with the new near-infrared fluorescence (NIR) FLARE™ surgical 
imaging technique regarding their diagnostic accuracy and upstaging rates.
Methods: A total of 154 consecutive patients with stage I-III colon cancer undergoing standard on-
cologic resection were enrolled from three hospitals in Switzerland in this prospective multicenter 
comparative trial. In a first cohort with 104 patients, SLN mapping was performed after peritumoral 
injection of 1% IB. In a second cohort with 50 patients, ex-vivo injection of human serum albumin 
conjugated indocyanine green and detection with NIR using the FLARE™ surgical imaging technique 

was later introduced and performed to detect the SLN. During histopathology, three levels of each SLN 
were stained with hematoxylin and eosin. If negative for nodal tumor infiltration, immunostaining with 
cytokeratin 19 (CK19) monoclonal antibody was performed.
Results: The mean lymph node harvest in the IB and NIR groups was 29 (SD 12) and 23 (SD 9), 
respectively (p=0.006). The SLN identification rate was 100% and 98% for IB and NIR, respectively. 
Accuracy and sensitivity was 86% and 69% for IB, 82% and 63% for NIR, respectively. A total of 100 
(65%) patients were node negative. In these node negative patients, upstaging due to the SLN map-
ping was 17% (12/71) with IB and 21% (6/29) with NIR (p=0.775).
Conclusion: This is the first prospective multicenter comparative study showing that SLN mapping of-
fers an upstaging rate of up to 21% in patients with presumed node negative colon cancer. The lymph 
node identification rate was very high for both the new NIR and the established IB SLN mapping. 
Further prospective studies are needed with adequate sample size to translate these findings into a 
potential survival benefit.

37.6
Body mass index does not influence lymph node harvest in colon cancer patients of a Swiss population 
M. J. Schaumeier1, B. Weixler1, U. Güller2, C. T. Viehl3, M. Zuber1 (1Olten, 2St.Gallen, 3Biel)

Objective: Number of resected lymph nodes serves as the major quality criterion for oncological resec-
tion in colon cancer patients. The influence of the body mass index (BMI) on the number of harvested 
lymph nodes (LN) in oncological colon cancer resections is still a matter of debate. As there seem to be 
regional differences, this study investigates the role of BMI on LN count in a Swiss population.
Methods: A retrospective chart review of patients who have had oncologic resections for colon cancer 
at our institution from 2005 to 2013 was conducted. Anesthesia records were screened for weight (kg) 
and height (m) and complete case analysis was performed. Univariate analysis was carried out and 
to adjust for possible confounders, linear regression analysis with the total number of LN as dependent 
variable and BMI as independent variable controlling for age, sex, operation type (open versus laparo-
scopic), tumor site, and UICC stage was performed.
Results: 185 patients (n=76 female) with a median age of 71 years (IQR 63-78) were included. The 
majority of operations were open resections (n=155 vs. laparoscopic n=30). Of all patients, 41(22.2%) 
had stage I, 74(40.0%) stage II, 49(26.5%) stage III, and 21(11.4%) stage IV colon cancer. The median 
number of harvested LN was 26 (IQR19-32) and was neither different in men (median 23, IQR19-
32) nor in women (median 27, IQR21-33; p=0.10) nor associated with BMI (Spearman’s rho -0.09, 
p=0.20). In linear regression analysis only age was independently associated with the number of LN 
(beta -0.14, 95%CI -0.03 to -0.01, p=0.05) while BMI (beta -0.15, 95%CI -0.49 to 0.18, p=0.36) was not. 
This held true in a sensitivity analysis treating the continuous variable BMI as categorical parameter 
(beta -0.52, 95%CI -2.49 to 1.46, p=0.61).
Conclusion: In the present study no association between BMI and lymph node count was found. 
Therefore, BMI has no impact on the quality of oncologic resection in colon cancer patients of a Swiss 
population.

37.7
Boost the biopsies: The Immunoscore has the potential to predict outcome of colon cancer
M.-O. Sauvain, N. Bordry, P. Yan, M. Schäfer, N. Demartines, D. Hahnloser (Lausanne)

Objective: A potent lymphocytic reaction is associated with improved long-term outcome in colon can-
cer. A new methodology, the so-called “immunoscore” (IS) has recently been developed to quantify 
the type, density and location of immune cell infiltrates within tumors. However, the IS has only been 
validated on surgical specimens and not on preoperative tumor biopsies. This current study aimed to 
evaluate the feasibility and predictive value of the IS on tumor biopsies.
Methods: The density of total (CD3+) and cytotoxic (CD8+) T lymphocytes was evaluated by immuno-
histochemistry and quantified by a dedicated image analysis software in two different areas (center 
of tumor and microenvironment) of 10 tumor biopsies and surgical specimens of stage I to IV colon 
cancer patients. For each area (center of tumor and microenvironment), three different zones were 
analyzed and the mean number of lymphocytes was calculated. The IS obtained on the tumor biopsy 
was correlated with the one obtained on the surgical specimens and with tumor stage, respectively.
Results: The density of CD3+ lymphocyte infiltration in tumor biopsy significantly correlated with the 
total density of CD3+ in surgical specimens (p= 0.07). High infiltration of CD3+ lymphocytes in tumor 
biopsies was positively associated with higher CD3+ infiltration in the center of the tumor (p=0.03), 
but not in the microenvironment (p=0.31) of the surgical specimens. No significant associations were 
found for CD8+ lymphocyte densities. CD3 densities in tumor biopsies were associated with earlier 
tumor stages.
Conclusion: The quantification of the CD3+ lymphocytes within tumor biopsies is feasible and is similar 
to CD3+ counts within the tumoral core of colon cancer. Therefore, the IS of tumor biopsies may offer 
important preliminary information on patient’s outcome and response to anti-cancer therapies. Until 
now, such information could only be obtained on surgical specimen.

 
37.8
The influence of variations in surgical radicality and oncosurgical quality on long-term outcome of 
stage I-III colorectal cancer (registration study SAKK 40/00)
C. A. Maurer1,2, D. Dietrich1, M. K. Schilling3, U. Metzger4, U. T. Laffer5, P. Buchmann4, B. Lerf4, P. Villiger6, 
G. Melcher7, C. Klaiber8, S. A. Käser4,2 (1Bern, 2Liestal, 3Homburg/Saar/DE, 4Zürich, 5Biel, 6Chur, 7Uster, 
8Aarberg)

Objective: To determine the influence of variations of surgical radicality and oncosurgical quality on 
long-term outcome in patients with stage I-III colorectal cancer.
Methods: In a prospective multicentre cohort study of patients undergoing surgery for primary colorec-
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tal cancer from September 2001 to June 2005, surgeons and pathologists of 9 Swiss and 1 German 
hospitals assessed various prospectively defined parameters of surgical radicality and oncosurgical 
quality using standardized forms. For the present analysis 777 patients were included. The follow-up 
was performed according to national guidelines (median 6.1 years, with a 5-year follow-up rate of > 
75% in the surviving patients). For the present abstract, univariate analyses of prognostic factors for 
survival outcomes were performed. Careful multivariate validation will follow.
Results: The 5 year disease-free survival / overall survival was 78% / 85% in stage I (n=208), 65% / 
74% in stage II (n=298), and 52% / 62% in stage III (n=271). The following items significantly corre-
lated with disease-free survival in univariate analysis (hazard ratio / p-value): emergency large bowel 
resection (2.23 / <0.001), blood loss (1.04 per 100 ml / <0.001), need for perioperative blood transfu-
sion (1.86 / <0.001), tumour opening during mobilization (2.66 / <0.001), anastomotic leak (1.88 / 
0.001), and re-operations (1.89 / 0.001). The same items significantly correlated with overall survival 
in univariate analysis: emergency large bowel resection (2.43 / <0.001), blood loss (1.04 per 100ml / 
<0.001), need for perioperative blood transfusion (2.01 / <0.001), tumour opening during mobilization 
(3.33 / <0.001), anastomotic leak (1.69 / 0.017), and re-operations (1.94 / 0.001).
Conclusion: The present study allows identifying some prognostic factors related to surgical radicality 
and oncosurgical quality. This might be relevant for future research and surgical practice.

37.9
Predictive factors of wound infection after a stoma reversal
M. Chevallay, R. Fatos, A. Meyer, B. Egger (Fribourg)

Objective: Surgical site infection (SSI) is a common cause of morbidity and additional costs. The stoma 
reversal procedure is considered at high risk with an incidence of SSI up to 40%. Obesity is one of the 
known risk factors associated with an increased rate of SSI after this type of surgery. The aim of this 
study was to determine other predictive factors associated with SSI after stoma reversal.
Methods: All patients undergoing an elective stoma reversal between 2009 and 2014 were consecu-
tively included in this study. An infected wound was defined as a spontaneous purulent drainage or 
the need to open the wound .The primary end point was the rate of wound infection. The secondary 
end point was the identification of predictive factors between patients developing and patients not 
developing SSI.
Results: A total of 154 patients were included in this study. The overall wound infection rate was 9.1% 
(n=14). SSI was diagnosed at the 7th (mean, 3-11) post-operative day (POD). Patients with a SSI had a 
higher C-reactive protein (CRP) level at the 4th POD (mean difference 38mg/L 95% confidence interval 
(CI) 4-72, p=0.027) and a longer stay in the intensive care unit (ICU) (mean difference 1,23 days 95% 
CI 0.25-2.21, p=0.014). The insertion of a Penrose or closed-suction drain into the wound was associ-
ated with a lower rate of infections (odds ratio 0.27, CI 95% 0.20-0.34, p=0.048). Hospital stay was 
significantly longer in the SSI group (5.7, 95%CI 1.5-9.9, p=0.01).
Conclusion: A high CRP at the 4th POD as well as admission of the patient to the ICU may be signs and 
risk factors for developing an SSI. Introduction of surgical site drainage seems to be beneficial concern-
ing SSI’s. As a consequence we introduced surgical site drainage in all patients with stoma reversal 
and risk factors as ASA > II, obesity and potential ICU-stay.

ARS Session II 40
40.1
Multi-regional RNA sequencing identifies intra-tumor transcriptomic heterogeneity in a subset of early-
stage hepatocellular carcinoma
A. Craig1, I. Labgaa1, M. E. Ahsen1, A. Stueck1, D. D’Avola1, S. Ward1, M. I. Fiel1, G. Gunasekaran1,  
J. Llovet1,2, S. Thung1, M. Schwartz1, B. Losic1, G. Stolovitzky1, A. Villanueva1 (1New York/USA, 2Barce-
lona/ES)

Objective: Hepatocellular carcinoma (HCC) is known to have histological intra-tumor heterogeneity. Lit-
tle is known about the underlying molecular contributions to this observation, or its potential impact on 
resistance to therapies. This study aims to evaluate intra-tumoral molecular heterogeneity of primary 
HCCs using multi-regional RNA-seq; and to correlate molecular alterations with histological features 
at distinct areas. 
Methods: We analyzed 55 fresh-frozen tissues from 10 patients with BCLC-A HCC treated with surgical 
resection. Multi-regional sampling included 38 HCCs and 16 adjacent non-tumoral tissues (average 
5.4 samples per patient). We performed H&E staining and RNA-seq on all samples. Each sequenced 
section was evaluated for a panel of 11 histological features. Data analyses included clustering (con-
sensus and multidimensional scaling (MDS)), sample ordering via linear graph modeling of expres-
sion, pathogen quantitation, gene set enrichment analysis (GSEA), and nearest template method 
(NTP) for gene signature prediction.
Results: Patients enrolled were mostly males (70%), with an average age of 59, all with single-nodule 
HCC, and a median tumor size of 5.3 cm (range 3-16 cm). Background liver disease was HBV in 50% 
of cases without histological cirrhosis in 80%. MDS and consensus clustering identified heterogeneity 
in 40% (4/10) of patients as defined by at least one sample not clustering with their counterparts. Sam-
ple ordering uncovered dominant tumor heterogeneity evolution paths, including HBV specific ones. 
GSEA revealed differential enrichment (FDR<0.05) of Cancer Hallmark Gene Sets in the 4 heterogene-
ous tumors. Indeed, these 4 tumors showed concordant gene set enrichment (FDR<.05) in all regions 
only 19% of the time compared to 83% in homogenous tumors on average. NTP further confirmed 
heterogeneity in molecular classification predictions in 2/4 heterogeneous tumors (e.g., Proliferation 
class). There were no significant differences in size or regions sequenced between heterogeneous and 

homogenous tumors. Molecular outliers show distinct histological features such as high mitotic rate 
and poorer differentiation.
Conclusion: Transcriptomic intra-tumor heterogeneity is frequent in a subset of surgically resected 
HCC, and it correlates with histological features. Integrative analysis of CNVs, expressed mutations, 
allele specific expression, and gene fusions is ongoing.

40.2
Different expression of programmed death 1 (PD1) and its ligand (PD-L1) in esophageal and gastric 
cancer
L. Schmid1, S. Däster1, S. Eppenberger-Castori1, R. A. Droeser1, H. M. Schaefer1, G. C. Spagnoli1, C. Kettel-
hack1, D. Oertli1, L. Terracciano1, L. Tornillo1, U. von Holzen1,2 (1Basel, 2Goshen/USA)

Objective: Prognosis of gastric and esophageal cancer remains poor. Improvements in gastric and 
esophageal cancer treatments are urgently needed. Programmed cell death 1 receptor (PD1) and 
its ligand 1 (PD-L1) are known to interact with T cells promoting epithelial cancer tolerance. Several 
therapeutic monoclonal antibodies blocking this interaction are reaching the clinical praxis. Therefore, 
it is relevant to investigate the role of these biomarkers in different types of malignancy.
Methods: Four different copies of tissue microarrays (TMA), each including healthy mucosa (n=74) 
and a total of 241 clinically annotated malignancies of the esophagus (n=80) and stomach (n=161) 
were constructed and stained with PD1, PD-L1, and CD8 specific reagents.
Results: Interestingly, only two cancer samples out of the 241 specimens investigated weakly ex-
pressed PD-L1. None of the normal mucosa epithelial cells expressed PD-L1. Stromal PD1 expression 
correlated with infiltration by CD8+ lymphocytes (rho=0.4; P<0.0001). Elevated intraepithelial pres-
ence of CD8+ and/or PD1+ cells in gastric cancer was significantly correlated with longer patients’ 
survival. No correlation could be found in esophageal cancer.
Conclusion: In contrast to other epithelial cancers, PD-L1 expression was virtually absent in the in-
vestigated malignancies of the esophagus and stomach. PD1 expression in the stroma surrounding 
such malignancies correlated with intraepithelial presence of T-cells CD8+ expression, and with better 
prognosis in gastric cancer patients.

40.3
Antihypoxic potentiation of standard therapy for experimental colorectal liver metastasis through Myo-
Inositol Trispyrophosphate (ITPP)
P. Limani1,2, M. Linecker1, C. Tschuor1, S. Georgiopoulou1, P. Kron1, A. Schlegel1, J. H. Jang1, J. M. Lehn3, 
R. Graf1, B. Humar1, P.-A. Clavien1 (1Zürich, 2Männedorf, 3Strasbourg/FR)

Objective: Tumor hypoxia activates hypoxia-inducible factors (Hifs), which induce a range of malignant 
changes including vascular abnormalities. Here we determine whether inhibition of the hypoxic tumor 
response through myo-inositol trispyrophosphate (ITPP), a compound with antihypoxic properties, is 
able to cause prolonged vascular normalization that can be exploited to improve standard of care 
treatment.
Methods: We tested ITPP on two syngeneic orthotopic mouse models of lethal colorectal (CRC) liver 
metastasis. Tumors were monitored by MRI and analyzed for the hypoxic response and their malignant 
potential. A Hif activator and in vitro assays were used to define the working mode of ITPP. Hypoxic 
response and vasculature were re-evaluated four weeks after treatment. Finally, we determined survival 
following ITPP monotherapy, FOLFOX monotherapy, FOLFOX plus Vegf antibody, and FOLFOX plus ITPP, 
both overlapping and sequential.
Results: ITPP reduced tumor load, efficiently inhibited the hypoxic response, and improved survival. 
These effects were lost when mice were pretreated with a Hif activator. Its immediate effects on the 
hypoxic response, including an apparent normalization of tumor vasculature, persisted for at least four 
weeks after treatment cessation. Compared to FOLFOX alone, Vegf antibody combined with FOLFOX 
prolonged survival by <30%, whereas ITPP combined with FOLFOX extended survival by >140%, re-
gardless of whether FOLFOX was given in overlap or after ITPP exposure.
Conclusion: Our findings reveal a truly antihypoxic mechanism for ITPP and demonstrate the capacity 
of this nontoxic compound to potentiate the efficacy of existing anticancer treatment in a way amena-
ble to clinical translation.

40.4
Culture of breast cancer tissue specimens in perfused bioreactors allows personalized assessment of 
therapeutic treatments in complex tumor microenvironments
S. D. Soysal, M. G. Muraro, G. C. Spagnoli, V. Mele, D. Oertli, W. P. Weber, S. Muenst (Basel)

Objective: Interaction between cancer cells and the immune system critically affects development, 
progression and treatment of human malignancies. Two-dimensional in vitro culture systems and in 
vivo animal models are the primary tools used to test cancer cell response to drugs, but are not suited 
for the development of immune-mediated therapies. We present an innovative method to culture breast 
cancer tissue in porous 3D scaffolds by using a perfusion-based bioreactor system that allows the 
maintenance and expansion of tumor microenvironment.
Methods: Freshly excised breast cancer specimens were fragmented and cultured in a 3D “sandwich-
like format” between two layers of porous collagen scaffold under perfusion flow (U-CUP). DMEM/F12, 
supplemented with 10% autologous human serum, was used as a culture medium. We assessed the 
ability of tumor and non-malignant cells to survive and expand into the scaffold, as well as their capac-
ity to recapitulate features of the original breast cancer tissue. The maintenance of immune-infiltrating 
cells allowed testing of immune blockade therapy using anti-PD-L1 and anti-CTLA-4 antibodies alone 
or in combination in triple negative breast cancer.
Results: The U-CUP culture system preserved tissue viability and promoted the expansion of breast 
cancer cells from surgical specimens together with accompanying stromal and immune cells into 
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the porous scaffold. Tumor tissues were viable up to 21 days and recapitulated the initial histology. 
Administration of anti-PDL1 antibody, alone or in combination with anti-CTLA4, was associated with 
increased expression of the immune-activation marker IFNω and decreased expression of the immuno-
suppressive cytokine IL-10. In triple negative breast cancers, viable tumor cells were markedly reduced 
or absent after treatment with anti-PD-L1 and anti-CTLA-4 alone.
Conclusion: Culture of breast cancer tissue in a 3D perfusion-based bioreactor represents a promising 
system for the pre-clinical evaluation of immune-mediated therapies. Preserving malignant, interstitial 
and immunocompetent cells allows direct evaluation of the effects of various treatments on the com-
plex tumor microenvironment. This engineered ex vivo in vitro model could be extended as a platform 
allowing testing of innovative approaches for the treatment of human malignancies.

40.5
Verteporfin inhibits hepatocellular carcinoma growth in vitro and in vivo
J. Gavini, D. Candinas, D. Stroka, V. Banz (Bern)

Objective: Hepatocellular carcinoma (HCC) is one of the most common malignant tumors worldwide. 
Angiogenesis and the Hippo signaling pathway (hpo) play an important role in the development and 
progression of HCC. Verteporfin (VP), a photosensitizer, is able to disrupt the hpo YAP/TEAD transcrip-
tional complex activity. Here we study the effect of VP in vitro and in vivo in HCC without prior light 
activation, focusing particularly on the mode of action of VP.
Methods: VP was able to impair HCC proliferation (HepG2, Hep3B, Huh7) in a time-dose-dependent 
manner, as observed by cell viability and clonogenic assays (p-value < 0.0001). VP significantly down-
regulated the mRNA expression of proliferative/YAP target genes and differentiation genes (p-value 
< 0.001), interfering with cell-cycle progression and enhancing apoptosis (p-value < 0.001), as as-
sessed by q-PCR and flow cytometry. VP treatment reduced the proliferation and the tube formation 
capabilities (p-value < 0.001) of immortalized microvascular endothelial cell (HMEC-1).
Results: Subcutaneous HCC cell line xenografts in Rag2-/-ωc-/- mice showed significantly reduced tu-
mor growth (p-value < 0.001) after fourteen days of VP treatment. There was a marked decrease of 
Ki67 positive cells within the tumor tissue (p-value < 0.0001) and also a statistically significant down-
regulation of proliferative/YAP target genes expression (p-value < 0.0001). VP-treated mice showed a 
significant decrease of CD31+ cells within the tissue (p-value < 0.001) as well as a significant down-
regulation of VEGF-A mRNA levels (p-value < 0.0001). While previous authors suggest the mechanism 
of action of VP as the result of a direct binding of VP to the YAP/TEAD complex, our results show, that 
VP interferes with the autophagic flux, co-localizing into the lysosomes, with VP acting as an early 
stage autophagy inhibitor.
Conclusion: Treatment of HCC remains challenging, especially in patients suffering from advanced 
liver disease. Our results suggest that the antitumor activity of VP in HCC models is due to an inhibition 
of tumor angiogenesis as well as due to a direct effect on tumor cell proliferation and progression. This 
does not occur as previously suggested by direct interaction with the YAP/TEAD complex but by means 
of interfering with the autophagy machinery. Verteporfin may be a promising drug in the treatment of 
otherwise inoperable, advance HCC.

40.6
ALPPS does not promote colorectal tumor growth in a rodent model
P. Kambakamba1, M. Linecker1, C. S. Reiner1, T. D. Nguyen-Kim1, P. Limani1, I. Romic2, J. Figueras3,  
E. Cugat4, H. Petrowsky1, P.-A. Clavien1, M. Lesurtel1 (1Zürich, 2Zagreb/HR, 3Girona/ES, 4Barcelona/ES)

Objective: ALPPS induces an unprecedented liver hypertrophy and enables resection of primarily unre-
sectable liver tumors. However the effect of ALPPS on tumor proliferation remains a concern. The aim 
of this study was to investigate the impact of ALPPS (Associating Liver Partition with Portal vein ligation 
for Staged Hepatectomy) on growth of colorectal metastases in mice.
Methods: The effect of ALPPS and 90% portal vein ligation (PVL) on colorectal liver and lung metasta-
ses was investigated in mice. In vivo tumor progression was assessed by magnetic resonance imag-
ing (MRI), histology and survival experiments. The effect of ALPPS, PVL and control sera on colorectal 
cancer cell-lines (MC38 and CT26) was subsequently tested in vitro. Additionally, to test the laboratory 
findings, the international ALPPS registry enabled to identify patients, in which tumor was left in the 
future liver remnant (FLR) after stage 1. The progression of the tumor growth was assessed in this 
subset of patients.
Results: Two and three weeks after ALPPS stage 1, PVL or sham surgery, similar intrahepatic tumor 
numbers (p=0.56/0.53), sizes (p=0.45/0.98) and growth kinetics (p=0.58/0.68) were observed 
using MRI. Completion of hepatectomy in ALPPS and PVL group resulted in similar findings at both 
time points. Median survival after tumor cell injection was not different between sham surgery and 
completion of ALPPS and PVL (36 days (IQR 32-40) vs. 42 days (IQR 36-48) vs. 39 days (IQR 35-
42), p=0.237). Pulmonary metastases progression and in vitro cell proliferation were similar among 
groups. Observations in humans failed to identify accelerated tumor growth in the FLR within the re-
generative phase after stage 1.
Conclusion: Contrarily to some beliefs, the ALPPS procedure seems not to influence colorectal tumor 
growth.

40.7
Combining telomerase inhibitors with sorafenib as a treatment strategy in advanced hepatocellular 
carcinoma
E. Uldry, S. Faes, T. Santoro, A. Planche, N. Demartines, O. Dormond (Lausanne)

Objective: Despite the development of new therapies, such as the tyrosine kinase inhibitor sorafenib, 
no curative treatment exists for patients with advanced hepatocellular carcinoma (HCC). Thus, the de-
velopment of new therapeutic strategies is necessary to improve the outcome of these patients. Here, 

we tested the anti-cancer efficacy of sorafenib in combination with telomerase inhibitors, an enzyme 
whose activity is detected in up to 60% of HCC.
Methods: Human hepatocellular carcinoma cell lines (HepG2, Huh-7, and PLC-PRF 5) were treated 
with sorafenib in combination with telomerase inhibitors (BIBR-2, Costunolide and MST 312). In vitro, 
cell proliferation was determined using an MTS proliferation assay and a BrdU incorporation assay, cell 
cycle analysis was determined by flow cytometry and cell death by apoptosis assay. In vivo, the growth 
of human HCC xenografts was monitored in nude mice either left untreated or treated with sorafenib, 
costunolide, or sorafenib in combination with costunolide.
Results: Treatment of HCC cell lines with sorafenib resulted in a significant reduction of cell proliferation 
and increase of cell death. This effect was more effective when sorafenib was combined to a telom-
erase inhibitor (BIBR-2, costunolide and MST 312). Cells growth was reduced in MTS assay by 42.1%, 
48% and 79% for HepG2C3a, HUH-7 and PLC-PRF5 respectively (p<0.05) and proliferation in BrdU 
incorporation assay by 42%, 44% and 47% respectively (p<0.05). In cell cycle analysis, combined 
therapy resulted in a more prominent sub-G1 population compared to sorafenib alone (88% vs 38%, 
p<0.05). Similarly, in vivo, combining sorafenib with a telomerase inhibitor (costunolide) provided a 
significantly stronger anti-cancer effect than either inhibitor alone (49.4% growth reduction, p<0.05). 
Of note no treatment toxicity was detected in mice receiving sorafenib and costunolide.
Conclusion: These findings demonstrate that combining telomere inhibitors with sorafenib displays 
greater anti-cancer benefit than sorafenib alone and thus provides a novel treatment strategy in HCC.

40.8
Targeting the hypoxic tumor compartment improves anti-cancer efficacy of mTOR inhibitors
S. Faes, A. Planche, E. Uldry, T. Santoro, C. Pythoud, J.-C. Stehle, J. Horlbeck, I. Letovanec, N. Riggi,  
N. Demartines, O. Dormond (Lausanne)

Objective: Inhibition of the mechanistic target of rapamycin complex 1 (mTORC1) by chemical inhibi-
tors, like rapamycin, has demonstrated anti-cancer activity in preclinical and clinical trials. However, 
this efficacy is limited and tumors eventually relapse through resistance formation. Identification of 
resistances is important in order to improve efficacy of targeted therapies. In this study, influence of 
tumor hypoxia on the anti-cancer efficacy of mTOR inhibitors was investigated.
Methods: Samples of human tumor xenografts and mouse tumor allografts were assessed for 
mTORC1 activity and hypoxia using pS6 and pimonidazole staining respectively. Cancer cell prolif-
eration was evaluated using PCNA staining. Inhibition of carbonic anhydrase IX (CAIX), a mediator of 
the hypoxia-induced response in cancer cells, in combination with mTOR inhibitors was tested in two 
different mouse models of cancer.
Results: Activity of mTORC1 was restricted to the non-hypoxic tumor compartment. Consequently, 
whereas rapamycin reduced cancer cell proliferation in non-hypoxic regions (13% proliferation inhibi-
tion, p<0.0001), it had no effect in hypoxic areas (0% proliferation inhibition, p=0.878), suggesting that 
cancer cells proliferate independently of mTORC1 under hypoxia. Targeting the hypoxic tumor compart-
ment by ablation of carbonic anhydrase IX (CAIX) using short hairpin RNA or by chemical inhibition of 
CAIX with acetazolamide potentiated the anti-cancer activity of rapamycin (65% growth inhibition with 
rapamycin alone / 94% growth inhibition with rapamycin combined with acetazolamide, p=0.0001).
Conclusion: These findings emphasize that the hypoxic tumor compartment resists anti-cancer effi-
cacy of rapalogs. They further provide a rationale to combine treatments that target the hypoxic tumor 
compartment, like the inhibition of CAIX, to potentiate the efficacy of mTOR inhibitors.

40.9
Methods for isolation and purification of murine liver sinusoidal endothelial cells: A systematic review
J. Meyer, C. Gonelle-Gispert, P. Morel, L. Bühler (Genève)

Objective: In order to study biological functions of liver sinusoidal endothelial cells (LSEC) and to iden-
tify the interplay between LSEC and other blood or liver cells, techniques allowing the isolation and 
purification of LSEC have been developed over the last decades. The objective of the present review 
was to summarize and to compare methods for isolation of murine LSEC.
Methods: The MEDLINE database was searched for all original articles describing LSEC isolation from 
rat and mouse livers. Out of the 489 publications identified, 23 reported the main steps and outcomes 
of the procedure and were included.
Results: Livers were described to be perfused through the portal vein in 91.67% of the studies, prepared 
using systemic anticoagulation in 23.53% and pre-perfusion with buffer in 58.82%. Liver digestion 
was performed using Collagenase perfusion and/or incubation in 95.65%. Parenchymal cells were 
discarded by differential centrifugation in 13.04%, by Pronase digestion in 13.04%, and by differential 
centrifugation coupled to gradient centrifugation in 60.87%. LSEC were purified by magnetic sorting in 
25.00%, by selective adherence in 29.17% and by centrifugal elutriation in 33.33%. Centrifugal elutria-
tion procured high yields of pure LSEC but its use remained limited by the high technical requirements. 
More accessible techniques, such as selective adherence and magnetic sorting, showed limitations 
regarding purity and cell yield, respectively.
Conclusion: Magnetic sorting constitutes a promising and accessible technique for pure LSEC isola-
tion. However, the controversies regarding some of the phenotypic markers used for LSEC should raise 
some caution about their use for both magnetic sorting and purity assessment.
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41.1
Anatomic, morphologic and immunohistochemical characterization of adenocarcinomas aising 
around or within the gastro-esophageal junction
R. Langer, B. Dislich, D. Kroell, S. Erdem, L. Noser, L. Guldener, C. Seiler (Bern)

Objective: Classification of Adenocarcinomas (AC) that arise around or within the gastroesophageal 
junction (GEJ) may be crucial for clinical decision making but is hampered by major morphologic and 
phenotypic overlaps between these tumors. We aimed to identify morphologic, histologic and immu-
nophenotypical parameters that may be helpful for accurate classification of these tumors.
Methods: Reports and histological slides of esophagectomy specimens of 117 primary resected AC 
of one single center were reviewed regarding the anatomical site of the tumor, with corresponding 
classification according to Siewert and the WHO, and histology. Immunohistochemical stainings (IHC) 
for CDX2, CK7, CK20, MUC2, MUC5AC and MUC6 were applied on a next generation tissue microarray 
of these cases.
Results: Sixty eight cases were AEG type I and 47 cases AEG type II according to Siewert. Out of the 
AEG I tumors, 26 are classified as GEJ AC according to the WHO, leaving 42 esophageal AC (EAC) us-
ing this system. Regardless of the classification system, esophageal tumors showed less aggressive 
behavior with lower rates of lymph node metastases, lymphatic, venous and perineural invasion, better 
histological differentiation (p<0.05 each) and were far more frequently associated with pre-neoplastic 
Barrett’s mucosa (p<0.001). By histology, the tumors displayed intestinal morphology in the majority 
of cases for both types. IHC showed non-conclusive patterns with higher percentage of both CDX2+ (in-
testinal phenotype) but also MUC5A+ and MUC6+ (gastric phenotype) cases in EAC. Earlier TNM stage 
(p<0.01), EAC according to the WHO classification (trend; p=0.01), presence of Barrett’s mucosa, 
CDX2 expression and MUC6 expression (p<0.05 each) were associated with better survival. Using the 
Siewert classification, similar results were observed, but this was only partially statistically significant.
Conclusion: Presence of Barrett’s mucosa is a strong parameter that helps to differentiate EAC/AEG 
I from GEJ/AEG II. Histology and IHC failed to readily distinguish between these two types, but may 
be helpful for estimation of prognosis. Careful interdisciplinary approach is needed for gaining the 
highest accuracy for determination of the exact localization of AC arising within and around the gastro-
esophageal junction.

41.2
Total laparoskopische Gastrektomie mit D2-Lymphadenektomie und Rekonstruktion nach Roux-Y mit 
intrakorporaler Stapleranastomose
H. Schmidt, M. Bueter, D. Vetter, C. Gutschow (Zürich)

Objective: Die total laparoskopische Gastrektomie gehört zu den chirurgisch anspruchsvollsten Ein-
griffen am oberen Gastrointestinaltrakt. Das Verfahren wird in Europa nur an wenigen spezialisierten 
Zentren angeboten.
Methods: Wir zeigen den Fall eines 42-jährigen Mannes mit einem multifokalen Frühkarzinom des Ma-
genantrums und -corpus, der an unserer Klinik minimal-invasiv operiert wurde. Anamnestisch erwähn-
enswert sind eine HIV-Infektion, ein Status nach Radiochemotherapie des Magens bei Lymphom sowie 
ein Status nach Chemotherapie bei Kaposi-Sarkom, jeweils ohne Rezidivnachweis.
Results: Im Video wird die Technik der total laparoskopischen Gastrektomie mit radikaler D2- Lym-
phadenektomie und Roux-Y Rekonstruktion mittels intrakorporaler End-zu-Seit-Ösophagojejunostomie 
in zirkulärer Staplertechnik gezeigt.
Conclusion: Der oben beschriebene Eingriff ist in der demonstrierten Technik beim Frühkarzinom des 
Magens onkologisch adäquat durchführbar. Langzeitergebnisse liegen zu diesem Verfahren allerd-
ings bisher nicht vor.

41.3
Robotic-assisted duodenectomy for a large duodenal-D2 mass
P. Sun, M. E. Hagen, C. Toso, P. Morel (Genève)

Objective: Surgical approach of duodenal pathology poses a challenge particularly when it is the only 
option once endoscopic approach is unfeasible due to its size or location within the duodenum. Often 
an open duodenopancreatectomy is required to resect a sizeable mass involving the duodenum-D2. 
Whilst conventional laparoscopy is designed to minimize tissue manipulation, it is robotic surgery that 
prevails with 3D image and intuitive wrist instruments facilitating advanced minimally invasive proce-
dures for surgeons and hastens recovery for patients. Here we describe a first case of robotic-assisted 
duodenectomy for a large duodenal-D2 mass at our centre.
Methods: A 51-year-old investigated for epigastric pain persisting over months underwent an oesogas-
troduodenoscopy which revealed a 6x3cm mass in the duodenum-D2. There was no invasion to the 
mucosal layers nor the pancreatic or bile duct. A biopsy identified a tubulovillous adenoma with low 
grade dysplasia. Liver function tests were normal as were the tumour markers. A CT scan confirmed 
a sizeable mass in the duodenum-D2 suggestive of a villous tumour or lymphoma. Due to the size of 
the duodenal mass, an endoscopic resection was unfeasible; thus a robotic technique using the da 
Vinci Xi Surgical System was proposed in the first instance to delineate the mass, when necessary to 
proceed to open duodenopancreatonectomy if an intraoperative biopsy was proven to be malignant.
Results: Following the insertion of 4 robotic and 2 laparoscopic trocarts, the robot mobilised the right 
colon to expose the duodenum and proceeded to the Kocher manoeuvre. An incision in duodenum-D2 
revealed a voluminous lesion which was resected and removed via the umbilical port. An intraopera-
tive biopsy diagnosed a benign mass with clear margins. The duodenum was closed under tension 

free with single interrupted points. Operative time was 5hours with minimal blood loss. Postoperatively, 
the patient restarted alimentation on Day2 and was discharged with no complication on Day8.
Conclusion: Robotic-assisted duodenectomy was safe and feasible. Technical specifications from the 
robot facilitated stable retraction, enhanced exposure and visualization, which enabled precise dis-
section and suturing. Owing to a strategy to first delineate the duodenal mass via minimally invasive 
surgery, an open duodenopancreatectomy was evaded thus allowing fast recovery and short hospital 
stay.

41.4
Does complex surgery of the upper gastrointestinal tract in the elderly need subsidising? A financial 
analysis of the highly specialized medicine in the Swiss DRG system
S. O. Moeller1, S. A. Müller2, C. Lüthi1, B. M. Schmied1, T. Steffen1 (1St.Gallen, 2Bern)

Objective: The treatment of elderly patients is becoming a medical global challenge since life expectan-
cy is steadily increasing. By the year 2050 it is estimated more than 400 million people of the world´s 
population will be beyond the age of 80. Those demographic changes have resulted in a rising de-
mand for complex surgical treatments in elderly patients which are more cost-intensive. In times of 
decreasing budgets in health care and the introduction of DRGs (diagnosis related groups) in several 
countries there has been an ongoing controversy regarding the cost coverage of highly specialized 
medical treatments in elderly patients even though the topic is highly sensitive.
Methods: The prospectively maintained Highly Specialized Medicine (HSM)-database was searched 
over a period of 3 years until 2014 for patients over 80 and over 75 years with complex surgery of the 
upper gastrointestinal tract and morbidity, mortality and LOS were observed. The expenses, revenue 
and the Case Mix Index (CMI) for the 91 patients were collected from the hospital´s financial depart-
ment. The return was calculated for patients over 80, transformed and compared with patients 75-79 
years of age and the literature.
Results: Both groups had an average CMI of 5 which means comorbidities and complications were 
comparable. The average costs for the treatment of an HSM-patient over 80 and over 75 years of age 
were 48886 with maximum costs of 263241 Euro and 51338 with maximum costs of 167200 Euro re-
spectively which is by one fifth higher than reported for an unselected patient collective. Complications 
Clavien-Dindo grade III or higher accounted for higher costs of up to an average of 86969 Euro in the 
group over 75 years. The average return for patients over 80 years was 3093 Euro and was therefore 
cost-effective in contrast to a deficit in the German health system. Though it has to be acknowledged 
that the positive balance is notably made, due to the profit realized from privately insured patients.
Conclusion: Complex surgery of the upper gastrointestinal tract in the very elderly patients is safe but 
associated with higher cost. Those operations can be performed without a financial loss in the DRG 
system in Switzerland though private fund the general insured patients. Future adjustments to the sys-
tem might have to be made to make non-privately insured cases more sustainable.

41.5
Changing to nonoperative treatment of esophageal perforations: More than a decade of experience
Y. Borbély, R. Inglin, D. Candinas, C. Seiler (Bern)

Objective: Despite advances in intensive care, surgical technique and medical management, esopha-
geal perforation (EP) remains a life-threatening disease with reported mortality rates up to 30%. The 
role of conservative treatment modalities remains controversial, surgical repair or even resection is 
considered as gold standard. Over the years, we expanded our criteria for nonoperative treatment 
(NONOP) of EP to a first-line NONOP treatment in every patient with a secondary surgical approach 
only if necessary or in the context of concomitant other procedures covering the esophagus.
Methods: Patients with EP treated between 01/2003 and 12/2015 were reviewed. EP was diagnosed 
by extravasating contrast agent, visible viscera in upper endoscopy or food particles in pleural drain-
age. Nonoperative treatment consisted of endoscopic placement of tubes into esophagus, stomach 
and through the EP (if >1cm), antibiotic treatment and hyperalimentation.
Results: Of 86 patients, 54 were male (63%). Median age was 70.1 years (range 21-92.9). Etiology 
was spontaneous in 31 patients (36%), iatrogenic in 34 (40%), ingestion of foreign body or acid in 13 
(15%), cancer in 4 and traumatic in 4 (5% each). EP was localized in the upper third in 13 patients 
(15%), in the middle in 15 (17%) and distal in 58 (67%). Median rupture-treatment delay was 2 days 
(0-28). 25 patients (29%) presented with sepsis, 13 (15%) with severe sepsis and 15 (17%) with 
septic shock. 65 patients (76%) underwent nonoperative treatment. Of 21 patients (24%) treated op-
eratively, 5 underwent resection, 11 primary repair and 5 drainage of abscesses. Overall mortality was 
6 patients (10.7%). Esophageal healing was achieved in 84 patients (98%). Median length of stay was 
18 days (range 5-175), median stay in ICU 1d (0-30).
Conclusion: Primary NONOP treatment in all patients with EP leads to a good outcome despite the 
high-risk characteristic of this population. NONOP treatment is justified even in unstable patients with 
septic shock. However, the surgeon must remain the leader of the interdisciplinary treatment team.

41.6
Use of knotless barbed suture closure V-Loc™ for peptic ulcer perforation – a simplified laparoscopic 
approach
M. K. Peter, F. Pugin, B. Egger (Fribourg)

Objective: A perforated peptic ulcer (PPU) is still the most common indication for gastric emergency 
surgery with mortality rates up to 30%. Laparoscopic ulcer repair is a safe and feasible procedure, 
especially in cases of a short duration of ulcer perforation. The advantages of the laparoscopic ap-
proach in PPU are well-established, however laparoscopic intracorporeal suturing is demanding. We 
describe in this study a simplified laparoscopic approach to treat perforated gastroduodenal ulcer with 
a barbed suture closure (V-Loc™).
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Methods: We performed a retrospective single center study at our institution of all patients undergoing 
emergency laparoscopic ulcer suture with a clinical diagnosis of PPU over more than 5 years (April 
2009 to August 2014). Ulcer-closure was performed either by a knotless V-Loc™ absorbable suture or 
by a conventional closure with PDS sutures. As a standard procedure all patients underwent an exten-
sive peritoneal lavage with at least 20 liters of saline and an omental patch on the suture. Additionally, 
all had broad spectrum antibiotics (Tazobac®) for ten days. The aim of this study was to analyze the 
primary outcome measures including operative time (OT), length of hospital stay (LOS) and mortality.
Results: A total of 21 patients (13 males, 8 females) were laparoscopically operated for PPU of which 
10 had a knotless barbed suture closure and 11 had a standard closure with PDS 3-0 sutures. The two 
groups were comparable in age, site and size of perforations and ASA classification. The mean opera-
tive time was 118min (SD: 52.3). Patients in the V-Loc™ group had a significantly shorter OT when 
compared to patients with a standard closure (99 vs. 135 min respectively, p=0.065). No conversion 
to open surgery was necessary and no surgical site infection was noted. The median LOS was 11 days 
with no significant difference when comparing the groups (10 vs. 12 days, p=0.31). One patient in the 
V-Loc™ group died 14 days after surgery due to acute renal and respiratory failure without signs of an 
ongoing peritonitis.
Conclusion: The simplified laparoscopic approach of PPU with a barbed suture closure is feasible, safe 
and less time consuming when compared to the standard closure. We presume that the use of the V-
Loc™ facilitates the ulcer closure in cases of emergency laparoscopic surgery.

41.7
Gastrointestinal Quality of Life Index (GIQLI) after laparoscopic Toupet fundoplication. Long term 
follow-up
S. Taha-Mehlitz, C. Babst, M.-O. Guenin, B. Kern, M. von Flüe (Basel)

Objective: Besides lifestyle modification, pharmacological management is the standard initial therapy 
for GERD, including proton pump inhibitor. So the number of anti-reflux surgery is decreasing. If fun-
doplication is needed, there is still an ongoing discussion which technique (Toupet versus Nissen) 
shows better results. Toupet is the treatment of choice in terms of a low dysphagia rate postoperatively. 
Even though the recurrence rate is mentioned to be higher. In this study we compared our data (lapa-
roscopic Toupet Fundoplication) versus literature, in terms of quality of life, dysphagia and recurrence 
rate.
Methods: We assessed the quality of life of all patients treated by laparoscopic Toupet technique be-
tween 2003-2014. Data was evaluated for preoperative symptoms, symptoms at time of the last follow 
up, demographics and morbidity. The Gastrointestinal Quality of Life Index (GIQLI) was determined by 
standardized questionnaire.
Results: Out of the 139 patients (94 female and 45 men), who underwent laparoscopic Toupet fun-
doplication, 85.6% (119 patients) returned the questionnaire. The average age was 63.5 years (21-
87), BMI 28.35 (18.3-40.7), ASA 2.18 (1-3) and mean duration of postoperative hospital stay 7.31 days 
(3-34). Mean follow-up time was 50 months (5-135). In terms of preoperative symptoms heartburn 
was mentioned most (79.4%) followed by regurgitation (61.9%). At time of last follow up 67% quoted 
that heartburn resolved and in terms of regurgitation there was an improvement of 71.8%. 16% of the 
patients had complications. One person suffered from heavy dysphagia and needed regularly dila-
tions. Mortality was 0% and the recurrence rate was 8.4%.
Conclusion: The GIQLI score in the study group is well comparable to the score of a healthy population 
(120.8 points). In our data collection the laparoscopic Toupet Fundoplication goes along with a good 
quality of life. Compared to the literature there is a low heavy dysphagia rate (0.8%) and an assimilable 
recurrence rate (8.4%)

 

 

41.8
Laparoscopic approach for median arcuate ligament resection (Dunbar syndrome)
S. Sgardello, I. Vescio, C. Bianco, A. Abdelghany, R. Codecà, S. Schlunke (Lugano)

Objective: Median arcuate ligament syndrome (MALS) or Dunbar syndrome is defined as abdominal 
pain attributed to celiac artery compression by the median arcuate ligament. By means of a literature 
review, a presentation and an explanatory video sequence of the surgical technique we present our 
personal experience of 17 cases of MALS treated with laparoscopic section of the median arcuate 
ligament. The procedures took place between 2003 and 2015.
Methods: 17 patients were diagnosed with MALS. Diagnosis is one of exclusion and was made on the 
basis of postural and/or postprandial abdominal pain assessed using the short form Brief Pain Inven-
tory (BPI), peak systolic velocity (PSV) of visceral arteries measured with duplex ultra sound (DUS), CT 
angiography and as of 2012, fecal calprotectin levels (FCL). Follow up was scheduled at 1, 3, 6 and 12 
months post operatively. All patients were re-assessed using the BPI and underwent PSV control using 
DUS. FCL was measured in 9 patients.
Results: 11 out of 17 patients (64.7%) described a reduction in both the severity of pain and the impact 
it had on daily functions while 6 out of 7 (35.3%) patients still had painful episodes with a moderate im-
pact on daily functions. All 17 patients had decreased PSV and all patients in whom we measured FCL 
showed a normalisation of this parameter. 1 case was converted to an open laparotomic approach 
because of hemorrhaging and 1 case needed an early laparotomic reintervention because of relapse 
in the symptomatology and extensive scar tissue formation. 4 patients needed a supplementary endo-
vascular procedure to achieve full dilation of the celiac trunk.
Conclusion: Median arcuate ligament syndrome is a rare entity. Results are often difficult to assess 
because of the subjective nature of pain. Nonetheless, our results suggest that the benefits outweigh 
the risks of the procedure, which in our hands showed to be moderate. FCL seems a good marker 
to objectively assess the results of surgical liberation of celiac trunk from median arcuate ligament.

41.9
Laparoscopic treatment of median arcuate ligament syndrome
A. Scheiwiller, M. Gass, R. Seelos (Luzern)

Objective: The median arcuate ligament syndrome (MALS) is a rare disorder characterized by post-
prandial abdominal pain, weight loss and mostly dynamic celiac stenosis. It is a diagnosis of exclu-
sion, as more common diseases of the foregut have to be excluded. Many of the patients present with 
longterm history of abdominal pain and gastrointestinal work-up found to be negative. We are con-
vinced MALS is a neurogenic disease and not related to vascular occlusion. Therefore endovascular 
stenting of younger patients is inadequate. Laparoscopic release of the median arcuate ligament is the 
method of choice. In carefully selected patients this intervention is safe and effective.
Methods: We present our technique of laparoscopic treatment of median arcuate ligament syndrome 
by means oft two young female patients with typical history, clinical presentation and imaging. Patients 
are operated in supine split leg position with 30° reversed Trendelenburg. The left liver is retracted with 
a bar. After opening of the lesser sac the right crus and the esophagus are identified. The stomach is 
retracted to the left and the origin of the left gastric artery is identified and exposed. Gently the surround-
ing tissue on the ventral side oft he celiac trunc is devieded using the hook with monopolar diathermy 
and harmonic scalpell. Division of fibrous tissue indicates the arcuate ligament. The preparation has to 
be continued until the celiac trunc and the aorta are completly freed.
Results: The postoperative course is without complication. Patients can be discharged from hospital 
on po day 3 and 4.
Conclusion: The laparoscopic treatment of median arcuate ligament syndrome is feasable and safe. 
Careful patient selection and a profound laparoscopic operation technique are cucial to obtain optimal 
results.
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40.1
Current practice of in-hospital management of acute colonic diverticulitis in Switzerland
S. Faes, A. Cuerel, N. Demartines, D. Hahnloser (Lausanne)

Objective: Acute colonic diverticulitis is a major cause for hospital stay in Switzerland. Treatment of 
diverticulitis has changed over the past years. New treatment policies lower the need for acute and 
elective surgery, and resections are performed less invasive, aiming to preserve continuity. Interna-
tional guidelines reveal a low consensus on management. The aim of this snapshot research was to 
evaluate the current practice of in-hospital management of acute colonic diverticulitis in Switzerland.
Methods: In-hospital management of colonic diverticulitis in Swiss surgical departments was pro-
spectively assessed using a questionnaire approved by the ethical committee. This overview analysis 
displays the current practice of in-hospital management of acute colonic diverticulitis in Switzerland.
Results: Over a time period of 3 months, 75 participating hospitals treated 1’015 patients, among 
them 801 were hospitalized for acute colonic diverticulitis and 214 for elective resection of diverticular 
disease. 519/801 (64.8%) patients were diagnosed with uncomplicated diverticulitis using CT scan in 
94.8%, sonography in 15.7% and X-ray in 11.9%. Management was conservative in 99.8% with intra-
venous antibiotics in 98.3% and a failure rate of 1.5%. Patients with complicated diverticulitis (35.2%) 
were managed conservatively (67.4%), by percutaneous drainage (6.7%) or immediate surgery 
(25.9%). Failure of non-operative therapy was 16.3%. Primary anastomosis was achieved in 49.5% 
(14.0% with protective loop ileostomy). Patients with complicated diverticulitis received Hartmann’s 
procedure in 39.3%. Laparoscopic surgery was performed in 42.7% with a conversion rate of 34.1%. 
29.5% operations were performed by surgeons in training.
Conclusion: Conservative management of uncomplicated diverticulitis is very successful, challenging 
the need for hospital admission in uncomplicated diverticulitis. Hartmann’s procedure rate in emer-
gency surgery for complicated diverticulitis remains high.

46.2
Lack of consensus of in-hospital management of acute colonic diverticulitis in Switzerland
S. Faes, A. Cuerel, N. Demartines, D. Hahnloser (Lausanne)

Objective: Treatment and management of acute colonic diverticulitis has changed over the past years. 
International guidelines reveal a low consensus of management. Swiss national guidelines are miss-
ing. The aim of this subanalysis of the Swiss snapshot diverticulitis study was to evaluate the influence 
of hospital size and Swiss language region on the management of acute colonic diverticulitis and 
assess the degree of national consensus.
Methods: In-hospital management of colonic diverticulitis in Swiss surgical departments was prospec-
tively assessed over 3 months using a questionnaire approved by the ethical committee. The present 
subanalysis explored the national way of treatment with respect to hospital size (hospital category ac-
cording to the Swiss Medical Association FMH: U, A, B3, B2, B1, private hospitals) and Swiss national 
language (German, French, Italian).
Results: Patient demographics were similar all over Switzerland. There was no consensus for the use 
of diagnostic modalities (CT scans, sonography, X-ray) among hospitals of different categories and 
language regions. CT scans were most frequently performed in hospitals of category U and private 
hospitals (100%) and in the French part of Switzerland (100%), whereas 82.5% of patients in B1 hos-
pitals and 93.2% of patients in the German part received CT scans (category: p=0.0008, language: 
p=0.003). Sonographies were most frequent in B1 hospitals (65.0% versus 3.0% in U; p<0.0001) and 
the German part (18.4% versus 6.8% in the French part; p=0.002) and X-rays in B2 hospitals (16.9% 
vs 4.9% in U; p=0.004) and the Italian part (22.8% vs 9.9% in the French region; p=0.006). The use of 
antibiotic regimens differed significantly between hospital categories (94.7% in A vs 100% in all other 
categories; p=0.007). Hartmann rate was significantly different between hospitals, ranging from 0% 
in B1 and private hospitals to 71.4% in University hospitals (p=0.001) and from 33.3% in the French 
region to 50.0% in the Italian region (p=0.008).
Conclusion: Management of acute colonic diverticulitis in Switzerland varies significantly between dif-
ferent hospital categories and language areas. A nationwide guideline is warranted in order to uniform 
our treatment approaches.
 

46.3
Large application of broad-spectrum antibiotics for uncomplicated colonic diverticulitis in Switzerland
S. Faes, A. Cuerel, N. Demartines, D. Hahnloser (Lausanne)

Objective: Emergence of antibiotic resistances is an important challenge. Resistances are primarily 
due to excessive and often unnecessary use of antibiotics and application of broad-spectrum regi-
mens. Current recommendations underline the importance of a restricted use and de-escalation of 
antibiotics. Of note, the use of antibiotics in uncomplicated diverticulitis is of little evidence. But are we 
acting accordingly?
Methods: In-hospital management of colonic diverticulitis in Swiss surgical departments was prospec-
tively assessed over 3 months using a questionnaire approved by the ethical committee. This suba-
nalysis viewed the use of antibiotics for uncomplicated diverticulitis.
Results: Of 679 patients treated conservatively for uncomplicated diverticulitis, 98.2% received antibi-
otic regimens. Of note, 569/679 patients (83.8%) had intravenous followed by oral regimens, 69/679 
patients (10.2%) had intravenous antibiotics alone and 29/679 (4.3%) received only oral antibiotics. 
Intravenous antibiotics were administered for a mean time of 4.8 days (SD 2.8) and oral antibiotics for 
a mean time of 8.3 days (SD 3.2). Most frequently used intravenous antibiotics were 3rd generation 

Cephalosporins (187/638, 29.3%) combined with Metronidazole in 88.8%. Amoxicillin/Clavulanic 
acid was administered intravenously in 179/638 patients (28.1%) with a high rate of escalation to 
broad-spectrum antibiotics (11.2%) for clinical deterioration but not sensitivity testing. Broad-spectrum 
antibiotic regimens were initially started in 181/638 patients (28.4%) (144 Tazobactam, 23 Ertapen-
em, 8 Imipenem, 6 Meropenem). Oral regimens most frequently included Ciprofloxacin/Metronidazole 
(335/598, 56.0%) or Amoxicillin/Clavulanic acid (231/598, 38.6%).
Conclusion: Most patients hospitalized for uncomplicated diverticulitis receive intravenous antibiotics 
with a high rate of broad-spectrum antibiotics. There is an urgent need to reconsider our practice in 
order to decrease the emergence of antibiotic resistances.

46.4
Microperfusion patterns during colorectal resection: Baseline microperfusion as a risk factor for de-
veloping anastomotic leaks?
H. Hoffmann, T. Delko, C. Nebiker, M. Kraljevic, J. Schäfer, C. Kettelhack (Basel)

Objective: Ischemia at the anastomotic site is one of the most important risk factors for anastomotic 
leakage (AL). Intraoperative visual assessment of intestinal microperfusion has been found to be inef-
ficient to predict AL, highlighting the need for objective intraoperative assessment. Furthermore, AL may 
already be determined during operation considering that impaired intraoperative microperfusion of the 
colon is unlikely to improve within POD5.
Methods: Patients undergoing elective colorectal resection were prospectively recruited. Intraopera-
tive microperfusion assessment was conducted using a Visible Light Spectroscope (VLS) measuring 
oxygen saturation in the capillary vessels of the colon serosa (StO2 in%). Following measuring points 
were defined: Reference measurements at the caecum (M1) and proximal to planned resection (M2) 
before any bowel manipulation, considered as “baseline” microperfusion. After mobilization and ves-
sel dissection: proximal (M3) and distal (M4) to the planned bowel resection margins. After removal 
of the bowel and performing the anastomosis: proximal (M5) and distal (M6) to the anastomosis.
Results: 61 patients were included. The following median serosal colon StO2 in% (IQR) were observed: 
M1: 64% (56; 69), M2: 66% (60; 71), M3: 71% (63; 76), M4: 68% (63; 78), M5: 72% (67; 77), M6: 71% 
(65; 77). The figures shows box-plots of microperfusion patterns comparing patients without (figure 
1) and with (figure 2) developing an AL within 30 days postoperatively.
Conclusion: Intraoperative microperfusion patterns during colorectal resection measuring colonic 
serosal StO2 using VLS shows individual variability with values outside the normal serosal microp-
erfusion levels (65-77% StO2). Compared to the initial “baseline” reference measurements (M1, 
M2) we observed an increase in median StO2 levels after mobilization (M3, M4) and anastomosis 
(M5, M6) during operation. All 5 patients with AL had abnormal serosal microperfusion levels (StO2  
65-77%) during “baseline” measurement (M1), surprisingly their microperfusion at the anastomosis 
(M5, M6) was almost normal. Therefore, impaired baseline microperfusion may have a stronger im-
pact on developing AL, compared to microperfusion in the anastomosis. However, more patients need 
to be included in the study gaining more conclusive data to assess the association between individual 
microperfusion patterns and outcome (AL).

 

Figure 1: Box-plot diagram of microperfusion patterns of patients without AL (n=61), grey area represents normal 
microperfusion levels.  

 

Figure 2: Box-plot diagram of microperfusion patterns of patients with AL (n=5), grey area represents normal 
microperfusion levels.  

 

Figure 3: measurement points 
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Figure 1. Box-plot diagram of microperfusion patterns of patients without AL 
(n=61), grey area represents normal microperfusion levels.

 

Figure 1: Box-plot diagram of microperfusion patterns of patients without AL (n=61), grey area represents normal 
microperfusion levels.  

 

Figure 2: Box-plot diagram of microperfusion patterns of patients with AL (n=5), grey area represents normal 
microperfusion levels.  
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Figure 2. Box-plot diagram of microperfusion patterns of patients with AL (n=5), 
grey area represents normal microperfusion level



swiss knife 2016; 13: special edition  35

 

Figure 1: Box-plot diagram of microperfusion patterns of patients without AL (n=61), grey area represents normal 
microperfusion levels.  

 

Figure 2: Box-plot diagram of microperfusion patterns of patients with AL (n=5), grey area represents normal 
microperfusion levels.  
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Figure 3. measurement points

46.5
Enhanced recovery after surgery – can we rely on the key factors or do we need the ensemble?
J. Jurt1, J. Slieker1, P. Frauche1, V. Addor1, J. Sola2, N. Demartines1, M. Hübner1 (1Lausanne, 2Neuchâtel)

Objective: The success of Enhanced recovery (ERAS) pathways depends on the actual application of 
the intended protocol (compliance). Implementation of the full protocol with over 20 individual items 
remains challenging. In order to potentially streamline the pathway, it is indispensable to know the 
impact of individual items and the entire protocol on clinical outcomes.
Methods: Retrospective analysis including all consecutive colorectal ERAS patients since implementa-
tion (May 2011) until February 2014; demographics, compliance and outcomes were retrieved from 
a prospectively maintained database. Primary outcome was the impact of individual item and of the 
entire protocol on complications (overall and major) and length of hospital stay. Statistical analysis 
included logistic multivariate regression and adjustment of confounding factors.
Results: There were 328 patients with complete data sets analysed. A minimal invasive approach (Odd 
Ratio (OR) 0.62; Confidence Interval (CI) 0.4-0.9) was significantly associated with less overall com-
plications. In contrast, the use of prophylactic nasogastric tubes (OR 3.18; CI 1.4-7.4), prophylactic ab-
dominal and pelvic drains (OR 1.96; 1.2-3.2) and intraoperative thoracic epidural analgesia (OR 1.76; 
CI 1.3-2.4) were associated with more overall complications. Minimal invasive approach was further 
associated with reduced hospital stay (OR 0.5; CI 0.4-0.7) and less major complications (OR 0.58; CI 
0.4-0.8). Higher adherence to the ERAS protocol was associated with significantly less complications 
and shorter hospital stay.
Conclusion: Minimal invasive surgery was the single most important positive component of ERAS path-
ways while nasogastric tubes, drains and epidurals should be avoided. Overall, increasing compliance 
with the protocol was associated with better outcomes and should be the goal.

46.6
Two year experience in enhanced recovery after surgery pathway for colorectal surgery
C. Künzli, M. Adamina, S. Lacher, M. Misirlic, S. Breitenstein (Winterthur)

Objective: Implementation of enhanced recovery after surgery (ERAS) pathway for colorectal surgery 
is associated with a reduction in morbidity and length of hospital stay (LOS). The complexity of current 
ERAS pathways has hampered their widespread use. This paper reports our experience in ERAS for 
colorectal surgery two years after formal implementation of ERAS.
Methods: ERAS pathways were implemented along a structured process including all stakeholders. 
An interdisciplinary steering committee oversaw the department wide implementation of ERAS. Clini-
cal outcomes and pathway compliance were prospectively followed, whereas a dedicated nurse sup-
ported the implementation and documentation of ERAS.
Results: ERAS pathways were started in September 2013 for all elective colorectal procedures. Within 
two years 249 patients were operated on. Most patients underwent colorectal resections for diver-
ticular disease (n=105, 42.2%) or for cancer (n=116, 46.6%). The procedures performed were rec-
tosigmoid resections (n=126, 50.6%), low anterior resections of the rectum (n=65, 26.1%) and right/
left colectomies (n=51, 20.5%). A total of 49 (19.7%) procedures were primarily performed open and 
6 patients (2.4%) were converted. Mean patient’s age was 65.5 years (SD 12.8). 179 patients were 
graded ASA I/II (71.9%) and 70 ASA III/IV (28.1%). Formal adherence to ERAS pathway remained high 
(68%-83%), albeit not perfect. Last, clinical outcomes of ERAS patients were compared to a 153-pa-
tient consecutive cohort preceding the launch of ERAS. This historic cohort of patients adhered to as 
much as 50% to the ERAS elements prior to the formal launch of ERAS. Patients’ age, sex, ASA grade 
and procedures performed did not differ significantly between the cohorts. 30-day morbidity was re-
duced from 49.7% pre ERAS to 39.6% in the ERAS group (p=0.05), while mortality rate (pre ERAS 
0.65% vs ERAS 1.6%, p=0.40) remained stable. Mean LOS decreased from 12.1 (SD 9.1) to 10.4 (SD 
10.5) days (p=0.09) while the readmission rate remained stable: preERAS 7.2% vs ERAS 6%, p=0.65.
Conclusion: Successful implementation of ERAS pathway in colorectal surgery is feasible and worth 
the efforts. It requires significant work, close monitoring and a dedicated team.

46.7
ERAS, hospital stay and private insurance
D. Celio, E. De Kruijf, M. Schmalzbauer, R. Rosso, D. Christoforidis (Lugano)

Objective: Hospital discharge after colorectal resection within an ERAS program often occurs later 
than what objective discharge criteria (Fiore¹) could allow. After a first retrospective analysis of our 
data in 2014, we introduced a new patient diary to collect prospectively the Fiore criteria and the reason 
for discharge delay and also sensitize our team to avoid unnecessary hospital stay extension. The 

aim of this study was to analyse the efficacy of this measure and the risk factors of discharge delay.
Methods: All electively admitted patients for colorectal resection at our hospital in 2014 and 2015 were 
introduced in the ERAS database and included in the study. The post-operative day on which patients 
fulfilled the Fiore criteria¹ for readiness to discharge (POD-F) and the effective day of discharge (POD-D) 
were determined retrospectively (Jan 2014-June 2015, 107 (78%) patients) and prospectively (July 
2015-Dec 2015, 31 (22%) patients). We analysed the reasons for discharge delay (POD-D>POD-F) 
and performed univariate and multivariate analysis to determine risk factors.
Results: We included 138 patients (52% female) with a median age of 69 (20-89); 33% underwent 
a rectal resection and 66% had malignant disease. Median POD-F was 5 (2-48) days, POD-D was 
6 (3-50) days. In 94 patients POD-D occurred a median of 1(1-11) days later than POD-F. Reasons 
for discharge delay were insufficient social support in 13 (14%), patient’s preference in 39 (41%) 
and medical team preference in 41 (44%). In one patient hospital stay was extended to allow a neu-
rosurgical intervention. There was no difference in demographic data, rate, length and reasons for 
discharge delay between the retrospective and the prospective cohort. Private insurance (OR: 2.61 
95%CI 1.08-6.34, p=0.034) and patient discharged on a day other than Monday (OR: 2.94 95%CI: 
1.16-7.14, p=0.023) were independent predictors for discharge delay. The reason for discharge delay 
significantly predicted the length of delay, it was longest for insufficient social support (mean 3.8 days, 
95%CI: 1.87-5.67, p<0.001).
Conclusion: The introduction of a specific patient’s diary with objective discharge criteria did not de-
crease the rate of discharge delay. Private insurance seems to be one of several non-medical factors 
that prolong hospital stay. Waiting for post-acute care created the longest delays.

 

Table:	  Risk	  for	  delay	  logistic	  regression:	  
	  
 Univariate  Multivariate   
 N OR 95%CI p-

value 
OR 95%CI p-value 

Age (constant)  1.02 0.99-1.05 0.228 1.02 0.99-1.06 0.196 
Gender 
Female 
Male 

 
66 
72 

 
1.00 
1.30 

 
 
0.63-2.66 

0.475  
1.00 
1.17 

 
 
0.52-2.62 

0.712 

Insurance  
Non-private 
Private 

 
90 
48 

 
1.00 
2.76 

 
 
1.191-6.39 

0.018  
1.00 
2.61 

 
 
1.08-6.34 

0.034 

Dignity	  	  
Malignant	  
Benign	  

	  
51	  
87	  

 
1.00 
1.20 

 
 
0.57-2.54 

0.633  
1.00 
1.91 

 
 
0.72-5.05 

0.194 

Resection-‐type	  
Right	  
Left	  
Rectum	  

	  
31	  
61	  
46	  

 
1.00 
0.58 
0.88 

 
 
0.22-1.50 
0.32-2.47 

0.418  
1.00 
0.39 
1.04 

 
 
0.13-1.18 
0.33-3.29 

0.112 

Complication	  
Yes	  
No	  

	  
46	  
92	  

 
1.00 
1.63 

 
 
0.77-3.44 

0.198  
1.00 
1.95 

 
 
0.86-4.42 

0.110 

Day	  of	  discharge	  
Monday	  
Other	  

	  
29	  
109	  

 
1.00 
2.44 

 
 
1.06-5.70 

0.036  
1.00 
2.94 

 
 
1.16-7.14 

0.023 

	  
	  
	  
	  
	  

Table. Risk for delay logistic regression

46.8
Implementation of enhanced recovery program after digestive surgery. Preliminary results of AUDIT of 
the francophone group of enhanced recovery after surgery (GRACE)
S. Ostermann1, J. Veziant2, K. Slim2, for the Francophone Group for Enhanced Recovery after Surgery 
(GRACE) (1Genève, 2Clermont-Ferrand/FR)

Objective: Enhanced recovery programmes (ERP) are no more no less than the actual implementa-
tion of every evidence-based perioperative care element before, during and after surgery, to reduce 
perioperative stress. The aim of this prospective multicenter study was to evaluate the widespread 
implementation of the ERP in certified GRACE centers in France, Switzerland and Belgium.
Methods: A software adapted to harvest data base and internal audit functions available for free 
among centers certified by GRACE Reference centers in 2015. Data on the length of stay (LOS) and 
morbidity were recovered. The implementation of GRACE certified ERP protocol elements and the re-
lationship between the LOS and the number of applied elements was analyzed for colorectal surgery 
(CRS) and bariatric surgery (BS).
Results: After six months, 392 patients from 20 centers were included. The number of elements ap-
plied ranged from 12 to 20 for CRS and 10-22 for BS. For BS (n = 170), postoperative morbidity was 
1.7%. No anastomotic leakage (AL) were identified. The mean LOS was 2.08 days. For the CRS (n = 
222), the AL rate was 1.5% and the average LOS of 6.08 days. The actual LOS was longer than the 
theoretical one defined according to specific clinical discharge criteria in 46% of patients after CRS. 
The LOS was strongly associated with the number of elements applied in the two surgical specialties 
(CRS and BS). Average LOS was for CRS of 9.2 days when 12 elements were applied and of 2.8 days 
when 20 elements were applied.
Conclusion: This work represents the first evaluation of the large scale multicentric implementation of 
ERP established by GRACE in certified centers. Respect of ERP protocols elements, i.e. compliance to 
validated protocols, is significantly associated with the LOS reduction.

46.9
Patient monitoring through SMS after early discharge in enhanced recovery program after colorectal 
surgery
S. Ostermann1, G. Carrier2, E. Cotte3, L. Beyer-Berjot4, J. L. Faucheron5, K. Slim2, for the Francophone 
group of Enhanced recovery after Surgery (1Genève, 2Clermont-Ferrand/FR, 3Lyon/FR, 4Marseille/FR, 
5Grenoble/FR )

Objective: Early home discharged associated with enhanced recovery program (ERP) may increase 
risk after discharge, thus the home monitoring may be of interest. With nearly 180 billion text messages 
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sent in France each year and a rate of subscriptions of 108% in French population, mobile telephony 
service is very popular, simple and fast. The French Federation of Digestive Surgery already validates 
SMS monitoring in ambulatory surgery. The objective of this study was to evaluate the feasibility of 
home SMS monitoring after elective colorectal surgery through ERP in GRACE Certified Reference Cent-
ers and to assess patient’s satisfaction.
Methods: This prospective multicentric study was conducted between November 2014 and Septem-
ber 2015 under the auspice of GRACE. All patients had colorectal surgery as part of a ERP program. 
Patients received SMS developed with Calmedica Company with 4 simple questions evaluating pain, 
transit, temperature and phlebitis in the 1st, 3rd and 5th day after discharge. An automatic alert was 
sent to the referring physician of each center as patients reported abnormal response or absence of 
response.
Results: One hundred and eleven patients were included to date and 1332 SMS sent. Responses were 
obtained in a median time of 12 (1-422) minutes and 90% of patients responded to all the SMS. Of the 
48 alerts (3.6%) received by referring physicians, 27 (56%) were for postoperative pain (VAS> 4), 1 for 
phlebitis, 1 for disorder of transit and 19 for non-response. These alerts have led to hospital treatment 
for 4% of patients, with 3 readmissions (2.7%). In 2 patient emergency surgeries were needed (1 peri-
tonitis due to anastomotic dehiscence, 1 evisceration). One patient was hospitalized for self resolving 
transit disorder. No mortality was recorded. The median score of patient satisfaction was 5 on a scale 
of 5 (85% response rate).
Conclusion: This study shows the feasibility and efficiency of home monitoring after discharge through 
SMS in the context of validated ERP after colorectal surgery under the supervision of a referent frame-
work of surgeons. Patients respond overwhelmingly, fast and are highly satisfied with this support. 
Besides this monitoring SMS has many advantages, liberating nursing staff time, reduced out-patients 
clinic and emergency room congestion, reduces the workload of physicians and surgeon and gives the 
patient an active role as a player for his care.

Bariatrics 47
47.1
Fully robotic Xi gastric bypass with robotic stapling device
J. Douissard, M. Jung, M. Hagen, J.-A. Fakhro, P. Morel (Genève)

Objective: Robotic gastric bypass surgery is a standardized procedure which is performed with robotic 
assistance as a hybrid procedure since 2006 in our institution. Nevertheless operation times remained 
high probably due to the hybrid nature of the approach with laparoscopic pouch creation by standard 
laparoscopic stapling devices which hindered a fully robotic approach. The da Vinci Xi® Surgical Sys-
tem offers some innovations with an overhead rotatable carrier which allows the arms to rotate as a 
group, thinner robotic arms with extended range of motion, an endoscope which can be put on any 
of the arms, a laser targeting system to ease docking and the lately launched robotic stapling device. 
Overall these changes should facilitate the docking of the robotic system, improve reach inside the 
body and enable multiquadrant surgery with one single robotic set-up.
Methods: We were able to transform the gastric bypass procedure from a hybrid to a fully single or dual 
console robotic approach with single docking. As such, the initial steps of the gastric bypass formerly 
performed laparoscopically including concomitant cholecystectomy, pouch creation, split of the omen-
tum, and measurement of the biliary limb are now fully performed robotically. Both gastrojejunostomy 
and jejunojejunostomy are created by hand-sutured back and front running suture as described with 
the previous robotic systems.
Results: An early analysis of our data shows a trend towards shorter operating room times despite 
longer docking times for the total robotic Roux-en-Y gastric bypass. None of our cases needed a con-
version to laparoscopic or open surgery.
Conclusion: Our experiences with the previous S and Si Systems have shown some important clinical 
benefits in gastric bypass. However, longer operation times represented setbacks of this technology. 
The new launched da Vinci Xi Surgical System might help overcome time-consuming hybrid proce-
dures. However, more research is needed to further evaluate this novel approach.

47.2
Robotic gastric bypass surgery in the Swiss healthcare system: Analysis of hospital costs and reim-
bursement
M. E. Hagen, P. Rohner, M. K. Jung, L. Buehler, N. C. Buchs, J. Fakhro, P. Morel (Genève)

Objective: Previous literature has demonstrated potential advantages of robotic Roux-en-Y gastric by-
pass when compared to conventional laparoscopy. However, robotic equipment is costly and has to 
be covered by the healthcare provider in the system of Swiss Diagnosis Related Groups (Swiss-DRG), 
which has been implemented in 2012. In this system, combination of diagnostic and procedural codes 
determines the reimbursement. Exact amount of reimbursement is derived by national cost data with 
a two-year lag and the target to compensate average costs without additional compensation for high 
technologies. As such, it is imperative to know if robotic Roux-en-Y gastric bypass surgery is adequately 
covered by reimbursement and the purpose of this analysis is to compare the costs and reimburse-
ment of robotic gastric bypass surgery in the Swiss healthcare system.
Methods: Prospectively derived administrative costs data of patients who were coded with a primary 
diagnosis of obesity (E.66.X), a procedure of gastric bypass surgery (44.3) and a robotic identifier 
during the years 2012 to 2014 was analyzed and compared to the triggered reimbursement for this 
patient cohort.
Results: 254 patients with a mean numbers of 2.5 diagnoses were identified. Most common coded co-

morbidities included gallbladder disease (39.4%), hypertension (9.0%) and diabetes (5.1%). 82.3% 
of subjects were coded with concomitant surgery of gallbladder and biliary structures, 19.3% with 
other abdominal procedures and 9.1% with procedures of the liver. Mean length of stay was 5.5 days. 
Overall dominating costs were incurred by the operating room with CHF 5164, nursing with CHF 3382 
and anesthesia with CHF 2926. CHF 1519 was calculated for the use of the da Vinci system for each 
patient. Mean total cost per patients was CHF 19 027 with a mean reimbursement of CHF 24 917.
Conclusion: Robotic gastric bypass surgery for the primary diagnosis of obesity has been well covered 
in our setting by reimbursement within Swiss DRG system from 2012 to 2014. It seems that this proce-
dure has been a clear DRG-winner and in case of similar coverage in the future, this procedure should 
be further expanded at our institution. However, the Swiss DRG system is still in its infancy and relies 
on 2 year-old cost data. As such, changes to the reimbursement of this procedure can be expected 
for the future.

47.3
Assessment of anastomotic perfusion and hepatic function in robotic Roux-en-Y gastric bypass by 
indocyanine green fluorescence
M. K. Jung, M. E. Hagen, J. Fakhro, F. Ris, P. Morel (Genève)

Objective: The development of real-time near-infrared fluorescent microperfusion using indocyanine 
green (ICG) has shown its interest in perfusion angiography in digestive surgery. The study aim is to 
report our experience with ICG in robotic Roux-en-Y gastric bypass (RYGB).
Methods: 106 consecutive patients who underwent robotic RYGB from April 2014 to July 2015 were in-
cluded. ICG injection was performed after creation of hand-sewn gastrojejunal and jejunojejunal anas-
tomoses. Quantity of ICG and timing as well as anastomotic fluorescence intensity were recorded. ICG 
plasma disappearance rate measured by a noninvasive technique (LiMON, Impulse Medical system, 
Munich, Germany) was monitored in a subgroup of 21 cases to assess liver function.
Results: Mean operative time was 208.5 (SD±45.2) minutes. Mean time for the ICG procedure was 
95.4 (SD± 55.1) seconds with a mean time to maximum of signal of 29.7 (SD±17.9) seconds. Mean 
ICG plasma disappearance rate was 22.6%/min (SD±5.3). Subjective evaluation of quality of perfu-
sion of gastrojejunal anastomosis was estimated as excellent in 81.1% of the procedures, as good in 
8.5% and in 10.4% as low. No anastomotic leak occured in the postoperative course. In the subgroup 
of 21 patients 4 (19%) patients had a deteriorated hepatic function with a reduced clearance rate be-
low 18.3%/min. None of these patients had preoperative elevated transaminase levels, 1 out of these 4 
patients underwent a class 3b postoperative complication with haemorrhage. 
Conclusion: Near-infrared fluorescent microperfusion using indocyanine green (ICG) can be per-
formed safely. Imaging of perfusion might not only be used as a control of anastomotic vascularization 
but also to evaluate hepatic function during operation and help improve postoperative care. Larger 
studies with long term follow up are required before drawing definitive conclusions. 

47.4
A novel technique to perform robotic Roux-en-Y-gastric bypass surgery: Preliminary results of a 
matched pair analysis
L. C. Vines, A. Rossetti, K. Nabil, M. Schiesser (St.Gallen)

Objective: Laparoscopic gastric bypass surgery is one of the most frequent procedures worldwide. 
Standardized operation techniques to perform robotic gastric bypass surgery are scarcely reported. 
We developed a novel Robot assisted Roux-en-Y-Gastric-Bypass (R-RYGB) technique and compared it 
to our standard laparoscopic gastric bypass (LRYGB) technique using a matched pair analysis.
Methods: The first 20 consecutive patients undergoing R-RYGB between March and November 2015 
were matched to 20 patients who underwent LRYGB. The novel R-RYGB technique adopted most of the 
technical features from our standard LRYGB linear stapling technique, except the gastrojejunostomy, 
which is performed by a hand-sewn running suture. We analyzed operation time, complication rate 
and length of hospital stay.
Results: The mean age was 40.4 (±11.3) years and the mean body mass index was 42 (±3) kg/m2 
in both groups. The operation time was significantly longer with 138.5 (±27.5) minutes in the R-RYGB 
versus 87.6 (±12.3) minutes in the LRYGB group. Operation time dropped gradually from 162 to 107 
minutes in the last patient of the R-RYGB group. There was no leakage or major complication requiring 
a reoperation in both groups. However, we observed 2 stenotic strictures at the gastrojejunostomy that 
required endoscopic dilation in the R-RYGB group. The median length of stay was similar with 5 days 
in the R-RYGB and 6 days in the LRYGB group.
Conclusion: Our preliminary data show that R-RYGB surgery is safe and offers similar perioperative 
results compared to LRYGB with a longer operation time but a steep learning curve.

47.5
Laparoscopic Roux-en-Y gastric bypass provides superior long-term glycemic control than sleeve 
gastrectomy in morbidly obese patients – a systematic review and meta-analysis of randomized con-
trolled trials
C. Hayoz1, T. Hermann1, A. Brönnimann1, D. A. Raptis1, M. Zuber1, M. Bueter2 (1Olten, 2Zürich)

Objective: Bariatric surgery is the most effective treatment for morbid obesity and is currently re-
nowned to have benefits for glycaemic control in patients with type 2 diabetes mellitus (T2DM) and for 
diabetes prevention. The preferred type of surgery and mechanism of action is however unclear. We 
performed a systematic review and meta-analysis of randomized controlled trials (RCT) comparing 
laparoscopic Roux-en-Y gastric bypass (GB) with sleeve gastrectomy (SG) concerning the optimal 
long-term glycemic control.
Methods: A literature search of the Medline, Pubmed, Cochrane, EMBASE and SCOPUS was performed 
on 21st of November 2014 for RCT comparing GB with SG in morbidly obese patients. Primary out-
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come was improvement in postoperative glycemic control. Secondary outcomes included weight 
related and lipid metabolism endpoints. Synthesis of these data followed established statistical pro-
cedures for meta-analysis.
Results: 16 RCT with a total of 1132 (566 in each group) morbidly obese patients were included in the 
analysis. Compared to patients that underwent SG, those that received GB had lower mean fasting 
serum glucose 24 months (Mean Difference [MD]: -17, 95%CI: -22 to -12 mg/dl, p<0.001) and lower 
mean HbA1c 12 months (MD: -0.44, 95%CI: -0.68 to -0.19 mg/dl, p<0.001) postoperatively. Similarly, 
when compared to SG, patients that underwent GB had a lower BMI 52 months postoperatively (BMI 
MD: -1.8, 95%CI: -2.9 to -0,7 kg/m2, p<0.001), lower low-density lipoproteins (MD: -17.7, 95%CI: -25.6 
to -9.9 mg/dl, p<0.001), lower triglycerides (MD: -5.6, 95%CI: -9.0 to -2.2 mg/dl, p<0.001) and lower 
cholesterol (MD: -16.3, 95%CI: -26.7 to -5.9 mg/dl, p<0.001) 12 months postoperatively.
Conclusion: Based on this meta-analysis, laparoscopic Roux-en-Y gastric bypass is more effective than 
laparoscopic sleeve gastrectomy concerning improved long-term glycaemic control, lipid metabolism 
and weight loss.

47.6
Modifizierter Roux-en-Y- Magenbypass mit Fundektomie
M. von Pichler1,2, J. Albrecht3, G. Linke2 (1Burglengenfeld/DE, 2Thun, 3Giessen/DE)

Objective: Der laparoskopische Roux- en-Y Magenbypass ist ein Routineverfahren in der Bariatrischen 
Chirurgie. Klare wissenschaftliche Daten zu dem optimalen intraoperativen Vorgehen wie Zugang-
swege, Bildung des Magenpouches und Länge der alimentären oder biliären Schenkel gibt es nicht. 
Der Magenbypass mit Fundektomie (MMF) ist eine modifizierte Operationstechnik mit klaren Opera-
tionsschritten und möglichem additivem metabolischen Effekt.
Methods: Die Pouchbildung erfolgt über die grosse Magenkuvatur inklusive Fundektomie zur Reduk-
tion der Ghrelin produzierenden Magenanteile. Vorteile finden sich hier bei besonders viszeral ad-
ipösen Patienten bezüglich Übersicht und Anastomosenbildung. Anlage der Fusspunktanastomose 
erfolgt in klassischer Anastomosentechnik mit linearem Stapler und handgenähtem Verschluss der 
Zugangsenterotomie.
Results: Durchschnittliche OP Zeit und Morbidität sind bei möglichem verbessertem Excess weight 
loss gleichwertig zu anderen OP Techniken.
Conclusion: Der MMF stellt eine gute modifizierte OP Technik dar. Der additive metabolische Effekt 
durch Fundektomie bleibt in weiteren Studien zu klären. Ein entsprechende Multicenterstudie ist über 
die Deutsche Arbeitsgemeinschaft für Adipositaschirurgie angemeldet.

47.7
Linear stapled gastrojejunostomy results in a lower stricture rate compared to circular stapled tech-
nique in laparoscopic gastric bypass surgery
L. C. Vines, T. Frick, S. Aczel, J. Borovicka, M. Schiesser (St.Gallen)

Objective: Currently, there are two standard techniques to perform the gastrojejunostomy in gastric 
bypass surgery: The linear stapling and circular stapling technique. The aim of study was to compare 
the two techniques regarding postoperative morbidity and weight loss.
Methods: We compared two consecutive cohorts at a single institution between November 2012 and 
June 2014 undergoing gastric bypass surgery. The incidence of complications and weight loss at one 
year was assessed in 109 patients with the circular stapling technique (CSA) and 134 patients with 
the linear stapling technique (LSA).
Results: Preoperative BMI and incidence of comorbidities were similar in both groups. Postopera-
tive complications were more frequent in the CSA group with 23.9% versus 4.5% in the LSA group 
(p=<0.0001). The main difference was the incidence of stenotic strictures, which occurred in 15.6% in 
the CSA versus 0% in the LSA. As a result, balloon dilation was required at least once in 15 patients. The 
rate of leakages, length of stay and weight loss at one year was similar in both groups.
Conclusion: Linear stapled gastric bypass displays less stenotic strictures with similar weight loss at 
one year compared to circular stapling technique.

47.8
Bariatric surgery improves fatty liver disease associated to morbid obesity
F. Nickel1, C. Tapking1, J. Sollors1, L. Kohlhas1, S. Müller1, J. D. Senft1, A. T. Billeter1, H. G. Kenngott1,  
G. R. Linke2, L. Fischer1, B. P. Müller-Stich1 (1Heidelberg/DE, 2Thun)

Objective: Bariatric surgery leads to effective weight loss and improvement of associated comorbidi-
ties for morbidly obese patients. This study aimed at evaluating changes of Non-alcoholic fatty liver dis-
ease (NAFLD) and Non-alcoholic steatohepatitis (NASH) after bariatric surgery with laboratory scores 
and with transient elastography (TE).
Methods: In a prospective trial 100 patients were evaluated before and after sleeve Gastrectomy or 
gastric bypass. Data included body mass index (BMI), excess weight loss (EWL), age, sex, comor-
bidities, Edmonton Obesity Staging System (EOSS) and WHO-classification of obesity as well as liver 
fibrosis scores based on laboratory parameters and TE measurements of liver stiffness.
Results: BMI reduction was significant after bariatric surgery (48.6 ± 7.4 kg/m² vs. 36.8 ± 6.8 kg/
m² (6 months, p<0.001) vs. 34.1 ± 6.8 kg/m² (12 months, p<0.001)). Liver stiffness measured by TE 
significantly improved after pariatric surgery (13 ± 10.4 kPa vs. 7.7 ± 5.1 kPa, p=0.007). Liver fibrosis 
scores also improved postoperatively (AST/ALT-ratio: 0.8 ± 0.3 vs. 1 ± 0.3 (6 months, p<0.001) vs. 1.1 
± 0.4 (12 months, p<0.001); NAFLD-Fibrosis-Score: -1 ± 1.5 vs. -1.6 ± 1.3 (6 months, p=0.03) vs -1.7 
± 1.3 (12 months, p=0.04).
Conclusion: Bariatric surgery had positive effects on NAFLD and NASH within the first year after surgery 
with reduction of BMI. In the future prospective RCTs and longterm studies should follow to specify the 
influence of different types of operations on liver diseases after bariatric surgery.

47.9
Removing a gastric bypass and restoration of normal anatomic continuity
P. Fournier1, D. Martin1, P. Allemann1, N. Demartines1, M. Suter1,2 (1Lausanne, 2Aigle-Monthey)

Objective: Gastric bypass is the gold standard in bariatric surgery with excess weight loss at 4 years 
of over 50% in morbidly obese patients. Its reversion is a rare procedure that can be performed by 
laparoscopy.
Methods: It is the case of a 23 year-old woman who Roux-En-Y Gastric bypass elsewhere despite a 
psychiatric preoperative contraindication. This intervention caused subsequently chronic abdominal 
pain. A laparoscopy was performed and revealed an internal hernia that was reduced and an excess 
of jejunal stump below the gastrointestinal anastomosis that was resected. Despite this intervention, 
the patient did not notice any improvement and even rather described a new worsening with perma-
nent abdominal pain. After multidisciplinary discussion and exclusion of all other possible causes, a 
complete reversion of the gastric bypass was performed 2 years after the initial intervention. Umbilical 
laparoscopy with a 12 mmHg pneumoperitoneum was performed and 12 mm paramedian trocar 
inserted in left quadrant, 5 mm left subcostal, 5 mm in in the left hypochondrium and a sub-xiphoid liver 
retractor. Adhesiolysis allowed to identify hiatal region, digestive loop, biliodigestive loop and common 
loop. No abnormalities were noted. A disconnection of the gastrointestinal anastomosis and Roux-en 
Y loop was performed, and continuity was restored by manual side-to-side gastro-gastric anastomosis 
and side-to-side mechanical jejuno-jejunal anastomosis.
Results: Postoperative course was uneventful. Radiological control on postoperative day 1 was normal 
(gastroeophageal transit). Refeeding was well tolerated and patient discharged after 7 days. During 
1 month, the patient was relieved of her symptoms. She then developed severe abdominal pain again, 
for which we have no somatic explanation.
Conclusion: Roux-En-Y Gastric gastric bypass is an intervention that can be reverted by laparoscopy as 
well. Indication of reversibility should be exceptional, and decided by a multidisciplinary team.

ARS Session III 49
49.1
Immune monitoring after pancreatic islet transplantation: A prospective study
V. Delaune1, P. Y. Benhamou2, L. Kessler3, A. Wojtusciszyn4, F. Slits1, L. A. Orci1, G. Oldani1, P. Morel1,  
T. Berney1, C. Toso1, S. Lacotte1 (1Genève, 2Grenoble/FR, 3Strasbourg/FR, 4Montpellier/FR)

Objective: Pancreatic islet transplantation is an efficient treatment for selected patients with type I dia-
betes. However, an accurate test is still lacking for the early detection of graft rejection.
Methods: Blood samples were prospectively collected in four University centers. Peripheral blood 
mononuclear cells (PBMC) were stimulated with donor, or third party splenocytes in the presence of 
interleukin-2. After 24 hours of incubation, interferon-gamma (IFN-g) ELISPOT analysis was performed. 
After a total of 5 days of incubation, cell proliferation was assessed by FACS analysis for Ki67. Immu-
nological events were correlated with adverse metabolic events (increase of insulin intake, decrease of 
activated c-peptide, increase of HbA1c, and increase of fasting glucose).
Results: 25 patients were analyzed, 14 of which were recipients of islets alone and 11 combined with 
kidney. Overall, 76% (19/25) reached insulin independence during follow-up. IFN-g ELISPOT analysis 
showed no detectable correlation with metabolic events (AUC=0.52). Similarly, cell proliferation analy-
sis showed no detectable correlation with metabolic events (CD3+/CD4+ AUC=0.50; CD3+/CD8+ 
AUC=0.54; CD3-/CD56+ AUC=0.51). Proliferation was also similar when comparing islet alone versus 
combined with kidney. Overall, 60 to 74% of metabolic events were not correlated with a measurable 
immunological alteration of the proliferation of CD3+/CD4+, CD3+/CD8+, and CD3-/CD56+.
Conclusion: Donor antigen-stimulated IFN-g production and cell proliferation do not predict adverse 
metabolic events after islet transplantation. These data suggest that allo-immune rejection is not the 
sole (and may be a marginal) reason for the loss of islet graft function.

49.2
Fibroblast Growth Factor-21 in clinical islet transplantation
R. Meier, N. Niclauss, P. Morel, S. Demuylder-Mischler, M. Asrih, D. Bosco, F. Jornayvaz, T. Berney  
(Genève)

Objective: Fibroblast Growth Factor-21 (FGF-21) is a metabolic regulator that increases islet insulin 
content and glucose-induced insulin secretion in diabetic animals. The aim of this study was to deter-
mine the correlation between donor FGF-21 levels and islet isolation and transplantation outcomes.
Methods: We have measured serum FGF-21 levels in 189 pancreas donor sera immediately before 
organ procurement. We had follow-up data in recipients of 67 islet transplantation procedures at 1, 
6, and 12 months. We arbitrarily divided donors in two groups according to FGF-21 levels, with the 
median value as cut-off (FGF-21≥1500 pg/ml: N=33; FGF-21<1500 pg/ml: N=34).
Results: Donor FGF-21 levels were independent of age, gender, body mass index, cause of death or 
duration of ICU stay. At the end of the isolation procedure, higher donor FGF-21 level was associated 
with higher transplant volume, median 3.0 vs. 2.3 ml, p<0.001 and higher islet equivalent number 
(IEQ) in the mantled islet layers (i.e. endocrine/exocrine ratio of 10 to 50%) median 64’889 vs. 26’542 
IEQ, p=0.003. Pancreas weight before and after digestion, islet size, total IEQ before and after purifica-
tion were independent from FGF-21 levels. Recipients of islets from donor with FGF-21 ≥1500 pg/ml 
vs. <1500 pg/ml had insulin-independent rate of 21.9% vs. 20.6 at 1 month), 40.0% vs. 21.4% at 6 
months, and 28.0% vs. 19.2% at 12 months (p value not significant for all time points).
Conclusion: FGF-21 levels correlated with higher transplant volume and higher IEQ in the mantled islet 



38  swiss knife 2016; 13: special edition

layers. Donors with the highest FGF-21 levels showed a trend toward higher insulin-independence rates 
at 6 and 12 months post transplantation. In conclusion, high FGF-21 levels may correlate with strong 
endocrine/exocrine cohesion and high islet functional reserve.

49.3
Intra-abdominal cooling system prevents graft warming and ischemia-reperfusion injury during robot-
ic-assisted renal transplantation
R. Meier, M. Hagen, V. Piller, C. Joliat, J.-B. Buchs, A. Nastasi, R. Ruttimann, F. Lazeyras, P. Morel,  
L. Bühler (Genève)

Objective: Robotic kidney transplantation is minimal invasive and leads to decreased surgical site in-
fection. In this stetting, warm ischemia time remains a valid concern. The purpose of this study was to 
compare robotic-assisted kidney transplantation to open surgery in a pig model with a particular focus 
on warm ischemia time control.
Methods: Pig kidneys were procured by open surgery, flushed with IGL-1 at 4°C, and the left kidney 
was transplanted to the same animal. Kidneys were transplanted using conventional open approach 
with classic local cooling with 4°C saline solution (open surgery) (n= 6) or robotic-assisted surgery 
(robotic) with either no cooling (n = 6) or cooling (n = 11) (robotic and cooling system) using a specific 
and newly designed water cooling system. Real-time temperature measure was performed using a 
cortical thermal probe prior to the procurement. At 6 hours after implantation, a magnetic resonance 
imaging with gadolinium injection was performed to measure the perfusion of the grafts. Kidney histol-
ogy was performed to analyze ischemia-reperfusion injury.
Results: The mean time of implantation was 49.4±12.4 min in the open surgery group, 74.0±21.5 
min in the robotic group (p=0.030) and 70.4±17.7 min for the robotic and cooling system group 
(p=0.031). The temperature of the grafts at the end of implantation was 22.5±6.5°C for open surgery 
group, 28.7±3.3°C for robotic group and 6.5±3.1°C for robotic and cooling system group (p=0.133 
and 0.002 respectively). The gadolinium perfusion of the grafts and urine output was similar in all 
groups. ischemia-reperfusion injury was mild in open surgery group, moderate in robotic group and 
mild in robotic and cooling system group.
Conclusion: The use of robotic assisted renal transplantation prolongs implantation time and increas-
es the warm ischemia of the graft. The use of a newly designed intra-abdominal cooling device signifi-
cantly prevents warming of grafts during robotic implantation and keeps temperature levels lower than 
those observed with open surgery which prevents ischemia-reperfusion injury.

49.4
Easier mouse orthotopic liver transplantation using 3D-printed instruments
G. Oldani, L. A. Orci, F. Slits, V. Delaune, S. Lacotte, P. Morel, C. Toso (Genève)

Objective: Although technically challenging, mouse orthotopic liver transplantation is a required proce-
dure, because most genetically engineered animals are mice, and still rarely rats. We present a simpli-
fied and highly reliable transplantation technique, using 3D-printed tools and accessories
Methods: During a learning period of 10 transplantations, a set of instruments for liver implantation 
was designed, 3D printed, tested and modified accordingly. The final product was challenged on 14 
consecutive syngeneic C57Bl/6 mouse orthotopic liver transplantations. The suprahepatic vena cava 
was reconstructed with 10-0 running suture. The vena porta and infrahepatic vena cava were joined 
together on extraluminal cuffs, and using 3D printed tools for spatial alignment and stabilisation. The 
hepatic artery and the common bile duct were reconstructed with intraluminal stents. Liver function 
tests and histology were assessed four weeks after transplantation
Results: The average portal clamping time was 14±2 minutes. Survival rate at 4 weeks was 93% 
(13/14). Only one recipient died on day 8 due to cholangitis. Liver function tests were normal at 4 
weeks. The liver parenchyma demonstrated a preserved and normal structure
Conclusion: The proposed technique is reliable and more reproducible thanks to the vessel alignment 
tools. These instruments, specifically designed for mouse liver transplantation, are easily accessible 
by 3D printing
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49.5
Short, cool and well oxygenated – HOPE for kidney transplantation in a rodent model
P. Kron, A. Schlegel, O. de Rougemont, C. E. Oberkofler, P.-A. Clavien, P. Dutkowski (Zürich)

Objective: To investigate novel and easily applicable preservation perfusion techniques in kidney grafts 
obtained from donors after circulatory death (DCD). Organs from DCD suffer from severe loss of func-
tion requiring development of innovative methods of preservation. A novel perfusion approach, hypo-
thermic oxygenated perfusion (HOPE), used for DCD liver grafts, is based on cold perfusion for 1h by 
an oxygenated solution before implantation. Here, we aimed to test HOPE in a rodent model of kidney 
grafts associated with substantial warm ischemia.
Methods: Rat kidneys were exposed to 30min in situ warm ischemia, without application of hepa-
rin. Kidneys were removed and cold stored for 4 and 18hrs, mimicking DCD organ procurement and 
conventional preservation. In additional experiments, kidneys were normothermically perfused with 
oxygenated blood for 1h after cold storage. In a third group, kidneys were perfused by HOPE for 1h after 
cold storage. In each group, orthotopic kidney transplantation was performed after recipient nephrec-
tomy. Graft injury was assessed during storage, machine perfusion and after kidney transplantation.
Results: HOPE treated DCD kidneys showed dramatically better function after transplantation, when 
compared to cold stored grafts in terms of nuclear injury, macrophage activation, endothelium activa-
tion, tubulus damage and graft function. A short period of warm oxygenated perfusion before implan-
tation improved graft quality as compared to cold storage, but was significantly less effective in all 
endpoints than HOPE. The effect of HOPE was dependent on perfusate oxygenation in the cold.
Conclusion: HOPE of DCD kidneys was superior to other clinically used preservation approaches, con-
sistent to earlier results in livers. Based on this, we assume a strong and generalized effect on solid 
organ viability through mitochondrial pathways by HOPE before transplantation. We believe that these 
results justify a clinical trial.

49.6
Human mesenchymal stromal cells improve survival and function of pancreatic islets by cell-to-cell 
contact through N-cadherin
E. Montanari1, R. Meier1, D. Bosco1, R. Mahou2, P. Morel1, J. Seebach1, C. Wandrey2, C. Gonelle-Gispert1, 
L. Bühler1 (1Genève, 2Lausanne)

Objective: To evaluate the effects of human Mesenchymal Stromal Cells (MSC) co-encapsulated with 
human pancreatic islets on in vitro and in vivo islet survival and function.
Methods: Human MSC and islets (or pseudo-islets, obtained after digestion and reaggregation of islet 
cells) were co-encapsulated in new hydrogel microspheres composed of calcium alginate and cova-
lently cross-linked polyethylene glycol. Encapsulated cells were transplanted intra-peritoneally in strep-
tozotocin-induced diabetic mice. Islet function was evaluated by intraperitoneal glucose tolerance test. 
Grafts were retrieved after 15 days for morphological analysis. Cell function was tested in vitro by static 
incubation for islets or pseudo-islets cultured with or without MSC. Anti-N-cadherin antibody was added 
on islets cultured with or without MSC for 24h and insulin secretion was measured by static incubation.
Results: Normoglycemia was maintained up to 70 days when using encapsulated islets, whilst free 
islets were rejected in 6±1 days (p<0.001). Transplantation of MSC co-encapsulated with islets pro-
longed normoglycemia up to 90 days (p<0.05). Further, mice transplanted with encapsulated MSC 
and islets showed improved glycemic response compared to mice transplanted with encapsulated 
islets alone (p<0.001). Graft histological analysis showed MSC to be located within and around the 
islets (or pseudo-islets). In vitro, insulin secretion was significantly improved when MSC were in cell-
cell contact with islets (or pseudo-islets) compared to islets that were only in paracrine exchange with 
MSC (p<0.05). N-cadherin immuno-blocking decreased glucose-induced insulin secretion in islets co-
cultured with MSC and did not affect the secretion of islets incubated alone.
Conclusion: MSC improve survival and function of islets of Langerhans in vitro and in vivo by cell-to-cell 
contact mediated by the adhesion molecule N-cadherin.

49.7
Effect of balloon dilatation of the minor duodenal papilla in a porcine model
P. C. Müller1, J. D. Senft1, D. C. Steinemann1, F. Lasitschka1, P. Sauer1, K. Z’graggen2,3, G. R. Linke1,3,  
B. P. Müller-Stich1 (1Heidelberg/DE, 2Bern, 3Thun)

Objective: Due to the comparable size of organs, pigs are often used animals for development of novel 
surgical procedures. An important difference is the pancreatic duct entering the duodenum in the mi-

nor papilla. Minimally invasive surgical interventions using the papilla minor to access the pancreas 
have not been evaluated so far. To achieve an appropriate access to the pancreatic duct dilatation of 
the papilla is required. Dilatation of the papilla might represent an alternative to papillotomy to enable 
access to the pancreatic duct. This study aims at investigating the tolerated extent of dilatation of the 
minor papilla.
Methods: In freshly explanted pancreas of adult pigs dilatation of the minor papilla was performed 
using biliary balloon dilatators. Three organs were not dilated (control group), in each 8 organs a dila-
tation to 4-mm, 6-mm, 8-mm was performed. Tissue damage was assessed by microscopic evalu-
ation. Ductal wall disruption and perforation as well as the inflammation score was described and 
compared.
Results: In the control group the mean diameter of the minor duodenal papilla unfixed and on the fixed 
serial sections was 1,76 ± 0.26 mm and 0.96 ± 0.16 mm, respectively. Ductal wall disruption tended 
to be increased by dilatation to 6-mm (5/8; p=0.06) and was piled for 8-mm (6/8; p=0.02) compared 
to 4-mm (1/8). Median inflammation score was 0 (0-0), 1 (0-2) and 1 (0-2) for dilatation to 4-, 6- and 
8-mm, respectively (p=0.01). One perforation occurred in the 8-mm group.
Conclusion: A dilatation of the minor papilla up to 4-mm seems to be safe. However, dilatation from 
4-mm onwards is increasingly associated with tissue damage. These findings should be considered in 
future studies evaluating transpapillary pancreatic procedures.

49.8
Ad hoc 3D-printed tool facilitates intraesophageal suturing in an experimental surgical technique
M. Apitz1, P. C. Müller1, D. C. Steinemann1,2, H. Kenngott1, B. P. Müller-Stich1, G. R. Linke3,1 (1Heidelberg/
DE, 2Bruderholz, 3Thun)

Objective: The development of novel surgical techniques relies on the availability of appropriate tools. 
The creation of such tools in cooperation with the medical industry may cause time delay and intel-
lectual property issues. Ad hoc 3D printing might enhance industry independence. For a novel lapa-
roscopic transabdominal transgastric stapler-assisted technique for esophageal mucosectomy, there 
was a need for a placeholder exposing the mucosa of the lower esophagus. The creation of a purse-
string suture at the maximum oral distance from the Z-line was to be facilitated. 3D-printed prototypes 
were designed and evaluated.
Methods: A CAD software (Autodesk Inventor Inc.) was used to develop several models, which were 
printed out of polylactone acid using a 3D printer (Ultimaker 2). The ideal size of the tool was deter-
mined in a cadaveric model. Subsequently the device was evaluated in a porcine model, in which a 
mucosal purse-string suture was placed as orally as possible in the distal esophagus with (interven-
tion group) and without (control group) use of the tool (each in 5 pigs). The maximal distance from the 
Z-line of the purse-string suture was measured. The variability of suture height, stitch-to-stitch distances 
and the presence of transmural stitches indicated the surgical quality.
Results: The design and print of three prototypes took overall one working day. Investing costs for the 
printer amounted to ω 2530 and for recurrent costs to ω 5. The tool proved to be stable and was safe 
to introduce in the esophagus. The median time to place the sutures with and without the tool was 
21.3 and 6.3 minutes (p=0.036). The median maximum oral distance from Z-line increased from 30 
[21-48] mm without to 60 [35-65] mm (p=0.095) with use of the tool. The variability of suture height 
(p=0.29) and stitch distance (p>0.99) was similar. There was one transmural stitch in the group su-
tured with the device.
Conclusion: While developing a novel surgical technique a need for a new tool incurred. Without any 
delay, a new tool was developed and tested to meet this need. Despite a longer procedure time the 
height of the purse-string anastomosis tended to be higher with use of the 3D printed tool. Therefore, 
3D printing has the potential to enable surgeons to produce prototypes of their own specific instrumen-
tation. The use of polyether ether ketone would allow even sterilization.

49.9
eBiostatistics.com – a surgeon-friendly open access cloud application for learning and performing 
biostatistics
D. A. Raptis1,2, T. Mettler3, A. Raptis4 (1Olten, 2Zürich, 3St.Gallen, 4Athens/GR)

Objective: Biostatistics constitutes an important instrument for achieving valid scientific recommen-
dations in healthcare. Several commercial and free statistical software exist sharing several different 
advantages and limitations. The aim of the authors was to develop the first free, cloud-based, general-
purpose, user-friendly, statistical software package for biostatistics with numerous capabilities similar 
to existing established paid desktop software.
Methods: Following a design science research approach and based on the requirements gathered 
from domain experts in various fields of research, the authors developed and evaluated a new cloud-
application for medical biostatistics, named eBiostatistics.com. The reliability was assessed by com-
paring the results of eBiostatistics.com with those of SPSS version 22.
Results: The authors implemented the most commonly used statistical algorithms for biostatistics. The 
presented solution is freely accessible using a common web browser and combines a menu-based 
graphical user interface like commercial solutions and a wide range of the most commonly applied 
statistical algorithms for medical biostatistics such as those from other open source applications. Both 
eBiostatistics.com and SPSS produced the same statistical output results with a Pearson’s correlation 
coefficient as well as a Cronbach’s alpha of 1.00, p<0.001. The test results provide evidence that eBio-
statistics.com is a stable, functional, and reliable alternative to existing solutions.
Conclusion: Many statistical analyses can be efficiently and easily conducted without the need for 
commercial licenses, costly hardware, or advanced programming skills, providing a solution that ad-
dresses the untapped software potential in many developing and low-income countries for teaching 
and conducting research in medical biostatistics. The next step is to develop an e-learning biostatistics 
platform for medical- and surgical-oriented research.
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Felix Largiadèr Prize Session 52
52.1
Clinical function after total mesorectal excision and rectal replacement. Primary results of the Swiss 
prospective randomized multicenter trial (SAKK 40/04) comparing side-to-end anastomosis, colon-J-
pouch and straight coloanal anastomosis
C. Hamel1, G. Curti2, M. Zuber3, M. Graf4, F. Grieder5, B. Gloor6, N. Demartines7, C. Kettelhack8, H. Wehrli9, 
M. Bigler6, W. R. Marti2 (1Lörrach/DE, 2Aarau, 3Olten, 4Luzern, 5Winterthur, 6Bern, 7Lausanne, 8Basel)
 
Objective: To compare 5 cm colon-J-pouch (A), side-to-end anastomosis (B) and straight coloanal 
anastomosis (C) as reconstruction techniques after rectal cancer surgery with respect to defecation 
quality (evacuation problems/fragmentation of stools), stool frequency, surgery related morbidity and 
mortality.
Methods: Prospective, randomized multicenter trial comparing the results of coloanal reconstruction 
utilizing the same form of resection (total mesorectal excision, TME) and three currently practiced 
techniques for rectal reconstruction. Primary endpoint: Validated composite evacuation score at 12 
months, a score ranging between 0 and 21 points with a lower score meaning better evacuation, 
which was compared among the three reconstruction techniques using pairwise two-sided Steele’s 
multiple comparison Wilcoxon tests. A difference of 3–4 points was prospectively considered to be 
of clinical importance. Secondary endpoints included a validated composite incontinence score at 
12 months, a score ranging between 0 and 24 points with a lower score meaning better functioning.
Results: A total of 336 patients were included. One patient withdrew his consent after randomization. 
111 patients were randomized to arm A (5 cm colon J-pouch), 112 to arm B (side-to-end anastomosis) 
and 112 to arm C (straight coloanal anastomosis). The protocol enabled the surgeon to break the ran-
domization due to certain safety reasons. As a result of this, in 20.3%, a non-randomly assigned type 
of reconstruction was performed. This resulted in 63 patients in arm A, 95 patients in arm B and 99 
patients in arm C respectively for the per protocol population, which was used for the analysis. Median 
composite evacuation scores at 12 months after surgery were 6 (range 0–18), 6 (range 0–15), and 
7 (range 0–19) for treatment arms A, B, and C, respectively. None of the three comparisons yielded a 
statistically significant difference for the composite evacuation score. In addition to this, no statistically 
significant overall difference among the treatment arms could be found using a Kruskal-Wallis test (p 
= 0.2) for the composite incontinence score. 
Conclusion: In the early phase, 6 and 12 months postoperatively after TME no clinically relevant and 
statistically significant difference could be detected between the three different types of reconstruction.

52.2
ALPPS reduces the chemotherapy-free interval in patients with colorectal liver metastases
P. Kambakamba1, M. Linecker1, F. A. Alvarez2, P. Samaras1, C. S. Reiner1, D. A. Raptis1, P. Kron1,  
E. de Santibanes2, H. Petrowsky1, P.-A. Clavien1, M. Lesurtel1 (1Zürich, 2Buenos Aires/AR)

Objective: Two-stage hepatectomies (TSH) enable extended liver resection in patients suffering from 
advanced bilobar colorectal liver metastases. Chemotherapy is commonly discontinued before portal 
vein occlusion and restarted after curative resection. Long chemotherapy-free intervals (CFI) may lead 
to tumor progression and poor oncological outcomes. The aim of this study was to investigate whether 
ALPPS (Associating Liver Partition with Portal vein ligation for Staged Hepatectomy) is associated with 
a shorter CFI compared to conventional TSH and whether it impacts on oncological outcomes.
Methods: Seventy-four patients suffering from bilobar colorectal liver metastases who underwent 
ALPPS (n=43) or conventional TSH (n=31) at two tertiary centers were analyzed. CFI was assessed 
and its impact on outcome was analyzed by uni- and multivariable analyses.
Results: Postoperative chemotherapy was administered in 58% (25/43) of ALPPS patients and in 61% 
(19/31) of the patients undergoing conventional TSH (p=0.63). The use of postoperative chemothera-
py was associated with significantly improved mean overall survival (OS) (36 ± 3 vs. 13 ± 3 months, 
p< 0.001). Overall, the median CFI from surgery to postoperative chemotherapy was 16 weeks (IQR 11- 
31) and was significantly shorter in the ALPPS group when compared to the conventional TSH group 
(10 vs. 23 weeks, p<0.001). A CFI of ≤ 10 weeks was associated with improved mean OS (p=0.003) 
and disease-free survival (DFS, p=0.009). In multivariable analysis a CFI ≤ 10 weeks remained an 
independent factor associated with better OS (p=0.006) and DFS (p=0.010).
Conclusion: ALPPS-associated accelerated tumor resection has the potential to reduce chemotherapy-
free interval when compared to TSH, which may positively influence oncological outcomes.

52.3
Decreasing leak rate using microperfusion imaging after colorectal anastomosis; result of the Euro-
pean phase II study
F. Ris1, E. Liot1, N. Buchs1,2, R. Kraus2, C. Cunningham2, P. Morel1, R. Cahill3, N. Mortensen2, R. Hompes2 
(1Genève, 2Oxford/UK, 3Dublin/IE)

Objective: Since the last 30 years many attempts have been made to assess anastomotic microperfu-
sion. The use of Near infrared (NIR) technology with the injection of Indocyanine green (ICG) seems to 
offer this possibility. We present the result of the European phase II multicentric study on microperfu-
sion. The primary endpoint of this study is to evaluate a decrease of anastomotic leak rate using this 
technology, as well as any change of attitude due to this assessment
Methods: Multicentric prospective study of patients undergoing colorectal resection. An ICG injection 
(2.5mg/ml) is performed after vessel division and anastomosis and anastomotic microvascularisa-
tion assessed with the laparoscopic NIR system (Pinpoint or Firefly).
Results: 375 procedures have been performed between January 2014 to December 2015. Colorectal 

cancer is the main indication(n=242), followed by diverticular disease (70) and IBD; Crohn’s disease 
(32) and ulcerative colitis (13), 18 for other indications. There has been 142 high anterior resection 
and 24 Hartmann’s reversal, 69 low anterior resection, 9 J-pouch, 10 IRA, 107 right hemicolectomy, 
and 14 others. Laparoscopic surgery was performed in 90% (338) with a conversion rate of 6%(22). 
There was a short time for ICG to give a signal, with a median of 30 seconds (10-107 sec). Median 
added time per procedure was of 4 minutes (0.55sec-20min). A change of attitude was necessary in 
24 cases (6.4%). We recorded 9 postoperative leaks (2.4%).
Conclusion: Using NIR imaging with an ICG perfusion for the assessment of the blood supply during 
surgery is reliable and add a marginal time to the entire procedure. This technology allows a very low 
leak rate (2.4%), with a change of attitude in about 6.4% of the procedures. 

52.4
Survival after abdominoperineal and sphincter-preserving resection in non-metastatic rectal cancer: 
A population-based time-trend and propensity score-matched SEER analysis
S. Ebinger1, R. Warschkow2, W. Brunner2, B. Schmied2, L. Marti2 (1Thun, 2St.Gallen)

Objective: To assess the putative impact of abdominoperineal resection (APR) versus coloanal anas-
tomosis (CAA) for non-metastatic rectal cancer on survival. Summary Background Data: It is unclear 
whether adverse outcome after APR is due to the surgical procedure itself or is a consequence of 
tumor-related characteristics.
Methods: Patients were identified from the Surveillance, Epidemiology, and End Results database. The 
impact of APR versus CAA on survival was assessed by Cox regression and propensity-score match-
ing. Joint regression was applied for time-trend analysis.
Results: In 36,488 patients with rectal cancer resection, the APR rate declined from 31.8% in 1998 
to 19.2% in 2011, with a significant trend change in 2004 at 21.6% (P<0.001). The annual percent 
change in APR rate was -7.1% until 2004 and -2.0% thereafter. Therefore, survival analysis was lim-
ited to patients diagnosed between 2005 and 2011 to minimize a potential time-trend bias. Out of 
4,700 non-metastatic rectal cancer patients, 3,898 underwent APR and 802 underwent CAA. APR 
was associated with an increased risk of overall and cancer-specific mortality after unadjusted analy-
sis (HR=1.58, 95%CI:1.31-1.91 and HR=1.61, 95%CI:1.28-2.03, P<0.01) and multivariable adjustment 
(HR=1.37, 95%CI:1.13-1.67 and HR=1.39, 95%CI:1.10-1.76, P<0.01). After optimal adjustment of 
highly biased patient characteristics by propensity-score matching, APR was not identified as a risk 
factor for overall and cancer-specific mortality (HR=0.99, 95%CI:0.70-1.40, P=0.968 and HR=0.85, 
95%CI:0.56-1.29, P=0.456).
Conclusion: The current propensity score-adjusted analysis provides compelling evidence that worse 
oncological outcomes in patients undergoing APR compared to CAA are caused by different patient 
characteristics and not by the surgical procedure itself. 
 

52.5
Survival after resection of appendiceal carcinoma by hemicolectomy and less than hemicolectomy: A 
population-based, propensity score matched analysis
H. Elias1, R. Warschkow1,2, U. Beutner1, B. Schmied1, T. Steffen1, L. Marti1 (1St.Gallen, 2Heidelberg/DE)

Objective: The treatment of appendiceal carcinoma is controversial despite the recommendation for 
a right hemicolectomy for a tumor size exceeding 2cm. The aim of this population-based study was 
to evaluate the survival after right hemicolectomy (RH) compared to less radical resections than right 
hemicolectomy (LRH).
Methods: A total of 1144 patients who underwent resection of stage I-III appendiceal carcinoma from 
2004 to 2012 were identified in the Surveillance, Epidemiology, and End Results database. Overall 
survival (OS) and cancer-specific survival (CSS) were assessed by unadjusted and risk-adjusted Cox 
regression analysis and by propensity score adjustment.
Results: A total of 855 (74.7%) patients underwent RH and 289 (25.3%) underwent LRH. In an unad-
justed analysis, survival after LRH was slightly better than after RH for OS (HR=0.95, 95%CI: 0.71−1.27, 
P=0.707) and CSS (HR=0.95, 95%CI: 0.68−1.32, P=0.762), however without reaching statistical sig-
nificance. The 5-year OS and CSS in patients who underwent RH were 71.6% (95%CI: 67.8-75.6%) 
and 76.4% (95%CI: 72.8-80.3%) compared to 73.8% (95%CI: 67.9-80.2%) and 78.7% (95%CI: 
73.2-84.7%) in patients with LRH. No relevant difference between LRH and RH could be observed in 
multivariable analysis for OS (HR= 0.90, 95%CI: 0.65-1.25, P=0.493) and CSS (HR=0.87, 95%CI: 0.60-
1.26, P=0.420), not after propensity score matching and weighting analysis, (OS: HR= 0.87, 95%CI: 
0.62−1.22, P=0. 442 and CSS: HR=0.97, 95%CI: 0.67−1.40, P=0.883).
Conclusion: Contrary to common belief, survival after RH for appendiceal carcinoma was not statis-
tically superior to LRH. Hence, the recommendation in recent guidelines to generally perform RH in 
patients with appendiceal carcinoma must be revisited.

52.6
A novel machine learning algorithm to guide patient selection for liver transplantation
A. Andres1,2, A. Montano Loza2, R. Greiner2, M. Uhlich2, P. Jin2, B. Hoehn2, D. Bigam2, J. Shapiro2,  
N. Kneteman2 (1Genève, 2Edmonton/CA)

Objective: A candidate for liver transplantation (LT) will go through 2 processes to be selected to re-
ceive an organ. Firstly the patient is evaluated for suitability to be listed for transplant, and subsequently 
is prioritized against all other candidates when an organ becomes available. The second step is a 
competitive process, which is well regulated by the MELD score showing a good discriminative ca-
pability. However, no model exists that efficiently predicts post-LT long term survival. In opposite to 
the prioritizing process, assessment of post-LT survival needs a calibrated model. We created a new 
mathematical model to predict individual survivals that we applied to patients transplanted for Primary 
Sclerosing Cholangitis (PSC).
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Methods: We included all adult patients from the Scientific Registry of Transplant Recipients trans-
planted for PSC between 1995 and 2013. We selected variables by multivariate Cox regression that 
we entered in a learning machine that we previously developed, PSSP (Patient-Specific Survival Pre-
diction). PSSP permits building models that generate individual probabilistic survival curves based 
on individual variables. Models were assessed by 5x cross validation. We created a new calibration 
allowing assessing multiple survival curves, called distribution (d-) calibration. Single point calibration 
was assessed by Hosmer-Lemeshow test. p<0.05 suggests poor calibration.
Results: 4395 patients were included, of whom 378 had a second LT. Eight variables were retained by 
Cox regression for the first LT including 3 donors’ variables. A similar predictive model can be gener-
ated without donors’ factors, for use during listing evaluations. Models showed excellent d-calibration 
(p=1.0 and 0.97 for model with and without donor information respectively), a 5-years HL p-value of 
0.08 and 0.1 (with out without donor information respectively). A calculator is available at: http://pssp.
srv.ualberta.ca/calculator/liver_transplant. Similar models were also developed to predict survival 
after a 2nd liver transplant for PSC, showing also a good d-calibration (p=0.95 and 0.94) and single-
point calibration (5-years HL p-values 0.3 and 0.12, with and without donor information respectively).
Conclusion: We propose a new tool to assess individual survivals and a novel method to validate it, 
which allowed developing an accurate model to predict survival after LT for PSC.

52.7
Impact of preoperative chemotherapy on liver volume before and after right hemi-hepatectomy for 
colorectal metastases. Case series of 70 Patients
T. Yamaguchi1, K. Hasegawa2, T. Kokudo3, G.-R. Joliat1, N. Demartines1, N. Kokudo2, N. Halkic1  
(1Lausanne, 2Tokyo/JP, 3Saitama/JP)

Objective: Factors associated with liver regeneration after major hepatectomy for colorectal liver me-
tastases in the era of preoperative chemotherapy remain unknown.
Methods: Seventy patients undergoing right hemi-hepatectomy or extended right hemi-hepatectomy 
for colorectal liver metastases between January 2005 and December 2014 in a tertiary care hospital 
in Switzerland (n=31) and in Japan (n=39) were included in the analysis. Total liver volume (TLV) and 
remnant liver volume (RLV) were measured before and 6 months (mean) after surgery. Relative liver 
regeneration (regeneration index: RI) was defined as: [remnant liver volume in 6 months (RLV6M)-
RLV]/RLV×100(%). We also used a recently reported standard liver volume (SLV) to take into account 
of difference between Asian and Caucasian populations. (Kokudo T et al. J Hepatol in press)
Results: The remnant liver increased by +64.5% (median RI, range: -4.9-311) 6 months after right hepa-
tectomy and RLV6M was 75.5% (median, range: 43.8-113) of the initial TLV. Factors significantly affect-
ing RLV6M/TLV were country (Switzerland vs. Japan, median 81.3% and 72%), chemotherapy before 
surgery (Yes vs. No, median 78.3% and 65.4%), and operating time (>360 min vs. ≤360 min, median 
73.4% and 80.5%). Factors significantly affecting RI were country (Switzerland vs. Japan, median 
94.8% and 46.7%), body mass index(>25 vs. ≤ 25, median 96% and 55.9%), and in chemotherapy 
before surgery (Yes vs. No, median 71.3% and 44.2%). Actual TLV against SLV ratio was significantly 
smaller in preoperative chemotherapy group (median 95.8% vs. 102.5% p=0.03). However, RLV6M 
against SLV ratio were not different. There are no significant difference in maximum total bilirubin and 
minimum prothrombin time during three months after hepatectomy.
Conclusion: Chemotherapy before surgery does not seem to impair liver regeneration and liver func-
tion. Furthermore, longer surgery (over 360 minutes) may impair liver regeneration in volume.

Thoracic Surgery Research 53
53.1
Pharmacological inhibition of poly(ADP-ribose)polymerase (PARP) during experimental ex-vivo lung 
perfusion (EVLP) reduces ischemia-reperfusion injury and improves function of transplanted lung 
grafts
X. Wang, R. Parapanov, P. Rosskopfova, I. Letovanec, F. Gronchi, M. Gonzalez, J. Perentes, L. Piquilloud, 
L. Liaudet, T. Krueger (Lausanne)

Objective: Ischemia-reperfusion injury (IRI) is a key mechanism of graft damage during lung trans-
plantation, which could be targeted by therapies applied during ex-vivo lung perfusion (EVLP). Produc-
tion of oxidants and activation of the enzyme poly(ADP-ribose)polymerase (PARP) are key processes 
involved in IRI. Previously, the pharmacological inhibition of PARP during EVLP was shown to alleviate 
reperfusion injury and improve graft function ex-vivo. Here, we hypothesized that inhibition of PARP 
with 3-aminobenzamide (3AB) during EVLP improves lung graft function and reduces IRI in a rodent 
lung transplantation model.
Methods: Male Sprague-Dawley rats (n=12) underwent left single lung transplantation. Donor lungs 
were procured from male Sprague-Dawley rats (3 groups, n=4 each): lungs of group 1 were flushed 
with cold Perfadex following cardiac arrest and stored for 4 hrs at 4°C before transplantation, donor 
lungs of group 2 and 3 underwent 1hr warm ischemia following cardiac arrest, cold Perfadex flush, 
and were stored for 1 hr at 4°C, followed by 3 hrs of normothermic EVLP either with Steen solution 
(group 2) or with Steen solution supplemented with 3AB (group 3). Graft function after transplantation 
was assessed during 2 hrs with independent ventilation of the graft and the native lung, including 
assessment of dynamic compliance of the graft. At 2 hours bronchoalveolar lavage (BAL) was per-
formed to measure lactate dehydrogenase (LDH), total protein, and cytokine levels.
Results: 3AB-treated grafts showed significantly increased dynamic compliance up to two hours after 
transplantation compared to all other lungs. 3AB-treated grafts revealed reduced IRI with significantly 
lower protein, LDH, CINC-1, TNF-ω and IL-6 levels in BAL as compared to lungs undergoing warm is-

chemia but no PARP inhibition.
Conclusion: Pharmacological intervention during EVLP inhibiting PARP protects damaged lung lungs 
from ischemia-reperfusion injury after transplantation and improves post-transplant graft function in 
this experimental setting.

53.2
Suppression of lung cancer in mice by DPP4 inhibitor Vildagliptin
J.-H. Jang1, F. Janker1, S. Arni1, Y. Yamada1, I. Gil-Bazo2, I. De Meester3, W. Weder1, W. Jungraithmayr1 
(1Zürich, 2Pamplona/ES, 3Antwerp/NL)

Objective: Lung cancer is the most prominent cause of death among cancers. In spite of improved 
treatment in surgery, chemo- and radiation therapy, the five year survival is poor. In our previous works, 
we found that the activity of dipeptidyl peptidase 4 (DPP4) of lung cancer patients was 4 times higher 
than normal tissues from same patients (n=38) and we showed anti-tumor properties of the DPP4 
inhibitor Vildagliptin against lung metastases of colorectal cancer. Recently it has been shown that 
the inhibition of DPP4 increases surfactant protein (SP) which triggers activation of macrophages and 
natural killer (NK) cells. Here, we tested if Vildagliptin regulates lung cancer growth in mice.
Methods: An orthotopic tumor model was employed by sc. injections of mouse lung cancer cell line 
(Lewis Lung Carcinoma [LLC]) and human lung adenocarcinoma cell line (H460). Tumor growth was 
evaluated by wet weight of tumor mass at 4 weeks. Vildagliptin was given in drinking water of 50mg/
kg day dose. Histological assessment included HE, TUNEL, immunohistochemistry (IHC) of CD31, 
Ki67, pH3, CD3, CD4, CD8, and F4/80. The expressions of SP and Nkp46 were detected by western 
blotting. TNF-alpha was measured by ELISA. In vitro, surfactant (Curosurf) was given on macrophage 
cell line (Raw 267.4) to measure production of TNF-alpha.
Results: Vildagliptin treatment significantly reduced the size of tumor developed by lung cancer cell 
line injection. Beside tumor weight, there was no difference in HE, TUNEL, and IHCs of CD31, CD3, CD4, 
and CD8, while Vildagliptin treatment decreased Ki67-pH3 ratio and increased the population of F4/80 
positive macrophages. The activation marker of macrophage (TNF-alpha) and NK cell marker (Nkp46) 
were highly expressed in Vildagliptin treated tumors. In vitro, we confirmed significantly enhanced SP 
expression in lung cancer cell lines by Vildagliptin treatment and TNF-alpha expression in surfactant 
treated macrophage cell line.
Conclusion: The Inhibition of DPP4 by Vildagliptin decreased lung cancer growth in models of mouse 
and human lung cancer cell lines and increased inflammatory macrophages and NK cells within the 
tumors. The increased expression of SP by Vildagliptin treatment in lung cancer cell lines suggests 
that surfactant production in lung cancer might activate macrophages to fight against lung cancer.

53.3
The impact of preconditioning by Sevoflurane after experimental mouse lung transplantation
Y. Yamada, I. Laube, J. H. Jang, J. Bonvini, I. Inci, B. Beck-Schimmer, W. Weder, W. Jungraithmayr 
(Zürich)

Objective: Sevoflurane has been evaluated as a preconditioning measure for the amelioration of post-
transplant injury in various organs; however, the data available seem inconsistent particularly for the 
lung. We therefore evaluated if preconditioning by sevoflurane could modulate innate and adaptive 
immune responses and potentially protects from primary graft dysfunction (PGD) or acute rejection 
(AR) after lung transplantation (Tx).
Methods: Two experimental approaches employing the mouse single lung Tx model with 18 hours 
of graft cold storage were performed: syngeneic Tx (C57BL/6, Syn-Tx, n=12) to mimic PGD, and al-
logeneic Tx to mimic AR (BALB/c as donors and C57BL/6 as recipients, Allo-Tx, n=12). Before lung 
retrieval, donor animals were ventilated (preconditioned) for 2 hours with sevoflurane (Sevo group) or 
fentanyl (Control group). We analyzed Syn-Tx grafts on day 1 and Allo-Tx grafts on day 3 for histology, 
immunohistochemistry, oxygenation and cytokines (ELISA).
Results: Syn-Tx showed significantly lower plasma levels of IL-6 (p=0.01) but higher levels of IL-10 in 
lung tissue (p=0.001). Also, relatively lower levels of lactate dehydrogenase (p=0.35) and monocyte 
chemoattractant protein-1 (p=0.26) were found; however, no histologic and oxygenation differences 
were observed when compared to control. In Allo-Tx, grafts in the Sevo group showed pronounced 
attenuation of AR with significantly lower rejection scores in histology (p=0.03), fewer classical mac-
rophages (F4/80+) but increased numbers of alternative macrophages (CD206+), (p<0.01, both). 
Also functionally, the Sevo group had improved oxygenation (p=0.16), but no differences in IL-6 or IL-10 
levels could be observed.
Conclusion: Sevoflurane preconditioning showed protective effects on lung transplants in PGD and 
AR. The observed amelioration could be attributed to alternatively activated macrophages. Sevoflurane 
should therefore be clinically evaluated for the protection of lung transplants.

53.4
Interstitial fluid pressure: A novel functional biomarker for the monitoring of drug uptake in normal and 
tumor tissues after photodynamic therapy
J. Y. Perentes, S. Cavin, X. Wang, M. Gonzalez, M. Bensimon, G. Wagnieres, T. Krueger, H.-B. Ris  
(Lausanne)

Objective: Low dose photodynamic therapy (L-PDT) was shown to modulate tumor vasculature, 
change interstitial fluid pressure (IFP) and enhance the uptake/efficacy of subsequently administered 
chemotherapy. However, L-PDT drug/light conditions are critical to remain tumor specific as higher flu-
encies can enhance chemotherapy distribution in normal tissues. Here, we study the changes induced 
by different PDT conditions on the interstitial fluid pressure (IFP) of tumor/normal tissues and correlate 
them with drug distribution in two pre-clinical models.
Methods: Fischer rats bearing pleural sarcoma (n=10) and adenocarcinoma (n=10) underwent intra-
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venous Lipoplatin® administration (5 mg/kg) alone (n=5) or in combination with L-PDT (0.0625 mg/
kg Visudyne®, 10J/cm2). Then, tumor-free minipigs (n=5) underwent intravenous Lipoplatin® injection 
(5 mg/kg) followed by video-assisted intrapleural L-PDT with a higher fluence to increase the chances 
of normal tissue vascular modulation (0.0625 mg/kg Visudyne®, 30J/cm2). In all animals, IFP was 
assessed using the wick-in-needle technique before and 60min after L-PDT in tumor and/or normal 
tissues. These findings were correlated with Lipoplatin® concentrations in tissue assessed by mass 
spectrometry.
Results: In the rodent tumor model, L-PDT caused a significant decrease in tumor IFP for both tumor 
types (sarcoma 4±1mmHg, adenocarcinoma 6±1.5mmHg, p<0.05) 60min after L-PDT while IFP 
remained unchanged in the surrounding normal tissue. This correlated with enhanced Lipoplatin® 
tumor/normal tissue concentration ratio in L-PDT treated animals compared to controls (sarcoma 
0.8±0.1 vs 0.6±0.1 and adenocarcinoma 1.4±0.4 vs 0.9±0.1, p<0.05). In the porcine model, pleural 
IFP increased in 2 of 5 animals 60 min after L-PDT (6mmHg and 8mmHg) and correlated with an 
increased pleural Lipoplatin® uptake at 60min (2000ng/mL and 2200ng/mL) In all other animals, no 
IFP or Lipoplatin® concentration changes were observed with L-PDT over time.
Conclusion: IFP changes correlate with drug uptake in tumor and normal tissues treated by L-PDT and 
could represent a novel functional biomarker of vessel modulation.

53.5
Low Merlin expression and high survivin staining index are indicators for poor prognosis of malignant 
pleural mesothelioma patients
I. Opitz1, M. Meerang1, K. Berard1, M. Friess1, B. K. Bitanihirwe1, B. Vrugt1, R. Bueno2, W. Richards2,  
W. Weder1 (1Zürich, 2Boston/USA)

Objective: Alterations of the tumor suppressor Neurofibromatosis type II (NF2) have been reported in 
about 40% of malignant pleural mesothelioma (MPM) patients. NF2 (Merlin) deficiency leads to altera-
tions of the Hippo pathway; resulting in activation of the oncogenic Yes Associated Protein-1 (YAP1). 
Our aim was to investigate the association between these alterations and clinical outcomes.
Methods: Immunohistochemical expression of Merlin, YAP1 and its target genes, Survivin were as-
sessed in tissue microarrays comprised of tumors derived from 2 MPM cohorts. Cohort 1 was com-
prised of 145 patients intended to be treated with chemotherapy (CTX) followed by extrapleural pneu-
monectomy (EPP), thus both pre- and post-CTX tissues were available. Cohort 2 was comprised of 59 
patients treated with EPP followed by intraoperative hyperthermic cisplatin and/or adjuvant CTX and/
or radiotherapy. Marker expression was quantified by means of labeling index (%) for nuclear Survivin 
and by H-score for the other markers. The dichotomized marker expression was tested for the associa-
tion with overall survival (OS) and progression free survival (PFS).
Results: Kaplan-Meier survival curves revealed a significant association between low cytoplasmic 
Merlin expression in pre-CTX tissues of cohort 1 with shorter PFS and OS (figure 1A, 1B). The same 
tendency was observed in the CTX naïve tissues obtained during EPP of cohort 2. Low nuclear Merlin 
expression in post-CTX tissues of cohort 1 was associated with short PFS (p=0.04) and OS (p=0.05). 
High nuclear Survivin labeling indices in both pre- and post-CTX tissues of cohort 1 was associated 
with shorter PFS (figure 1C, 1D). In cohort 2, this was associated with both PFS (p=0.046) and OS 
(p=0.002). In multivariate analysis, low expression of cytoplasmic Merlin remained an independent 
prognosticator for short PFS of cohort 1 [HR (95% CI): 0.5 (0.3-0.9); p=0.001] and OS [HR (95% CI): 
0.5 (0.3-1); p=0.04]. High Survivin labeling index was an independent prognostic factor for short PFS 
in patients from cohort 1 [HR (95% CI): 3.4 (1.7-6.8); p=0.006] and short OS in patients from cohort 2 
[HR (95% CI): 2.35 (1.27-4.33); p=0.006].
Conclusion: Our findings uncover the prognostic significance of Merlin and Survivin for MPM patients. 
If confirmed, they may be used to identify subgroups of patients benefitting from additional treatment. 
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53.6
Experimental chronic lung allograft rejection – which mouse model is reliable?
Y. Yamada, D. Kenkel, J. H. Jang, C. Opelz, I. Inci, A. Boss, W. Weder, W. Jungraithmayr (Zürich)

Objective: Several protocols are currently proposed for the induction of chronic rejection (CR) in ex-
perimental mouse lung transplantation (Tx). However, there is significant heterogeneity in the develop-
ment of CR models available. The aim of this study was therefore to investigate experimental mouse 
Tx combinations differing in their histocompatibility background and immunosuppressive treatment. 
Methods: Mouse lung Tx was performed using the following 3 protocols: minor histocompatibility 
antigen-mismatched Tx (MINOR, C57BL/10 as donor, C57BL/6 as recipient) analyzed on week 4 
(n=15), 8 (n=10) and 12 (n=7), major histocompatibility antigen-mismatched Tx (MAJOR, BALB/c 
as donor, C57BL/6 as recipient) treated by low-dose cyclosporine and analyzed on week 8 (n=12), 
and syngeneic Tx (SYN, C57BL/6 as donor and recipient) analyzed on week 8 as controls. Blood gas 
analysis was performed at sacrifice. HE histology and immunohistochemistry were analyzed based on 
the guide lines of the international society for heart and lung Tx.
Results: Chronic rejection lesions were most prominently induced in the MAJOR Tx group at 8 weeks 
(9/12 transplants, 75%), which was significantly more compared to all other groups (p<0.05). MI-
NOR Tx did not have CR at 4 weeks, but at 8 weeks (2/10, 20%) and at 12 weeks (1/7, 14.3%) and 
SYN had no CR. Also, MAJOR Tx had significantly higher acute rejection score compared to all other 
groups (p<0.05). MAJOR Tx had significantly lower PaO2/FiO2 ratio than MINOR Tx at 4 and 8 weeks 
(p<0.05).
Conclusion: Among experimental CR models, the Major histocompatibility mismatched combination 
treated by low-dose cyclosporine is the most reliable CR model. At the same time, this model reflects 
the best the clinical situation thus making it useful in the research for finding new therapeutics against 
CR in lung Tx.

Training, Politics & Varia 54
54.1
Sequential learning of psychomotor and visuospatial skills for laparoscopic suturing and knot tying –  
a randomized controlled trial
F. Nickel1, J. D. Hendrie1, K.-F. Kowalewski1, T. Bruckner1, M. Mantel1, P. Romero1, H. G. Kenngott1,  
P. Müller1, G. R. Linke2, L. Fischer1, B. P. Müller-Stich1 (1Heidelberg/DE, 2Thun)

Objective: Learning curves for Minimally Invasive Surgery are prolonged since psychomotor skills and 
visuospatial orientation differ from open surgery and both factors have to be learnt simultaneously. 
This study explored if learning psychomotor and visuospatial skills sequentially is of advantage for 
training laparoscopic suturing and knot tying.
Methods: Laparoscopically untrained medical students were randomized to sequential learning (SL) 
or control. SL trained on a shoebox with direct view until proficiency and then on a box trainer with lapa-
roscopic view until proficiency. The control group trained solely on the box trainer with laparoscopic 
view until proficiency. Training time and number of attempts needed were recorded.
Results: Groups were not different in total training time (SL: 5868.7±2857.2s; control: 5647.1±2244.8s; 
p=0.754) and total number of attempts (SL: 44.0±17.7; control: 36.8±15.6; p=0.123). SL needed less 
training time on the box trainer only than control (SL: 4170.9±2350.8s; control: 5647.1±2244.8s; 
p=0.024) while the number of attempts were not different (SL: 29.9±14.1; control: 36.8±15.6; 
p=0.097). SL needed less time for the first attempt (SL: 270.4±133.1s; control: 579.4±323.8s; 
p<0.001). SL needed less training time (SL: 1025.2±692.0s vs. control: 1981.5±1087.1s; p<0.001) 
and attempts (SL: 4.4±2.7 vs. control: 6.3 ± 2.8; p=0.017) than control to reach a competent proce-
dural and knot tying score under 3 minutes on the box trainer.
Conclusion: In the present study the SL group was faster in the beginning of the learning curve. To 
reach an ambitious proficiency level as in the present study, SL did not reduce the total training time 
needed. However, SL needed less training with high fidelity laparoscopic equipment than control. SL 
therefore increases efficiency of training and reduces training time needed in the OR. SL was of advan-
tage for learning laparoscopic suturing and knot tying because it saved time especially in the begin-
ning of the learning curve.

54.2
Acquisition and retention of laparoscopic skills is different comparing conventional laparoscopic and 
single incision laparoscopic surgery: A single  entre, prospective randomized study
T. Runge1, S. Ellis1, T. Mees1,2, M. Trochsler1, S. Howell1, M. Varley1, P. Hewett1, G. Maddern1 (1Adelaide/
AUS, 2Dresden/DE)

Objective: Training in laparoscopic surgery is important not only to acquire and improve skills but also 
avoid the loss of acquired abilities. The aim of this single centre, prospective randomized study was 
to assess skill acquisition of different laparoscopic techniques and identify the point in time when ac-
quired skills deteriorate and training is needed to maintain these skills.
Methods: Sixty surgical novices underwent laparoscopic surgery (LS) and single  incision laparoscopic 
surgery (SILS) baseline training (BT) performing two validated tasks (peg transfer, precision cutting). 
The novices were randomized into three groups and skills retention testing (RT) followed after 8 (group 
A), 10 (group B) or 12 (group C) weeks accordingly. Task performance was measured in time with 
time penalties for insufficient task completion.
Results: 92% of the participants completed the BT and managed to complete the task in the required 
time frame of proficiency. Univariate and multivariate analyses revealed that SILS (P < 0.0001) and 

precision cutting (P < 0.0001) were significantly more difficult. Males performed significantly better 
than females (P < 0.005). For LS, a deterioration of skills (comparison of BT vs RT) was not identified; 
however, for SILS a significant deterioration of skills (adjustment of BT and RT values) was demon-
strated for all groups (A–C) (P < 0.05).
Conclusion: Our data reveal that complex laparoscopic tasks (cutting) and techniques (SILS) are more 
difficult to learn and acquired skills more difficult to maintain. Acquired LS skills were maintained for 
the whole observation period of 12 weeks but SILS skills had begun to deteriorate at 8 weeks. These 
data show that maintenance of LS and SILS skills is divergent and training curricula need to take these 
specifics into account.

54.3
Teaching laparoscopy: The trainees’ perspectives
Z. Abbassi, K. Vakalopoulos, N. C. Buchs, M. Jung, F. Ris, P. Morel (Genève)

Objective: Minimally invasive surgery present many benefits but has an extensive learning curve. 
Most training models are based on the Fundamental of Laparoscopic Surgery (FLS) recommenda-
tions. There are mechanical, virtual laparoscopic box trainers and animal models. We developed a 
curriculum for the surgical trainees, associating theoretical and practical courses. This study reports 
our experience in training basic laparoscopic skills and to assess the trainee’s perspectives.
Methods: 15 courses of laparoscopy were evaluated in our Multidisciplinary Centre for Surgical Train-
ing between November 2012 and June 2015. One hundred and eighteen participants were divided into 
medical students, junior trainee, and senior trainee. The course lasted a full day and was divided into 
a theoretical and a practical part. We analysed prospectively all evaluation and satisfaction question-
naire of each participant that consisted of eight items evaluating the different parts of the course in four 
level of satisfaction (unsatisfied to excellent) or unrated.
Results: 23 medical students, 72 junior trainees and 23 senior trainees attempted the course. Partici-
pants preferred the practical part than the theoretical part (p=0.01). Our analyses showed us that as-
sessments are not influenced by experience or later specialty. 62% of participants found the theoretical 
and practical courses useful for their future practice.
Conclusion: Learning surgical skills seems is a a necessity and is appreciated by our trainees and 
students. The development of technical skills assessment tool for basic surgical procedures will help to 
assess the progress of candidates and to tailor their training during their learning curve.
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Fig. 2:  Theoretical part. 
 

 
 
Fig. 3:   Laparoscopic dexterity exercises. 
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Fig. 4:  animal model for Nissen fundoplication. 
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Year 2012 2013 2014 2015 Total

Medical students 8 7 2 6 23

Junior trainees 11 26 26 9 72

Senior trainees 3 9 7 4 23

Total participants 118

Table 1. Demographics

09:00 welcoming participants Theoretical basic principles of laparoscopy Basic Exercises: 
pelvic trainer (navigation, dexterity, knots)

10:00 Practical part: basic procedures

12:00

13:00 Exercises on animal organs (ex-vivo): appendectomy, cholecystectomy, mechanical 
and laparoscopic sutures on the stomach and pig intestine. Simulator

16:00 End of the course and handed certificates

Table 2. Typical program of the laparoscopic course

Table 3. Assessment of the courses

54.4
Generation Y at work – a nationwide survey of surgery residents
A.-K. Holtz1, M. Adamina2, J. Lange1, R. Westkämper1 (1St.Gallen, 2Winterthur)

Objective: Applicants seeking to enter surgery training today may have different goals and expecta-
tions than those of prior generations. Surgical departments are struggling to fill open positions, while 
little is known about what does truly matter for the upcoming generation of surgeons. This survey in-

2012-2015 unsatisfied satisfied good excellent unrated was the 
course 
helpful 
in your 
futur 
practice

Theoretical part 
(morning and afternoon)

1 4 50 143 38 175

Practical part 
(morning and afternoon)

0 5 42 180 10 196

Simulator 2 5 25 49 37 64

Availability and help 
of faculties

0 1 8 100 8

Facilities 0 1 12 95 9
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vestigated the key factors that determine the choice of a teaching hospital for the current generation.
Methods: Participants to the first step of surgical qualification (Basisprüfung Chirurgie) were surveyed 
using a 81-item questionnaire investigating hospital attractiveness, organization, communication, 
teaching culture, working hours, and hospital teaching status and location. Results were reported as 
mean, standard deviation (SD), and range (R) from a 1-6 scale (1 worst, 6 best). Results were adjusted 
for sex, age, and nationality by multivariate analysis.
Results: 968 questionnaires from the 2013 to 2015 nationwide examinations (return rate of 81.8%) 
were evaluated. Male:female ratio was 1.56 with 568 men (60.9%) and 365 women (39.1%) answer-
ing the survey. Participants were residents (n=894, 95.4%) with a mean age of 30 (SD 3.4, R 24-51). 
Most of them were aiming for a speciality in general surgery (n=297, 32.1.%), orthopedics (n=294, 
31.8%), urology (n=64, 6.9%), and plastic surgery (n=43, 4.6%). When queried about the most impor-
tant factors in hospital/residency attractiveness, residents put first a structured teaching environment 
with active learning and involvement in surgical cases (5.58, SD 0.63, R 3-6), second was interest and 
fun in everyday’s work (5.57, SD 0.62, R 3-6), third learning by doing (5.53, SD 0.73, R2-6). A friendly 
communication (5.52, SD 0.65, R 3-6), good relationships at work (5.45, SD 0.6, R 2-6), and an intro-
duction program for new employees (5.38, SD 0.76, R 2-6) were further points raised. Adjusting these 
results for sex, age, and nationality revealed no influence of these individual factors on the key drivers 
of choice of a surgical department (smallest p=0.065).
Conclusion: Current surgical residents value most a structured teaching environment with active in-
volvement in the operating room, fun and interest in everyday’s work, and good working relationships 
over working hours regulations, salary, and prestige. Surgical leaders may take this into account when 
shaping a teaching and working environment that attracts and retains the surgeons of generation Y.

 
54.5
Single-Incision and natural orifice translumenal endoscopic surgery in Switzerland
D. C. Steinemann1,2, A. Zerz1, M. Adamina3, W. Brunner4, A. Nocito5, A. Scheiwiller6, R. Spalinger7,  
S. Vorburger8, S. H. Lamm1 (1Bruderholz, 2Heidelberg/DE, 3Winterthur, 4St.Gallen, 5Baden, 6Luzern,  
7Zollikerberg, 8Burgdorf)

Objective: Single-incision laparoscopy (SIL) and natural orifice translumenal endoscopic surgery 
(NOTES) aim at reducing surgical access trauma. To monitor the introduction of emerging technolo-
gies, the Swiss Association for Laparo- and Thoracoscopic Surgeons launched a database in 2010. 
The current status of SIL and NOTES in Switzerland is reported and the techniques compared.
Methods: The number and type of procedures, surgeon experience, their impressions of performance, 
and conversion and intra- and postoperative complication rates between 2010 and 2015 are de-
scribed. A survey was used to acquire data of SIL and NOTES procedures not included in the registry.
Results: Nine centers included 650 eligible procedures. Cholecystectomy (55%) and sigmoidectomy 
(26%) were most prevalent in both techniques. The frequencies of taught procedures were 4% and 
43% for SIL and NOTES (P < 0.001), and surgeon self-estimated impression of performance was per-
fect in 50% and 89%, respectively (P < 0.0001). Conversions in total were 3.6% and 5.7%, respectively, 
and 1.1% to open for both techniques. Complication rates were 5% in SIL and 2.7% in NOTES, with 0.8% 
access-related complications in NOTES and none in SIL (P = 0.29). Survey results included 951 SIL and 
898 NOTES procedures; 11.4% and 15.6% of cholecystectomy, sigmoidectomy, and right hemicolec-
tomy cases were operated using SIL or NOTES, respectively (P < 0.0001).
Conclusion: In selected specialized centers, a considerable proportion of patients were operated with 
novel techniques and low overall and access-related complication rates. Most conversions involved an 
early change to conventional laparoscopy. Possibly because of a better impression of comfort during 
the procedures, NOTES surgeons were more willing to teach the procedure. The adoption of scarless 
surgery in specialized centers in a relevant proportion of patients is welcomed.

 
54.6
Noise peaks impact on communication in the operating room: An observational study
S. Keller1, F. Tschan1, N. K. Semmer2, D. Candinas2, G. Beldi2 (1Neuchâtel, 2Bern)

Objective: Previously we showed that both higher noise levels and alterations of communication in the 
operating room were associated with surgical site infections. The present study aimed to explore the 
underlying mechanisms in order to explain the association between an external stimulus (noise) and 
a clinical outcome parameter
Methods: In 109 long (duration of more than 1 hour) abdominal surgeries noise and communication 
was measured. Noise peaks during five minute intervals were related to the amount of observed com-
munication during the same interval.
Results: Noise peaks were associated with decreased case-relevant communication; this effect was 
moderated by the level of surgical experience. In particular, case-relevant communication decreased 
under high noise peaks conditions among junior, but not among senior surgeons. Conversely, case-
irrelevant communication did not decrease under high noise peaks conditions; rather, there was a 
trend towards more case-irrelevant communication under high noise peaks.
Conclusion: The results support the hypothesis that noise peaks lead to a shift from case-relevant 
towards case-irrelevant communication. Therefore noise impairs efficient communication because it 
draws on attentional resources, rather than impairing acoustic aspects of communication. As case-
relevant communication is important for surgical performance, exposure to high noise peaks in the OR 
should be minimized, especially for less experienced surgeons.

54.7
Einführung der Clinical Nurse in einer Schweizer Klinik
C. Giovanoli, M. Adamina, M. Hugener, S. Breitenstein (Winterthur)

Objective: Die Clinical Nurse (CN) ist eine neue Berufsgruppe aus ausgebildeten Pflegefachpersonen, 

welche die Assistenzärzte von der administrativen Arbeit entlasten, um ihnen mehr operative Tätig-
keiten zu ermöglichen und die Kontinuität auf der Station zu garantieren. Diese Studie misst das Emp-
finden der Mitarbeitenden anlässlich der Einführung von CN.
Methods: Bei Einführen (erste 3 Monate) der CN am Kantonsspital Winterthur wurden Ärzte (Az), Pflege 
(PF), Patientenkoordination (PK), Sekretariat (Sek) und Physiotherapie (Phy) befragt. Zum Zeitpunkt 
der Befragung hatten die Hälfte der Ärzte und ein Drittel der Pflege noch wenig Erfahrung mit den CN.
Results: Die Rücksendequote betrug 67.8% (143/211). Den grössten Nutzen der CN wurde auf Ebene 
der Az (89%), PF (84%) und PK (80%) erwartet. Bei den Befugnissen einer CN waren die Verlaufsein-
träge (Az 97%, PF 94%, PK 80%, Phy 100%, Sek 75%) und die selbstständige Verordnung von Behan-
dlungspfaden und Listenmedikamente (Az 81%, PF 90%, PK 40%, Phy 100%, Sek 100%) akzeptiert. 
Im Gegensatz stiess das Ausstellen von Rezepten (Az 34%, PF 61%, PK 80%, Phy 25%, Sek 25%), das 
Verordnen von Labor und Röntgen (Az 48%, PF 57%, PK 40%, Phy 25%, Sek 50%) sowie einfache 
Operationsaufklärungen, Austritts- und Sprechstundenberichte (Az 45%, PF 37%, PK 60%, Phy 25%, 
Sek 50%) auf Skepsis. Die Erfahrungen mit den Clinical Nurse waren insgesamt sehr positiv (Az 81%, 
PF 96%, PK 100%, Phy 100%, Sek 75%). Allerdings zeigte sich über eine Unsicherheit bezüglich der 
genügenden Klärung der rechtlichen Fragen (Az 45%, PF 49%, PK 40%, Phy 50%, Sek 50%) und viele 
fühlten sich ungenügend informiert über das Berufsbild der Clinical Nurse (Az 54%, PF 49%, PK 80%, 
Phy 50%, Sek 75%). Die Akzeptanz der Clinical Nurse im Team war in allen Berufsgruppen sehr hoch 
(Az 81%, PF 91%, PK 80%, Phy 75%, Sek 50%) und alle fanden, dass sich die Patientenbetreuung 
durch die CN verbessert wurde (Az 87%, PF 71%, PK 100%, Phy 50%, Sek 75%). Bei Pflege und Ärzten 
wurde zudem angegeben, dass die Arbeitsteilung (Az 72%, PF 82%) durch die CN verbessert wurde 
und dass die CN das Team spürbar entlastet (Az 80%, PF 88%).
Conclusion: Die CN geniessen wenige Monate nach Einführung eine grosse Akzeptanz am Kantons-
spital Winterthur seitens der Mitarbeitenden. Sie entlasten alle Mitglieder des Behandlungsteams und 
sie sorgen für eine verbesserte Effizienz der klinischen Abläufe.

54.8
Bowel milking with consequence
R. Seppey, S. Voney, M. Rothen, C. T. Viehl, C. J. Geppert (Biel)

Objective: Retrograde manual intestinal decompression/milking is argued to be beneficial in terms 
of abdominal closure by reducing intra-abdominal pressure. This improves respiratory function and 
intestinal motility. There is no proof of significant improvements in hospital stay, complications or mor-
tality, but these are suggested. We report a case of gangrenous cholecystitis after this procedure, a 
previously undocumented complication.
Methods: The patient underwent laparotomy and retrograde small-bowel decompression for an ob-
structive ileus. The postoperative follow-up was uneventful and the patient was discharged after 9 
days. 8 days later he returned in septic shock. An acute cholecystitis was diagnosed. Laparoscopic 
cholecystectomy was performed for an acalculous gangrenous cholecystitis. Bile culture showed a 
polymicrobial infection with E. coli, Klebsiella pneumoniae, Bacteroides fragilis, ovatus and thetaio-
taomicron, Eggerthella lenta and Enterococcus species. Antibiotic treatment with Piperacillin/Tazobac-
tam was started and the patient was discharged after 17 days.
Results: Polymicrobial aerobic as well as anaerobic colonization of the gallbladder is very rare (both 
representing less than 3% of the infections) and a combination of both aerobic and aerobic bacteria 
must be exceedingly rare. The bacterial colonization of the gallbladder in our case is typical of a co-
lonic microflora. We know that the microbial flora of the ileum can be, due to a backwash colonization 
from the colon, similar to the flora of the colon. We conclude therefore, that the bacteria present in the 
dilated intestine colonized the gallbladder after the retrograde decompression, which lead to the acute 
gangrenous cholecystitis.
Conclusion: To our knowledge, this is the first report of acalculous gangrenous cholecystitis after intes-
tinal decompression. Gangrenous cholecystitis is a known complication in critically ill patients. It would 
be interesting to study the prevalence of cholecystitis in patients on intensive care units who underwent 
retrograde intestinal decompression and to detect a correlation between intestinal decompression and 
acalculous gangrenous cholecystitis. A simple method to reduce the risk of this complication is to 
place a nasogastric tube in the distal duodenum/proximal jejunum before decompression and avoid-
ing decompression of the potentially colonized terminal ileum.

Trauma III 56
56.1
Contrast-induced nephropathy (CIN) in polytraumatized patients
A. Bong, R. Moos, H.-P. Simmen, V. Neuhaus (Zürich)

Objective: Contrast enhanced whole body CT is more and more routinely performed for the initial evalu-
ation of severely injured patients. The nephrotoxic effects of the intravenous contrast agent have been 
well investigated in patients undergoing coronary angiography. However, little is known about the con-
trast-induced acute kidney injury in trauma patients. The primary goal of this study was to determine 
the prevalence of CIN at a Level I trauma center. Further, independent risk factors for the development 
of CIN and the clinical implications were investigated. 
Methods: The electronic medical records of all trauma patients admitted to the resuscitation area of our 
Level I trauma center between 2008 and 2014 were retrospectively reviewed. Inclusion criteria were 
pre-clinical intubation and i.v. contrast enhanced whole body CT at admission. Exclusion criteria were 
missing initial serum creatinine levels (SCr) or missing follow up levels within 72 hours. Two hundred 
and eighty four patients with a mean age of 47 years met the criteria and were further analyzed. CIN 
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was defined as a relative increase in SCr > 25% over the baseline value or an absolute increase of > 
44 µmol/l within 72 hours. Bivariate and multivariable regression analyses were performed to identify 
significant risk factors. Therefore all p-values < 0.1 were included. A p-value < 0.05 was considered 
statistically significant.
Results: Forty one patients (14%) met the criteria for CIN. Six patients (15%) had hemodialysis in the 
CIN-group and 8 (3.3%) in the group without CIN. Mortality rate was 32% in patients with and 23% in 
patients without CIN. Older age (OR 1.02),new para-/tetraplegia (OR 5.9) and pre-existing musculo-
skeletal diseases (OR 4.5) were identified as independent risk factors for CIN. CIN itself significantly 
increased the risk for hemodialysis (OR 4.8). However, CIN was not a risk factor for mortality nor com-
plications while controlling for concomitant injuries, comorbidities, age, and sex. The length of stay 
was also not affected by CIN.
Conclusion: The incidence of CIN (14%) was slightly higher compared to other studies. This is possibly 
due to our inclusion criteria, since only severely injured patients were included in our study. We found 
age, plegia and muskulo-skeletal diseases as risk factors for CIN. CIN itself did however not affect in-
hospital outcome except for hemodialysis.

56.2
Biomechanical comparison of standard plating technique and retrograde medullary screw fixation in 
unstable anterior pelvic ring fracture with low bone mineral density
Y. P. Acklin1, I. Zderic1, J. Buschbaum1, P. Varga1, J. Inzana1, S. Grechenig2, G. Richards1, B. Gueorguiev1, 
P. Schmitz2 (1Davos, 2Regensburg/DE)

Objective: In some fracture situations, anterior pubic ramus osteosynthesis is necessary to obtain 
pelvic ring stability. The aim of this study was to biomechanically compare plate and retrograde endo-
medullary screw fixation of the superior pubic ramus in pelvic fractures with low bone mineral density 
(BMD).
Methods: We analyzed six human cadaveric hemi pelvises in a matched pair analysis. The BMD was 
measured using the adjacent fifth lumbar vertebra. The simulated two-fragment fracture model was 
fixed with a 7.3mm cannulated retrograde inserted screw (group 1) or with a 10-hole 3.5mm recon-
struction plate (group 2). Biomechanical testing was performed through cyclic loading until failure. An 
optical 3D motion tracking system monitored the relative interfragmentary movements.
Results: Failures in group 1 were characterized by the screw cutting through the cancellous bone. In 
group 2, the specimens exclusively failed by plate bending. Initial axial construct stiffness was 464 ± 
69.7 N/mm in group 2 and 424 ± 116.1 N/mm in group 1, which were not significantly different (p 
= 0.345). However, the cycles to failure were significantly higher in group 2 (10226 ± 3295) than in 
group 1 (3469 ± 1837), (p=0.028).
Conclusion: The biomechanical testing showed superior pubic ramus stabilization with plate osteo-
synthesis compared to a single retrograde screw. In osteoporotic bone, plate osteosynthesis may be 
advantageous; however, the extensive soft tissue dissection that is required for plating, in contrast to 
the minimally invasive retrograde screw fixation, must be considered.

56.3
Sacro-iliacal screw positioning using intraoperative 3D CT guided navigation in posterior pelvic ring 
fractures
L. Gyozo1, M. Delcogliano1, S. Ghisla1, P. Potocnik2, N. Marelli1, T. Tommazi1, M. Arigoni3, R. Rosso1,  
C. Candrian1 (1Lugano, 2St.Gallen, 3Locarno)

Objective: Unstable or painful posterior pelvic ring fractures are indication for a surgical stabilization. 
The traditional percutaneous stabilization method, which uses fluoroscopic image amplifiers for the 
placement of sacro-iliacal (SI) screws, demands a high degree of experience and carries the risk of 
errant positioning of screws with neurovascular complications up to 18 percent. Using a computer 
assistance can decrease the incidence of screw misplacement but analyses of results of fluoroscopy 
based on computer assisted navigation systems still document 6-19 percent of cortical perforations. 
Our aim is to show that 3D CT guided navigation (O-Arm) allows a more precise screw positioning 
compared to the conventional methods probably also therefore avoiding complications.
Methods: A retrospective analysis was carried out from August 2008 to October 2015 and we found 31 
patients stabilized with 45 percutaneous SI screws. In each patient a Navigation System 3D CT based 
was used to place 8 mm cannulated screws percutaneously. The screw positioning was controlled on 
a second scan at the end of the procedure. To check the positioning or mobilization of the screws on 
the control CT scan we used an evaluation developed by Gras et al.:
I. secure positioning, completely in the cancellous bone
II. secure positioning, but contacting cortical bone structures
III. misplaced positioning, penetrating the cortical bone.
Results: In our series, errant placement was found of 2/45 screws according to our classification, 
which is a 4,4% misplacement rate. 12 screws (26.6%) were fixed well but reaching the cortical with-
out perforating it. No complications occurred.
Conclusion: The O-Arm guided navigation allowed a precise and safe SI screw positioning in our 
collective. The rate of misplacement was lower compared to the data published for the conventional 
methods and no complications occurred. The disadvantages are the high acquisition costs and the 
relatively high radiation dose for the patient compared to the fluoroscopic standard fixation method, 
but the radiation dose for the surgeon is minor.
 

56.4
Four near misses: Complex fractures of the pelvis
N. Habib1, M. Bernasconi2, M. Arigoni2, M. Delcogliano1, R. Rosso1, C. Candrian1 (1Lugano, 2Locarno)

Objective: Complex fractures of the pelvis are a relatively common injury in the polytrauma patient that 

usually occur due to high energy trauma. Diagnosis is readily made with conventional x-rays or CT 
scans. However, if during imaging the fracture is reduced, the diagnosis may be missed. We report in 
fact four cases of almost missed complex fractures of the pelvis.
Methods: Three patients were brought to our emergency department after a fall from more than 3 
meters and one following a motor vehicle accident. A pelvic radiograph and a total body CT scan were 
performed. Patient 1 was diagnosed with a stable fracture of the right sacrum (Denis I), and patient 
2, 3 and 4 had negative CT scans of the pelvis, with plain films which were retrospectively positive. All 
four had additional lesions.
Results: Secondary to persistent pain following mobilisation of the anterior pelvic region in patient 1 
and 4, a follow up radiograph was performed and a symphysis widening of 12mm and 9mm consecu-
tively was diagnosed as well as a vertical shear in patient 4. Patient 2 and patient 3 retrospectively had 
suspicious radiographic studies from the emergency department (12mm and 15mm), however both 
had normal CT scans. The diastasis was confirmed in patient 2 with follow up radiograph three days 
after admission and in patient 3 the instability of the pelvis was determined during amputation revision 
one day after admission. A stabilization procedure of the anterior and posterior pelvic rings with plate 
and screws was performed for patient 1, in patient 2 and 3, the pelvic ring was stabilized only anteriorly 
while patient 4 refused an operative treatment (currently asymptomatic).
Conclusion: These four cases highlight that normal plain film radiographs and/or CT scans of the 
pelvis do not definitively exclude a lesion of the pelvis. Critical clinical examination in all four cases 
should have raised suspicion. It has to be discussed whether the imaging in the emergency depart-
ment should be performed without pelvic belt at least for the hemodinamically stable patients.

56.5
Analysis of fluid resuscitation in critically injured patients: A descriptive retrospective single center 
cohort study
K. Sprengel1, H.-P. Simmen1, C. M. Werner1, K. O. Jensen1, C. Keller2, S. Wirth1, L. Mica1 (1Zürich, 2Köln/
DE)

Objective: Multiple injured patients are mostly in the productive age and are highly endangered to die 
by exsanguination. In this study the focus was set on the fluid resuscitation death and outcome of 
critically injured patients.
Methods: Totally 2956 patients were included into this sample. The inclusion criteria were age ≥ 16 
years and injury severity score > 16. The sample was divided in patients who died within 72 hours 
and those who survived. Differences between the groups were measured by analysis of variance and 
Kruskal-Wallis for parametric data. Independent predictors were analyzed by logistic regression and 
the predictive quality for death and systemic inflammatory response syndrome (SIRS) was analyzed 
by receiver operating curves (ROC). The given volumina were normalized according the TRISS score of 
each patient. All analyses were performed in SPSS.
Results: The binary logistic regression revealed the given amount of crystalloids and colloids within 
the first 48 hours as independent predictors for early death and SIRS (p<0.001, p=0.003 and p=0.01, 
p<0.001). The ROC revealed an increasing area under the curve according the time and after 48 hours 
it was 0.825 for crystalloids and 0.702 for colloids for survival. The values for SIRS were 0.680 for 
crystalloids and 0.769 for colloids.
Conclusion: Fluid resuscitation does not negatively influence the survival; however, the development of 
SIRS and SIRS is an independent predictor of death. A more balanced fluid resuscitation could be the 
future to improve the outcome of multiple injured patients.

56.6
FAST and/or whole-body CT in abdominal trauma during resuscitation-room treatment – results of an 
online survey
L. Grünherz1, K. O. Jensen1, V. Neuhaus1, T. Berk1, B. Ciritsis1, C. Michelitsch2, H.-P. Simmen1, K. Sprengel1 
(1Zürich, 2Chur)

Objective: The initial resuscitation room treatment of severely injured patients requires a systematic 
and quickly performed survey. Whereas the strict ATLS®-based algorithm provides a focused abdomi-
nal sonography (FAST), well-recognized studies show an advantage of early whole-body computed 
tomography (CT) in haemodynamically stable and unstable severely injured patients. We therefore 
aimed to assess the extent of whole-body CT in abdominal trauma during resuscitation room treat-
ment. 
Methods: A cross-sectional study, based on an online survey, which included 175 Austrian, Swiss and 
German trauma surgeons, was carried out over a time period of 8 months in 2015. With regard to 
structural country-specific differences, members of the Swiss association for surgery were contacted. 
On the other side, Austrian and German participants were contacted by the committee of their respec-
tive association for trauma surgery. The participants were also asked for treatment algorithms and an 
evaluation of those algorithms.
Results: Of the participants, 82% of the trauma surgeons agreed with early whole-body CT in haemody-
namically stable patients with abdominal trauma. Due to better planning of surgery and tactic, the indi-
cation for CT was even 95%. However FAST was also to be considered as an essential test in haemo-
dynamically stable patients in 78%. Regarding the haemodynamically unstable patients, 93% of the 
participating trauma surgeons favored FAST compared to 48% who considered a CT. Although even 
62% believe that the CT allows for better planning of the surgery and tactic. The final question asked 
to the participants was which approach they favored based on a case report of abdominal trauma 
with questionable free fluid in FAST, a circular abdominal mark, and great lower abdominal pain. The 
abdominal CT with intravenous contrast agent had top priority in 51% of the participating departments. 
Conclusion: A majority, most of the participants respectively, relied on early whole-body CT in abdomi-
nal trauma in haemodynamically stable as well as unstable patients due to better planning of surgery 
and tactic. However, we must ask ourselves critically whether FAST is performed to the same extent 
and especially mostly in haemodynamically unstable patients.



swiss knife 2016; 13: special edition  47

56.7
Treatment of abdominal trauma from the trauma surgeon’s point of view – results of an online survey
L. Grünherz1, K. O. Jensen1, V. Neuhaus1, T. Berk1, B. Ciritsis1, C. Michelitsch2, H.-P. Simmen1, K. Sprengel1 
(1Zürich, 2Chur)

Objective: The classic general surgery and trauma surgery in Germany, Austria and Switzerland has 
undergone notable changes during the last years. Curricula and treatment situation are different within 
all three countries. Whereas the general surgery dissolved into visceral surgery in Germany, the trauma 
surgery abandoned thoracic and abdominal interventions to a varying extent. We therefore aimed to 
obtain the current treatment situation to identify structural adaptations that need to be made.
Methods: A cross-sectional study, based on an online survey, including 175 Austrian, Swiss and Ger-
man trauma surgeons, was carried out over a period of 8 months in 2015. With regard to structural 
country-specific differences, members of the Swiss association for surgery as well as the Austrian and 
German association for trauma surgery were contacted.
Results: In 43% of the participating departments, a visceral/general surgeon is part of the team in the 
emergency room, in addition to the trauma surgeon. As a consequence, 61% of the trauma surgery 
departments, performed surgery on only 1-24 patients with abdominal injury/year. Regarding non-
operative abdominal trauma, 30% of trauma departments treat 25-49 cases/year. A separation into 
the level of trauma center showed that the majority of level-I trauma centers operated on 50-100 pa-
tients. A similar development can be observed regarding the estimated general surgical competence 
that was stated with 100% for the clinical director, 50% for the attending/specialist and 0% among the 
residents. Asked for their personal opinion, 47% aspire to have at least theoretical competence and 
partial independent operative competence in abdominal trauma. 73% want to be able to carry out an 
emergency laparotomy, 66% a splenectomy and 54% a small bowl segment resection/suture. On the 
contrary, 12% believe that a trauma surgeon does not need any visceral surgical skills. 
Conclusion: Currently, abdominal trauma in Germany, Austria and Switzerland seems already to be 
treated mainly by the visceral surgery department, leading unavoidably to limited training in abdomi-
nal trauma for the junior trauma surgeon. A majority of the participants believe, having competence 
in abdominal trauma surgery, is a necessary skill for trauma surgeons. Therefore, it is essential that 
adaptations need to be made to teach basic skills of visceral surgery.

56.8
What are independent risk factors influencing mortality, in-hospital adverse events and length of stay 
in abdominal trauma?
V. Müller Lopez, R. Moos, G. A. Wanner, H.-P. Simmen, V. Neuhaus (Zürich)

Objective: The purpose of the study was to reveal independent predictors for mortality, in-hospital ad-
verse events and length of stay in abdominal trauma.
Methods: This retrospective cohort study was approached by analyzing prospectively collected coding 
records of all admitted trauma patients to a level 1 trauma center in Switzerland between 2008 and 
2014. Data included information such as age, sex, sustained and concomitant injuries as well as co-
morbidities, procedures, in-hospital adverse events and discharge status. Among the cohort of 20’186 
patients, a total of 1’662 (8.2%) sustained an abdominal trauma and complied with our inclusion 
criteria. Logistic and linear regression analyses where applied to identify independent predictive factors 
for mortality, in-hospital adverse events and length of stay.
Results: Blunt abdominal trauma represented the predominant mechanism of injury (92%). The most 
frequent diagnosis was contusion of the abdominal wall (58%), followed by injuries of the liver (11%), 
urinary and pelvic organs (11%), and splenic rupture (9.3%). Seventy-nine per cent were managed 
non-operative. Overall mortality was 5.8% (n=96). Independent predictors for mortality were age, 
liver rupture, colon injury, concomitant head, thoracic, pelvic or spine injuries as well as reanimation, 
postoperative hematoma and acute hemorrhagic anemia. In-hospital adverse events occurred in 26% 
(n=433). Significant contributing risk factors were older age, injuries of the pancreas, thorax, spine, 
pelvis, and extremities, comorbidities (peptic ulcer, coronary heart, chronic pulmonary, mental, and 
musculoskeletal system diseases), and a larger number of procedures. The average length of stay 
was 9±15 days. Splenic rupture, bladder or rectal injuries, concomitant trauma of the pelvis, spine 
and extremities, as well as distinct comorbidities (congestive heart failure, end stage chronic renal 
disease, paresis, mental disorders, peptic ulcer disease, coronary heart disease, hypertension and 
musculoskeletal disorders) lead to a longer hospital stay.
Conclusion: These findings indicate the importance of a holistically clinical assessment to detect the 
relevant concomitant injuries, and take comorbidities into account to possibly improve the outcome by 
adapting the indications to proceed with surgery and to modify peri-operative management.

56.9
Characteristics and functional outcome in survivors of severe trauma with versus without major brain 
injury
K. Born1, M. Keller1, F. Amsler2, T. Gross1 (1Aarau, 2Basel)

Objective: Considering the limited data in recent literature we investigated the trauma characteristics 
and long-term outcome of severely injured depending on whether they sustained major traumatic brain 
injury (mTBI) or not.
Methods: Prospective Swiss trauma center study evaluating the differences between survivors of se-
vere trauma (Injury Severity Score, ISS>15) with regard to whether they sustained mTBI (Abbreviated 
Injury Scale, AIShead >=3) or not (non-mTBI). Comparison of patient, injury and treatment character-
istics as well as long-term outcome scoring (SF-36; EQ-5D; TOP; QOLIBRI) at least one year following 
trauma (ANOVA; p<0,05).
Results: Overall 154 severely injured patients returned the self-report questionnaires: n=81 following 
mTBI vs. n=74 non-mTBI. Groups did not differ with regard to age, gender or mean ISS. In contrast, 
mTBI-patients were less often victims of high energy trauma (p=0.006), more often admitted second-

arily from another hospital (p=0.012) and had a higher probability to die (RISC<0.001). mTBI patients 
more frequently sustained severe injury (AIS>2) of the face (p=0.001) vs. non-mTBI who more often 
sustained additional severe injury of the thorax, abdomen, extremities and pelvis (all p<0.001). mTBI 
patients more often underwent emergency operations (<6h after admittance; p=0.008) or an ICU 
treatment (p=0.049), but did not differ in functional outcome at the end of hospital stay (Glasgow 
Outcome Scale). With regard to long-term outcome, e.g. the SF-36 or EQ-5D both groups demonstrated 
reduced values compared to the norm, but did not differ from each other. The trauma specific TOP 
only revealed a lower function for mTBI vs. non-mTBI patients in the mental item (p=0.003), the brain 
specific QOLIBRI in the cognition item of mTBI (p=0.015). No differences were found between the rate 
of capacity to work, loss of income or invalidity at least one year following injury.
Conclusion: Surprisingly, both trauma energy and injury severity (ISS) were not higher in mTBI com-
pared to non-mTBI patients. The long-term outcome of severely injured patients with mTBI appeared to 
differ only very discreet from those without mTBI. Further studies have to evaluate whether this finding 
may be due to an insufficient sensitivity of scorings well established in the field or may disclose a higher 
than expected functional loss of patients without mTBI.

Vascular Surgery Varia 58
58.1
Endovenectomy of the femoral veins for post-thrombotic syndrome with venous claudication
S. Jungi, T. Wyss, P. Kissling, V. Makaloski, D. Becker, J. Schmidli (Bern)

Objective: Post-thrombotic syndrome after iliofemoral deep vein thrombosis is common. It can lead to 
disability due to venous claudication. Symptoms can be relieved if venous drainage is restored. Stent-
ing for iliac vein stenosis is accepted. However, stenting below the inguinal ligament shows higher 
rates of in-stent restenosis. We report a case of surgical desobliteration of the femoral veins for post-
thrombotic syndrome with venous claudication.
Methods: One year after an iliofemoral deep vein thrombosis the patient suffered from venous claudi-
cation. Duplex sonography and magnetic resonance imaging showed an obstructive 6.5 cm long and 
dense intraluminal scar tissue in the common femoral vein extending into the deep and the femoral 
vein. The iliac vein was patent as were popliteal and femoral veins. An endovenectomy of the common 
femoral, the deep and the distal femoral vein, was performed. The removed specimen consisted of a 
maze of lumina and multiple web-like adhesions to the venous wall.
Results: Unobstructed venous drainage was successfully restored and venous claudication complete-
ly eliminated. Duplex sonography at three months follow-up confirmed patent femoral veins and no 
signs of restenosis. The valves of the femoral vein were competent.
Conclusion: An endovenectomy of the femoral veins can be performed safely to relieve veno-occlusive 
symptoms by reestablishing venous drainage from the lower extremity. The intraluminal dense scar 
tissue can be removed easily. Patients with chronic femoral venous obstruction may benefit more often 
from endovenectomy than suspected. A multicenter prospective study with long-term follow up would 
be desirable.

58.2
Retrospektive Untersuchung von 7 Fällen mit SID-SMA anhand des Takahashi-Algorithmus und 
Vorschlag zur Ergänzung des Algorithmus
S. Soppe1, A. Zdoroveac1, R. Marti1, L. Gürke2, P. Stierli1 (1Aarau, 2Basel)

Objective: Die isolierte spontane Dissektion der A. mesenterica superior, spontaneous isolated dissec-
tion of the superior mesenteric artery (SID-SMA), ist ein seltenes Krankheitsbild mit unklarer Ätiologie 
und uneinheitlichem Therapiekonzept. Wir zeigen eine Übersicht aus 7 Fällen von isolierten spontanen 
Dissektionen der A. mesenterica superior von 7 männlichen Patienten zwischen dem 50. und 61. Leb-
ensjahr aus den Jahren 2011-2015 aus 2 Spitälern in Bezug der Diagnostik und Therapie anhand des 
Takahashi-Algorithmus.
Methods: Retrospektive Untersuchung von 7 Fällen mit SID-SMA anhand des Takahashi-Algorithmus 
und Vorschlag zur Ergänzung des Algorithmus.
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Results: Zwischen 2011 und 2015 konnten wir insgesamt 7 Fälle von SID-SMA in 2 Spitälern diagnosti-
zieren. Alle 7 Patienten waren männlichen Geschlechtes und zwischen 50 und 61 Jahre alt (Median 
55.14 Jahre). In 2 Fällen wurde ein operatives, in 5 Fällen ein konservatives Procedere durchgeführt. 
Obwohl ein empfohlener Algorithmus von Takahashi et al. im Mai 2015 publiziert wurde und die radi-
ologischen Einteilungen nach Sakamoto et al. sowie Yun et al. seit langer Zeit existieren, findet sich 
bisher weltweit kein standardmässig angewandter Algorithmus. Der Algorithmus von Takahashi zeigt 
ein diagnostisches sowie therapeutisches Schema in 2 Ästen auf, ausgehend von der primären Symp-
tomatik und teilt sich anschliessend in einen konservativen und einen operativen Zweig, sowie einen 
dritten angiographischen Ast, welcher zu jeder der beiden Therapien überleiten kann. Wir untersuchten 
den 2015 von Takahashi publizierten Algorithmus retrospektiv auf die Anwendung bei den 7 von uns 
beschriebenen Patienten. Bei allen Fällen wurde die Diagnostik sowie auch die Therapie analog zum 
Takahashi-Algorithmus durchgeführt.
Conclusion: In unserem Patientenkollektiv zeigt sich der im Mai 2015 durch Takashi et al. publizierte 
neue Algorithmus für die Behandlung einer SID-SMA grundsätzlich gut geeignet zu sein. Wir empfehlen 
zusätzlich auch bei Fehlen einer aneurysmatischen Erkrankungen sowie keiner initialen Progression 
der Dissektion eine Verlaufs-Angio-CT nach 3 Monaten sowie eine erneute klinische Beurteilung.

58.3
Use of hybrid heparin-bonded nitinol ring stent in femoropopliteal lesions: A cohort study
F. Marra, L. Briner, T. Holzer, C. Dubuis, S. Déglise, J.-M. Corpataux, F. Saucy (Lausanne)

Objective: The endovascular approach is nowadays accepted as first line therapy in peripheral arterial 
disease. Nevertheless, the tortuosity and the mechanical stress of the femoropopliteal segment limits 
the midterm results of classical nitinol stent. The aim of the study is to evaluate a new designed heparin 
bonded stent used to treat femoropopliteal lesions.
Methods: From July 2014, we conducted an observational cohort study during one year. We selected 
all consecutive patients from a local prospective maintained web-based database (Secutrial, Berlin, 
Germany) treated for a femoropopliteal stenosis or occlusion by an endovascular approach using 
Gore Tigris vascular stent (Gore, Flagstaff, Arizona, USA). We defined primary patency and major 
adverse events as primary outcomes. Patients were scheduled for clinical assessment and duplex 
ultrasound or angio-CT-scan follow-up.
Results: We selected 27 consecutive patients (62.5% men, mean age 75.37 years) with 32 femo-
ropopliteal lesions who underwent angioplasty and were treated with placement of the Gore Tigris 
vascular stent. 25.0% of cases were done as an emergency procedure. Percutaneous approach was 
done in 65.6%of the cases. 59.4% of lesions were occlusions and 53.1% of lesions were located in the 
AP. The mean length of the lesion is 76.25mm (SD +/-25.11). Major adverse events at 6 months post-
operatively showed a non device -related mortality rate of 7.4% (2 patients), early stent occlusions in 
6.5% of cases (2 cases) within 7 days postoperatively and a major amputation rate of 3.25% (1 case). 
Preoperative and postoperative ABI increased from 0.28 to 0.57 respectively (p=0.001). Primary pa-
tency of the Gore Tigris vascular stent was 71.7%, primary assisted 73.9% and secondary patency was 
74.0% at 6 months follow-up.
Conclusion: Our study showed that the TIGRIS hybrid heparin-bonded nitinol ring stent seems to be 
a safe and effective endovascular option for complex occlusive disease of the femoropopliteal after 
a short term follow-up. Prospective observational studies with long-term follow-up evaluation are re-
quired to confirm our initial experience.

58.4
The biosynthetic Omniflow II graft offers good results for infra-inguinal revascularization when no 
veins are available: Our bi-centric experience
K. Dessì1, C. Haller2, P.-P. Pereira1, C. Dubuis1, F. Saucy1, J.-M. Corpataux1, S. Déglise1 (1Lausanne, 2Sion)

Objective: Autologous veins are the material of choice for infra-inguinal bypass in case of extensive 
peripheral arterial disease (PAD). Alternatives include prosthetic grafts or cryopreserved vessels but 
they are associated with higher risk of occlusion, problems of availability or costs. The Omniflow II 
(LeMaitre Vascular, USA) is a biosynthetic graft composed of cross-linked ovine collagen with a poly-
ester mesh endoskeleton. It offers better resistance to infection and increased long-term patency. The 
aim of this study is to report our bi-centric experience with the Omniflow II graft for the treatment of 
infra-inguinal PAD.
Methods: Retrospective analysis of prospective data retrieved from 2 centers between January 2009 
and December 2014 was performed. Consecutive patients with infra-inguinal PAD treated with a by-
pass using Omniflow II graft were included. Primary endpoints were patency rates at 1,6, 12 and 36 
months. Secondary outcome included post-operative complications and mortality rates.
Results: In this study, 37 patients (mean age 72 years, range 36-97) with 38 bypasses were identi-
fied. Hypertension was the most common risk factor (84%). Indications to surgery were critical limb 
ischemia in 29% of cases, claudication in 26%, acute ischemia in 21%, infected bypass graft in 13% 
and popliteal aneurysm in 8%. About half of patients (47%) had a history of previous bypass graft on 
the same leg. Distal anastomosis was done on the infra-genicular popliteal artery in 26% of cases, on 
tibial vessels in 34% and above the knee in the remaining 40%. Post-operative complications included 
surgical site infection in 19%. Medical complications occurred in 11% of patients. In the first 30 days, 2 
patients died. The mean follow-up was 18 months (range 1 day – 67 months). At 1/6/12/24 months, 
primary and secondary patency rates were 86%, 82%, 76% and 68% and 92%, 86%, 81% and 76%, 
respectively. Limb salvage rates at 6 and 24 months were 82% and 70%. Survival rate at 24 months 
reached 90%. 
Conclusion: When considering patients with many comorbidities and complex arterial disease, the use 
of Omniflow II graft seems to be a safe and effective alternative choice for infra-inguinal revasculariza-
tion. It offers acceptable patency rates up to 2 years. However, the small number of patients limits these 
results and more additional data are required to draw stronger conclusion.

58.5
“Inverse hybrid approach” to complete femoral arterial occlusions
L. Meuli, L. Hechelhammer, F. Dick, R. von Allmen (St.Gallen)

Objective: Ischemic foot ulcers may not heal after isolated restitution of collateral networks by pro-
fundaplasty. In patients too sick for bypass surgery, unconventional minimally invasive solutions are 
needed. Aim was to report a novel technical approach that is independent of a sophisticated hybrid 
infrastructure.
Methods: This technical report involves a 68-year old patient with extensive cardiopulmonary burden 
including a recent stroke due to carotid stenosis with contralateral occlusion, unstable angina pectoris 
deemed unreconstructible and previous lung irradiation for squamous-cell-carcinoma. Currently, the 
patient presented with foot gangrene due to complete occlusion of all femoral arteries precluding even 
above knee amputation. At least, the popliteal artery was patent at joint level.
Results: The “inverse hybrid approach” started with an ultrasound-assisted dorsal puncture of the 
popliteal artery under local anaesthesia followed by subintimal advancement of a 2.6F CXI support 
catheter (Cook Medical, Bloomington Indiana) up to the common femoral artery. After transfer to the 
operating theatre profundaplasty was performed including proximal endarterectomy of the superficial 
femoral artery to retrieve the retrograde catheter. Profunda circulation was released and a V-18 control 
wire (Boston Scientific, Marlborough Massachusetts) advanced through the prepositioned catheter. 
Once the wire reached the popliteal level, the catheter was retracted and the guidewire further ad-
vanced to increase stability. A conventional antegrade stent-angioplasty of the superficial femoral ar-
tery followed using three self-expanding nitinol stents (6mm Astron Biotronik, Berlin Germany). Lastly, 
the foot gangrene was controlled by open amputation. Postoperative workup showed normalised limb 
and foot perfusion, which enabled eventual closure of the forefoot amputation. Upon dismissal, the 
patient was able to walk slowly, but without pain.
Conclusion: Unconventional solutions may be needed if simultaneous desobliteration of the femoral 
distributor and endovascular recanalization seems unfeasible under C-arm fluoroscopy. The inverse 
hybrid approach installs the endovascular access under optimised visualisation first, but the angio-
plasty is performed only after inflow has been secured surgically.

58.6
Perioperative fluid management and nephrogenic diabetes insipidus – a case report
W. Mouton1, G. Heil1, B. Landtwing1, B. Vogt2 (1Thun, 2Bern)

Objective: Nephrogenic diabetes insipidus (DI) is rare. Patients suffering nephrogenic DI and undergo-
ing (vascular) surgery need careful perioperative fluid and infusion management.
Methods: A 45 year old male patient was diagnosed to have an x-linked recessive nephrogenic DI. 
The patient drinks 12- 15 liters of fluid per day. At night he gets up hourly to drink and to pass urine. He 
is married, has two children and goes downhill mountain-bike riding. Cardiovascular risk factors are 
arterial hypertension, positive family history, ex-smoker (10 py), high cholesterol and gout. The patient 
suffered, without any sudden onset, intermittent claudication on the right side with a free walking dis-
tance of 150 meters. The ankle–brachial index (ABI) was 0.6 on the right side and 1.0 on the left. MR 
angiography demonstrated a high grade stenosis in the distal right common femoral artery and a mild 
stenosis in the right common iliac artery. On this MR scan, the fornices of the kidneys were very large as 
a result of the huge urine volume, the ureters were up to 2.5 cm in diameter and the renal parenchyma 
was thinned. A right femoral thromboendarterectomy with bovine pericardial patch angioplasty was 
performed under spinal anaesthesia. Perioperative urinary catheterization was continued for 48 h. 
To replace the perioperative fluid and electrolyte losses we substituted a special hypotonic solution. 
The solution contained 30 mmol/l of sodium , 5 mmol/l of potassium, 2.5 mmol/l of dextrose and 1 
mmol/l of phosphate. Postoperatively the patient was electively transferred to ICU for 24 hours. 
Results: Distal foot pulses were postoperatively symmetrically palpable again (ABI was 1.0 on both 
sides). The postoperative course was uneventful. The histology, however, showed an embolus. Echo-
cardiography and 24 h–ECG were normal apart from the previously known annuloaortic ectasia. CT 
of the aorta showed no thrombus. A platelet inhibitor was continued, oral anticoagulation was not 
commenced. Return to work was after 2 weeks.
Conclusion: .X-linked recessive nephrogenic DI is an uncommon disorder that refers to a decrease in 
urinary concentrating ability resulting from a resistance to the action of antidiuretic hormone. Periop-
erative fluids in nephrogenic DI should be managed by nephrologists. In an elective procedure, the fluid 
management may be uncomplicated.
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CT of the aorta showing calcifications at the aortic bifurcation, the large fornices (triangles) and 
the enlarged ureters (stars). 

CT of the aorta showing calcifications at the aortic bifurcation, the large fornices 
(triangles) and the enlarged ureters (stars).

58.7
Current indications for aortoaortic tube stentgrafting of abdominal aortic aneurysm
S. Hofer, G. Heller, P. Knüsel, M. Furrer (Chur)

Objective: In the early era of the endovascular treatment of abdominal aortic aneurysm (AAA) the 
first system used was the aortoartic tube stentgraft (AATS) .The high late complication rates led to 
the developement of bifurcated stentgraft systems with longer sealing zones in the iliac arteries. The 
purpose of this study was to analyse the outcome after implantation of third generation of AATS in 
selected AAA patients.
Methods: We retrospectively looked at a consecutive series of patients with AAA treated by AATS from 
May 2009 to December 2015. The indication, the changes in aneurysm size and shape of the distal 
aorta and the secondary intervention rate have been analyzed.
Results: We treated 9 patients with AAA by AATS. The median postoperative surveillance time was 19 
months (range 0-80 months). In all these patients a narrow distal aorta less than 17 mm diameter 
(range 10-17 mm) and a median distal neck length of 29 mm (range 17-43 mm) was present. One 
patient with a ruptured aneurysm was initially treated by AATS as a bridging procedure and thereafter 
open surgery was performed. During follow-up we observed one rupture after EVAR due to a Type Ia en-
doleak. All other patients had no reinterventions, especially no endoleak Type Ib occured. In 3 patients 
sac shrinking was observed. In all patients the size and shape of the distal aorta remained unchanged.
Conclusion: We found, that in selected cases i.e. with a narrow and long distal aortic neck, the land-
ing zone remained stable. Thus, in properly selected patients, AATS seems to be a safe technique to 
exclude an AAA.

58.8
Truly ‚mycotic’ aortic aneurysm – a different beast altogether
M. C. Bogner, L. Meuli, A. Habersaat, F. Dick, R. von Allmen (St.Gallen)

Objective: Among all types of mycotic aneurysms true fungal infections are extremely rare but repre-
sent by far the most dangerous entity. Successful management does not only depend on debridement 
with adequate aortic replacement using infection-resistant material but, importantly, also on imme-
diate antifungal therapy. Aim was to highlight the challenges of clinical decision making when con-
fronted with such a case unexpectedly.
Methods: This report involves an 83-year old male patient who presented with persisting and disa-
bling back pain. Due to relapsing bacterial urinary tract infections, he had been treated repeatedly with 
antibiotics. Diagnostic work-up revealed a large aortic pseudoaneurysm originating from a severely 
calcified infrarenal segment. Immediately adjacent were a large osteolysis of the third lumbar vertebral 
body and a paravertebral abscess formation. Urgent surgery was performed under the assumption of 
bacterial aortic wall destruction.
Results: A surprising intraoperative finding of crumbly and white discharge from the vertebra and the 
abscess raised a high suspicion of a fungal infection. A radical debridement including the vertebral 
body was performed followed by bone replacement using allograft filling and in situ repair of the aorta. 
To limit surgical trauma and duration of surgery a self-made pericardial tube graft was used. After sev-
eral negative blood cultures, Candida ssp was eventually isolated from intraoperative tissue samples. 
Thanks to the initial suspicion, the patient had been treated adequately from the outset with Caspo-

fungin (Cancidas®) for 6 weeks, followed by longer-term fluconazole therapy for one year. Otherwise, 
he probably would not have left the hospital in such good shape, if at all.
Conclusion: Whenever dealing with mycotic aneurysms, one should prepare for the worst. Biological 
reconstruction is a precondition for curative infection control. Bovine pericardial grafts have proved 
effective in bacterial infections, but in (more aggressive) fungal infections collected results need to 
be audited first. Open repair permits radical debridement, biological reconstruction and local tissue 
sampling for targeted therapy. This ‘happy triad’ of advantages is unlikely to ever be outweighed by a 
minimally invasive endovascular bridge to destiny approach – even in aged and frail patients.

Trauma IV 60
60.1
Empirie und Evidenz: Welche Fakten-basierten Möglichkeiten haben wir zur Verbesserung von Over- 
und Undertriage im traumatologischen Schockraum-Management?
P. Braken, S. Morell, F. Amsler, T. Gross (Aarau)

Objective: Vor dem Hintergrund ungenügend selektionierender Schockraum (SR)- Kriterien des Trau-
manetzwerkes der Dt. Ges. für Unfallchirurgie (DGU) im Schwerverletztenmanagement eines Sch-
weizer Hochspezialisierte Medizin (HSM)-Zentrums galt es die Auswirkungen einer Anpassung ver-
schiedener bisher angewandter SR-Kriterien bzgl. daraus resultierender Over- bzw. Undertriage-Rate 
zu simulieren.
Methods: Mit dem Ziel die SR-Fallzahl deutlich zu senken, ging diese Untersuchung davon aus, dass 
in einem Schweizer-Traumazentrum sicher alle Verletzten, welche die HSM-Kriterien (ISS>=20 und/
oder AIS Schädel >2) oder den international meist benutzten Score ISS>15 erfüllen, im SR behandelt 
werden sollten (Undertriage-Ziel Am Coll Surg 5-10%). Zugleich sollten aber möglichst wenige leichter 
Verletzte dort behandelt werden (Overtriage-Ziel <50%). In Ermangelung einer vollständigen Erfassung 
sämtlicher Alarmierungskriterien pro SR-Fall erfolgte eine vergleichende retrospektive Testung pros-
pektiv gesammelter Daten bzgl. aktueller vs. möglicher SR-Kriterien-Werte der in den Jahren 2013/14 
im Trauma-SR sowie aller mit ISS >15 od. AIS Kopf >2 Versorgten. (New) Injury Severity Score, (N)ISS; 
Abbreviated Injury Scale, AIS.
Results: Unter 1055 SR-Pat. wiesen n=779 (Overtriage 74%) keinen ISS >15 od. AIS Kopf >2 auf. Im sel-
ben Zeitraum wurden 64/340 Fälle mit diesem Score nicht im SR versorgt (Undertriage 19%). Bezogen 
auf die Kriteriengruppe Unfallmechanismus zeigte sich eine Overtriage von 50%. Bzgl. Zuverlegung 
betrug die Overtriage 62%, die Undertriage 23%. Für das aktuelle Kriterium GCS<14 fand sich eine 
Overtriage von 56% (190/340) sowie eine Undertriage von 18% (126/715). Würde man mit dem Ziel, 
allein Verletzte mit einem Mindesttrauma ISS >15 od. AIS Kopf >2 im SR zu behandeln, das GCS- Krit-
erium auf <9 senken, so würde sich die Overtriage auf 55% (153/280) erniedrigen, d.h. n=37 weniger 
Pat. fälschlich im SR behandelt. Andererseits würde somit die Undertriage auf 19% (149/775) steigen, 
d.h. n=23 Pat. über der Mindesttraumaschwere würden fälschlich nicht mehr im SR behandelt.
Conclusion: Unerwartet liess die Testung verlässlich erhobener physiolog. Alarmierungskriterien (z.B. 
GCS) keine relevante Optimierungsmöglichkeit der bisher zu hohen Over- und Undertriage erkennen. 
Am ehesten könnten die Unfallkriterien besser spezifiziert werden, wozu allerdings eine aufwändige 
prospektive Erhebung Voraussetzung wäre.

60.2
Major influence of interobserver reliability on polytrauma identification with the Injury Severity Score 
(ISS): Time for a centralized coding in the Swiss Trauma Registry?
R. Maduz, P. Kugelmeier, S. Meili, C. Meier, P. Wahl (Winterthur)

Objective: Since 2015, all designated trauma centres in Switzerland have been committed to provide 
defined patient data sets to the Swiss Trauma Registry (STR), including the Abbreviated Injury Scale 
(AIS) and the Injury Severity Score (ISS). Among other parameters, these scores shall be used to com-
pare treating institutions regarding trauma burden and outcome of severely injured patients, with the 
aim of optimizing resource allocation and patient outcome. However, reliability of these scores may be 
compromised by the complexity of the coding systems and interobserver reliability. As every trauma 
centre is responsible for its own coding and data input, this study aims at evaluating interobserver 
reliability of AIS and ISS coding.
Methods: Interobserver reliability of the AIS and ISS is analysed from a cohort of 50 consecutive se-
verely injured patients treated in 2012 in our institution. Coding was performed retrospectively from 
medical records by 3 independent and specifically trained observers.
Results: Despite median differences in ISS of 3 points (range 0-17), the intraclass correlation coef-
ficient was 0.975. Considering a cutoff ISS ≥ 16, only 38 patients (76%) were identified uniformly as 
polytraumatized or not. Increasing the cutoff to ≥ 20, this increased to 41 patients (82%). A difference 
in the AIS of ≥ 1 was present in 261 (16%) of possible codes, but this is biased by the fact that a large 
majority of body regions had no injury. Excluding all body regions were the 3 observers unanimously 
identified no injury, a difference of ≥ 1 was present in 91 of 193 (47%) and ≥ 2 in 21 of 193 (11%) 
injured body regions. As this corresponds to 94 of 579 possible observer pairings, differences in AIS of 
≥ 2 points have been observed in 16%, approximately every 6th case.
Conclusion: Even if corresponding interobserver correlation coefficients appear to be within ranges 
commonly accepted as moderately good, it appears that injury severity is not identified correctly or 
consistently when using the AIS. This leads to wrong identification of severely injured patients using the 
ISS. Improving consistency of coding, such as through centralization, would thus be recommended 
before scores based on the AIS are to be used for interhospital benchmarking and resource allocation 
in the treatment of severely injured patients.
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60.3
Is the Berlin Definition less rater reliant?
C. Pothmann, K. Jensen, L. Mica, H.-P. Simmen, K. Sprengel (Zürich)

Objective: The Berlin Definition arose as the consequence of different discussions through a con-
sensus process. Severely injured patients should be better selected by adding defined physiological 
parameters to the AIS, than solely using an ISS-based classification. The aim of this study was to inves-
tigate the rater dependence of the trauma scores (ISS, AIS, NISS and TRISS) as well as of the ISS based 
polytrauma definitions towards the Berlin Definition.
Methods: For the analysis of the interobserver reliability of the trauma scores, a total of 319 patients 
who met the inclusion criteria of the TraumaregisterDGU® 2009 and who were coded by different 
doctors, were included. For each patient, we, retroactively, estimated the ISS, TRISS, NISS and AIS of 
the different body regions. Here the statistical measure of the interobserver reliability was an Intra-
Class-Correlation (ICC, two-way-mixed, single measure, absolute agreement and confidence interval 
of 95%). For the analysis of the interobserver reliability of the polytrauma definitions, the sample was 
reduced to 187 primarily allocated patients. By different AIS and ISS coding the patients were defined 
as polytraumatized patients. Thereby we can describe the polytraumatized patients within the varying 
polytrauma definitions: ISS>=16, ISS>=18, ISS>=20 and the Berlin Definition. The statistical measure 
of the interobserver reliability was Cohen’s coefficient, Kappa.
Results: The statistical analysis of the interrater reliability, in view of the trauma scores, evinces good 
accordance (>0.80) determining the ISS, NISS, AIS Abdomen and TRISS. Only the AIS External shows 
questionable accordance (>0.60), whereas the rest of the AIS groups match excellently (>0.90). The 
statistical analysis of the interrater reliability of the polytrauma definitions presents moderate accord-
ance (<0.60) in the ISS groups (ISS>=16, ISS>=18 and ISS>=20). The Berlin Classification shows 
complete accordance (>0.81).
Conclusion: Compared to the ISS based polytrauma definitions, the Berlin Definition seems to be less 
rater reliant. Our investigation underlines the current discussions of the need to redefine the term pol-
ytrauma especially in regard to its rater dependence. By doing this, a better comparability of the patient 
data in studies and quality assurance procedures can be guaranteed.

60.4
Zu viele Patienten im Schockraum? Evaluation der DGU-Netzwerk-Schockraumkriterien im Alltag 
eines Schweizer HSM-Traumazentrums
P. Braken, H. Steitz, F. Amsler, T. Gross (Aarau)

Objective: Seit einigen Jahren gilt in unserem Zentrumspital die Kriterienliste des TraumaNetzwerkes 
der Dt. Ges. für Unfallchirurgie (DGU) zur Trauma-Schockraum (SR)- Versorgung: Für eine SR-Alarm-
ierung muss mind. eines der aufgelisteten Kriterien erfüllt sein. Angesichts des mit einer SR-Behand-
lung verbundenen interdisz. Aufwandes sowie Jahr für Jahr steigender SR-Fallzahlen, zudem unter 
dem Eindruck einer hohen Overtriage-Rate, erfolgte eine Analyse des Patientenkollektivs.
Methods: Retrospektive Untersuchung bestehender SR-Kriterien anhand prospektiv gesammelter 
Daten der in den Jahren 2013/14 behandelten erwachsenen SR-Patienten eines HSM-Zentrums; 
(New) Injury Severity Scores, (N)ISS; Abbreviated Injury Scale, AIS; mean+SD, ANOVA, p<0,05.
Results: Während des Beobachtungszeitraumes wurden 1055 Verletzte (51+21 J.) im SR behandelt. 
Davon wiesen 44% einen NISS>=8, 20% einen ISS>15 bzw. 21% ein HSM-Kriterium (ISS>20 od. AIS 
Schädel >2) auf: Je nach Score lag die resultierende Overtriage-Rate somit bei 56% bis 80%. Im selben 
Zeitraum wurden 26% der Verletzten mit einem NISS>=8, 13% mit einem ISS>15 bzw. 20% HSM-Fälle 
nicht im SR versorgt (Undertriage). Die Overtriage-Rate stieg von 2013 vs 2014 (z.B. für HSM-Pat. von 
77% auf 80%), wohingegen die Undertriage-Rate sank (z.B. für HSM-Pat. von 23% auf 18%). In 42% 
der Fälle erfolgte eine SR-Alarmierung allein aufgrund eines Unfallkriteriums. 19% der Patienten wur-
den aus einem externen SR zugewiesen. Bzgl. anatomischer Kriterien lag bei 36% ein AIS >2 vor, bei 
11% ein AIS >3. 18% des Kollektivs waren bei Einlieferung intubiert. 32% der Verletzten wiesen mind. 
eines der physiolog. Alarmierungskriterien auf: 25% einen GCS<14, 10% eine SaO2<90%, 3% einen 
systol. Blutdruck <90mmHg.
Conclusion: Aktuell gibt es weder national noch international eine einheitliche Regelung, wer nach 
einem Unfall in den Schockraum eines Traumazentrums gehört. Das American College of Surgeons 
entschied für eine Traumaschwere ISS>15, wobei eine Overtriage-Rate von <50% und eine Undertri-
age-Rate von 5-10% angestrebt wird. Unsere Erfahrung mit der Anwendung der DGU-Netzwerk-Krite-
rienliste weist eine deutlich höhere resultierende Overtriage-Rate von 80%, bei zugleich leicht höherer 
Undertriage-Rate von 13% auf. Detailanalysen bzgl. der einzelnen SR-Alarmierungskriterien müssen 
zeigen, inwieweit diesbezüglich eine Optimierung der SR-Patientenselektion möglich ist.

60.5
Stellenwert des Polytrauma-CT im Schockraum-Management eines Traumazentrums
K. Römer1, F. Mäder2, L. Prause2, M. Diepers2, T. Gross2 (1Visp, 2Aarau)

Objective: Aufgrund der hohen Sensitivität in der Diagnostik bei V.a. Schwerverletzung hat sich das 
Polytrauma-Computertomogramm (PTCT) in der Schockraum (SR)-Versorgung etabliert. Nach mehr-
jährigem Einsatz des PTCT in unserem Abklärungsalgorithmus interessierte uns der effektive Informa-
tionsgewinn im Vergleich zur standardmässig durchgeführten Basis-SR-Diagnostik gemäss ATLS.
Methods: Retrospektive Auswertung prospektiv erfasster Daten des standardisierten PTCT im SR eines 
schweiz. Traumazentrums bei V.a. Schwerverletzung. Triagierung entsprechend DGU-Kriterien. Trau-
maschwere gemäss Abbreviated Injury Scale, AIS bzw. (New)Injury Severity Score, (N)ISS; Mean±SD; 
Wilcoxon; p<0.05.
Results: In 920 Fällen (48±21 Jahre; mean ISS 10.3±9) wurde ein PTCT durchgeführt, davor in 85% 
die komplette radiolog. SR-Abklärung: In 95% je eine Sonografie-FAST, in 95% ein Thorax-Röntgen (Rx) 
und in 87% ein Becken-Rx, wovon sich je in 8% Hinweise für eine Verletzung im FAST, in 23% im Thorax- 
u. in 15% im Becken-Rx fanden. Die Zeit vom ersten Rx oder FAST bis zum darauffolgenden PTCT betrug 

durchschnittlich 21±34 Min., im Median 25 Min. nach Spitalankunft. In 25% der Fälle konnten im PTCT 
keine Traumafolgen nachgewiesen werden, in 21% in einer Stärke ISS 0-7, in je 27% mit ISS 8-15 bzw. 
ISS >15. Bei 44% der Verletzten fanden sich in den SR-Untersuchungen zuvor nicht erkannte Verletzun-
gen. Der max. Schweregrad der Neubefunde pro Pat. im PTCT lag im Mittel um 1.1+/-1.3 AIS-Punkte 
höher als in den SR-Voruntersuchungen (p<0.001). In 20% resultierte daraus eine Therapieänderung. 
Auf die radiolog. Sofortbefundung erfolgte gemäss Klinikabsprache innert 24h eine definitive Facharzt-
CT-Beurteilung: In 25% der Fälle kam es zu einer Befunderweiterung (medianer NISS-Anstieg von 9 auf 
10; p<0.001), welche bei 14 Pat. zu einer Therapieänderung führten.
Conclusion: Diese Resultate belegen die hohe Sensitivität des PTCT in der Trauma-SR-Diagnostik. In 
fast jedem zweiten Fall erbrachte das auf eine Basis-SR-Diagnostik folgende PTCT zuvor nicht erkannte 
Unfallfolgen, was wiederum in fast der Hälfte der Fälle zu einer Therapieänderung führte. Der „Preis“ 
eines solchen Routineeinsatzes ist allerdings ein retrospektiv bei mind. jedem vierten Verletzten un-
nötiges PTCT. Aus der weiteren Detailanalyse soll möglichst Evidenz-basiert eine Reduktion der beo-
bachteten Overtriage ohne relevante Erhöhung der Undertriage-Rate erreicht werden.

60.6
What are relevant pre-hospital triage information of severely injured patients indicating the need for 
immediate evaluation and treatment in the resuscitation area?
K. O. Jensen, D. Schmitt, L. Held, R. Heyard, C. Werner, H. P. Simmen, G. A. Wanner, K. Sprengel (Zürich)

Objective: Determining the severity of injury is hard to deal at trauma side. To reduce the ratio of under-
triage without drastically increasing the ratio of over-triage we evaluated actual guidelines and tried 
to detect relevant pre-hospital triage information of severely injured patients indicating the need for 
immediate evaluation and treatment in the resuscitation area
Methods: All trauma patient data of the year 2010 of our hospital were collected. Excluded were am-
bulatory treated patients. Activation of resuscitation room was coordinated based on the S3-guideline. 
Correctly triaged for resuscitation area were patients with an ISS>16 and/or the need for ICU treat-
ment. We conducted an accident factor including most of the injury-patterns to summarize them. The 
resulting thirteen variables were assorted due to their inclusion probability in the consequent models. 
Depending on the 13 variables, 14 possible triage models were evaluated. Brier- and Log-scores were 
calculated to evaluate how good the model manages to predict the necessity of resuscitation room 
activation. Within the chosen model we calculated the resulting rate of over- and under-triage.
Results: A total data of 1937 patients were included in this study. 69% (n=1344) were allocated to 
the emergency department; 31% (n=593) treated in the resuscitation room. Mean age of all patients 
was 48 +-22 years; sex distribution was 62% male and 38% females. Mean ISS was 7+-9 points. A 
mortality of 4% (n=71) was measured. Best prediction values were achieved with 11 variables, but the 
performance of the model did not decrease significantly by reducing to 7. Within the patients taken to 
ward or ICU there were 8.5% (n=19) of under-triage and 22.5% (n=385) of over-triage. Strictly using 
the prediction model with 7 covariates the under-triage would change to 2.8%, whereas in its turn we 
were forced to accept an over-triage of 56.6%.
Conclusion: Within this study the resuscitation room activation criteria could be reduced to 7 without 
losing its accuracy and safety for the patient. Statistical irrelevant parameters like pre-hospital estimat-
ed ISS, an intubated patient and suspected fractures of two proximal long bones could be excluded as 
well as a summarization of the accident pattern. Based on our findings the criteria should be validated 
and further evaluated with respect to potential independent factors e.g. age.

60.7
Muss jeder HSM-Traumapatient in den Schockraum?
L. Meier1, T. Gross1, F. Amsler2 (1Aarau, 2Basel)

Objective: Die konsekutive Qualitätserfassung eigener Schockraum (SR)- bzw. Hochspezialisierte 
Medizin (HSM)- Fälle erbrachte, dass nicht alle Patienten, welche gemäss Kriterien des HSM-Beschlus-
sorgans als schwerverletzt gelten, im SR versorgt wurden. Dies veranlasste uns zu einer Analyse 
möglicher Gründe und Konsequenzen.
Methods: Vergleichende Studie prospektiv gesammelter Daten aller 2013/14 in einem HSM-Trauma-
zentrum versorgten HSM-Verletzten (Injury Severity Score, ISS >19 und/oder Abbreviated Injury Score, 
AIS Schädel >2). Mean+SD; Chi-Square, ANOVA, p<0.05.
Results: Von insgesamt 295 HSM-Patienten waren 20% (n=60) nicht im SR versorgt worden: n=12 
mit einem ISS>19 sowie n=48 allein mit einem AIS Schädel >2 als HSM-Kriterium. Im SR- vs. nicht 
im SR-Behandelte unterschieden sich nicht in Bezug auf Alter, Geschlecht, Zuverlegungs- od. präklin. 
Intubationsrate, Notfall- od. Aufenthaltsdauer. 37% der nicht-SR-Pat. hatten mind. eines der physiolog. 
DGU-Netzwerk-SR-Alarmierungskriterien erfüllt vs. 60% der SR-Pat. (p=0.001). Nicht-SR-Pat. wiesen 
im Mittel seltener Hochenergietraumata (25% vs. 58%), höhere initiale GCS sowie tiefere ISS (14+6 
vs. 21+9) auf (je p<0.001). Bzgl. Verletzungsmuster erlitten nicht-SR-Pat. im Mittel häufiger schwere 
(AIS>2) Schädel-Hals-Traumata (p=0.006), zugleich seltener schwere Thorax- (p<0.01) bzw. Extrem-
itäten- od. Beckenverletzungen (p=0.001). Bei nicht-SR-Pat. verging mehr Zeit vom Unfall bis zur Einlief-
erung (p=0.004) bzw. vom Spitaleintritt bis zur ersten Diagnostik (57+31 vs 9+9 Min; p<0.001), bis 
zu einer Notfall-Op (p=0.030) oder Verlegung auf die IPS (p<0.001). Die radiolog. Notfalldiagnostik 
inkl. CT wurden bei nicht-SR-Pat. seltener eingesetzt (p<0.001). Zudem liess sich bei nicht-SR-Pat. eine 
niedrigere Intensivstations- und Intubationsrate (je p<0.001) sowie eine niedrigere Letalität (p=0.007) 
nachweisen. Die Letalität der nicht-SR-Pat. war mit 5% tiefer als erwartet (RISC 13%; p=0.013), hinge-
gen entsprach sie bei den SR-Pat. mit 19.6% fast dem RISC 18.1% (p=0.437).
Conclusion: Jeder fünfte HSM-Trauma-Pat. wurde in der Beobachtungsperiode nicht im SR versorgt: 
Überwiegend nach dominantem Schädelhirntrauma und meist weniger schwer verletzt. Unsere 
präliminären Resultate lassen trotz gegenüber SR-Pat. längeren Behandlungszeiten und vermindertem 
Aufwand keine negativen Auswirkungen z.B. auf die Letalität erkennen.



swiss knife 2016; 13: special edition  51

60.8
Sustainable polytrauma care? Incentives of the current DRG reimbursement
M. von Strauss und Torney, C. Reemts, T. Holler, T. Gross (Aarau)

Objective: Following the introduction of diagnosis related groups (DRG) in Germany 2003 relevant 
hospital defi-cits were discovered for the treatment of polytrauma, which led to a correction of the ac-
cording DRGs. This investigation assessed the current Swiss situation for the treatment of potential 
polytrauma in a highly specialised medicine (HSM) centre.
Methods: A retrospective cost recovery analysis of emergency room (ER) trauma patients from 2012 
to 2014 was performed. As to reveal patterns of profit and deficit cases (insurance returns vs. hospital 
expens-es) data were stratified according to DRGs or HSM criteria (ISS>=20 or AIS head≥3) and tested 
for possible variables of influence: patient (age, gender), trauma (Injury Severity score, ISS; Abbreviated 
Injury Score, AIS- regions), process (length of stay; intensive care unit, ICU) and outcome characteris-
tics (mortality): Mean+SD; ANOVA; Pearson correlation; p<0.05.
Results: 1606 ER-patients were analysed (ISS 14.3+8.3; 28% HSM patients). Income averaged CHF 
22’978+33’680 per case: For HSM-cases CHF 33’587+38’795 vs.CHF 18’894+30’541 for non-HSM 
cases (p<0.001). A mean case deficit of CHF 1’383+18’002 resulted, not significantly different be-
tween HSM- and non-HSM-cases. Only HSM cases with an ISS>=20 and an AIS head >=3 o yielded a 
mean profit, in contrast to cases with one or the other criteria (p<0.001). An overall annual deficit of 
CHF 740’516 was mainly explained by 21 cases with a deficit of more than CHF 50’000 each. On the 
other side, 25 cases resulted in a profit of more than CHF 50’000. 26% of all cases resulted in a deficit 
or a profit of >CHF 10‘000. Earnings and expenses correlated strongly (r=0.85) with each other and in 
a similar weak manner (maximum r=0.3) with patient, trauma and outcome characteristics. Length of 
stay was the process variable with the highest correlation (r=0.7 and 0.8, respectively). Neither profits 
nor deficits correlated with any of the variables tested except mortality (r=0.16): Non-survivors were 
profitable in contrast to survivors (p<0.001). The longer non-survivors survived the higher the profit 
proved to be (r=0.40;p<0.001). Only cases with DRG ICU codes or combined polytrauma/craniotomy 
were profitable.
Conclusion: The treatment of ER trauma cases was in overall deficit. Few outliers appear to be respon-
sible for unpredictable financial results and have to be analysed more in detail.

60.9
The management of more severe injuries in a Swiss trauma center: A comparison of paediatric with 
adult trauma
L. Salm, V. Oesch, I. Imhof, T. Gross (Aarau)

Objective: Almost 20% of the Swiss population are children or adolescents. Children and their type 
of injury vary in numerous ways from adults. Given the efforts in Switzerland to centralise paediatric 
trauma in specialised hospitals we were interested in the differences of the management and outcome 
following major trauma between children and adults treated in a trauma centre primarily specialised 
on adults.
Methods: Comparative analysis of major trauma patients (NISS>8) depending on age (<16y vs >16y) 
in a Swiss central hospital, including a full paediatric medicine & surgery service, but without a specific 
paediatric intensive care unit (ICU) from 2010-2014 (New Injury Severity Score, NISS; Glasgow Out-
come Scale, GOS; mean±SD; ANOVA, chi-square; p< 0.05).
Results: Out of 1558 major trauma patients treated in the study period 4.7% (n=74) were children 
(10±4.5 years old). Children more often sustained high velocity trauma compared to adults (74% 
vs 54%, p<0.001), however, the average severity of injury was higher in adults (NISS 19.6±10.8 vs 
14.1±5.8, p<0.001). No differences in the rate of primary treatment, transport by helicopter or emer-
gency intubation was found between the two age groups. Nevertheless, adults more often were in-
tubated at the place of accident, children in the emergency room (94.5% vs 45.5%, p=0.017). With 
regard to the body region involved (AIS) both, children (64%) and adults (67%) in majority suffered 
head injuries, which on average also were the most severe injuries. Children less frequently sustained 
chest or spine trauma compared to adults (15% vs 36% and 7% vs. 28%, respectively; p<0.001). More 
children than adults were operated in emergency (31% vs 23%) or immediately transferred in a larger 
specialised centre (6% vs 1%), on the other hand less children were treated in the ICU (21% vs. 49%; 
p<0.001). With regard to risk adjusted mortality (RISC) the outcome of both groups was better than 
expected (p<0.01). At hospital discharge children recovered more often without neurological deficits 
(GOS) than adults did (93% vs 76%, p=0.014).
Conclusion: Given the trauma routine in our centre and a well differentiated approach to paediatric 
cases according to given limitations, these results argue for the continuation of treatment for major 
trauma in children. Certainly the backing of a larger centre is indispensable for an optimal care of 
selected cases.

60.10
Descriptive comparison of the trauma systems of Germany and Switzerland
K. O. Jensen1, R. M. Moos1, R. Lefering2, L. Mica1, H. P. Simmen1, G. A. Wanner1, K. Sprengel1 (1Zürich, 
2Köln/DE)

Objective: Swiss and German prehospital systems, distribution and organisation of trauma centres 
are mostly individual. Based on the TraumaRegister DGU® (TR-DGU), we want to compare data of the 
participating hospitals of both countries. The difference in prehospital management and infrastructure 
raises the question whether there is an impact on the injury pattern, procedures and outcome.
Methods: This study was designed as a retrospective data base analysis. Data are collected from the 
accident until discharge. The inclusion criteria were admission to a level-1-trauma centre via resuscita-
tion room from 2009-12 with subsequent ICU/IMC care or reach the hospital with vital signs and die 
before admission to ICU. Differences were compared with respect to trauma mechanism, prehospital 
procedures and outcome.

Results: A total of 24576 patients were included. The mean age of patients in Switzerland (CH) was 
52 years with 30% females. In the German cohort (G) was a mean age of 47 years with 28% females. 
Mean ISS was comparable (CH 24.8 vs. G 24 points). There were twice as many falls from height>3m 
(CH 32% vs. G 17%) at the expense of traffic accidents (CH 37% vs. G 54%). Peculiar for the Swiss 
paramedic based emergency system there were 33% allocations done by paramedics without a phy-
sician in contrast to 3.5% (G). Nevertheless the allocation time was not decreased (CH 70 vs. G 67 
min). Although the rate of patients suffering from a GCS<8 (CH 28.3%; G 28%) was most likely, the 
rate of intubated patients allocated to hospital was much lower (CH 30% vs G 46%). At the arriving in 
the resuscitation area patients showed nearly similar physiological parameters. The rate of a severe 
traumatic brain injuries (TBI) (AIS>=3) exceeds to 63% (CH) in comparison to 50% (G). Isolated TBI oc-
cur with an incidence of 25% (CH) to 16% (G). Standardized mortality ratio was 0.88 (CH) vs. 0.82 (G).
Conclusion: Although there are obvious differences between the two countries especially regarding the 
emergency medical systems, results cannot be seen representative because only 3 Swiss hospitals 
participate in the registry at this time. We are looking forward with interest to have the first evaluation 
of the Swiss registry with all 12 centres that treat severely injured patients. These first results might give 
an idea on which points the Swiss trauma registry has to focus.

Endocrine 69
69.1
Recurrent laryngeal nerve injury after thyroid and parathyroid surgery: Evaluation of treatment out-
comes
G.-R. Joliat, V. Guarnero, N. Demartines, V. Schweizer, M. Matter (Lausanne)

Objective: Recurrent laryngeal nerve (RLN) injury is one of the most feared complications after thyroid 
or parathyroid surgery. It represents a disturbing postoperative problem for the patient. The aim of the 
present study was to assess the incidence of transient/permanent postoperative RLN injury after thy-
roid and parathyroid surgery and to observe the timing of recovery.
Methods: All consecutive patients operated for thyroid or parathyroid pathologies in our department 
from 2005 to 2013 were retrospectively reviewed for vocal cord paresis. All patients benefited from a 
fibroscopic laryngeal exam preoperatively and on postoperative day 1. Patients’ data were collected in 
a database for statistical analysis. Transient and permanent postoperative RLN injuries were analyzed. 
Treatment types were assessed, and recovery times were collected.
Results: The cohort included 653 patients (456 thyroid and 197 parathyroid resections) with a total 
of 955 nerves at risk. There were 76 immediate postoperative vocal cord paresis observed (76/955, 
8%). Among the 76 diagnosed paresis, 69 were transient (69/955, 7%) and 7 permanent (lasting 
more than one year, 7/955, 1%). The main treatment was speech therapy in 51% (39/76) of patients. 
Thirty-two patients had no particular treatment, 4 patients had an interventional treatment (3 cord me-
dializations, 1 partial arytenoidectomy), and 1 benefited from physiotherapy. The median recovery time 
of transient injuries was 8 weeks. Risk factors for permanent injuries were previous thyroidectomy, 
intraoperative RLN injury, and complete immobility of the vocal cord postoperatively.
Conclusion: RLN injuries after thyroid or parathyroid operations have a good prognosis. Most of the 
patients with transient postoperative RLN injury will recover normal vocal cord mobility within 6 months 
after the operation. Permanent RLN injuries remain rare (7 out of 955 nerves at risk).

69.2
Incidence and prognosis of contralateral vocal cord palsy after hemithyroidectomy in previously un-
operated patients
F. C. Grafen1, W. Kolb2, J. Rosenfeld2, T. Clerici2 (1Schlieren, 2St.Gallen)

Objective: An injury of recurrent laryngeal nerve during thyroid surgery with consecutive transient or 
permanent palsy of the ipsilateral vocal cord is a well-known complication of thyroid surgery. In con-
trast, a vocal cord paralysis (VCP) of the contralateral, not operated side after a normal preoperative 
laryngoscopy is a very rare, unexpected event. Little is known about causes, incidence and prognosis 
of this uncommon complication.
Methods: Retrospective single center analysis of prospectively collected data of 926 thyroid resections 
performed between January 2012 to December 2015. Out of these 467 resections (50.4%) corre-
sponded to hemithyroidectomies on patients who had no previous neck surgery (women 366, men 
101). All patients underwent a laryngoscopic investigation of the vocal cord function by a phoniatrician 
preoperatively and prior to discharge. Intraoperative neuromonitoring is used and a nasogastric tube is 
placed in the proximal esophagus. The contralateral thyroid lobe was neither explored nor dissected. A 
permanent palsy was defined as partial or complete persistent VCP 6 months after hemithyroidectomy.
Results: In this cohort of 467 patients all but one patient had a preoperative laryngoscopy (99.8%). 
461/467 patients had a laryngoscopic evaluation of the vocal cord function before discharge (98.7%).
There was one patient with a preexisting, preoperatively discovered VCP on side of the procedure. Fol-
lowing surgery 17 patients (3.6%) showed an ipsilateral VCP which resolved completely within the 
first 6 postoperative months – there was no case of permanent partial or complete VCP. Unexpectedly, 
in 4 patients one partial and three complete VCP of the contralateral side were detected (0.8%). They 
were symptomatic to a varying degree (asymptomatic to severe hoarseness) and received logopedic 
speech therapy. There was an equal distribution with two VCP on both sides. The clinical symptomatol-
ogy and the VCP resolved completely in all 4 cases in the further course.
Conclusion: Contralateral VCP is an unexpected event after hemithyroidectomy and cannot be ex-
plained by the surgical procedure. This phenomenon is more frequent than expected and may be 
underestimated if postoperative laryngoscopy is not performed as a standard of care and by an ex-
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perienced phoniatrician. Fortunately this entity of VCP seems to have a good prognosis since all our 
observed cases resolved completely.

69.3
Impact of the Ultrasonic scalpel on the amount of drained lymph after axillary or inguinal lymphad-
enectomy
O. Gié, M. L. Matthey-Gié, P. M. Marques-Vidal, N. Demartines, M. Matter (Lausanne)

Objective: Seroma formation and lymphoedema following radical lymph node dissection (RLND) 
are complications frequently encountered. One potential strategy to reduce the incidence of these 
complications is the use of Harmonic Scalpel. A recent randomized trial showed a higher rate of lym-
phoedema in patients who underwent RLND with harmonic scalpel suggesting an oversealing of the 
lymphatic vessels. The aim of the present prospective study was to evaluate the impact of harmonic 
scalpel on the amount of drained lymph after RLND.
Methods: Between 2009 and 2013 in a tertiary academic centre, patients undergoing inguinal or axil-
lary RLND or completion lymph node dissection for melanoma, squamous cell carcinoma or sarcoma, 
were randomized in a controlled trial comparing the impact of two surgical dissection techniques on 
drained lymph. In group USS, dissection was conducted with Harmonic Scalpel and in group control 
by ligation and monopolar electrocautery. At the end of the procedure a closed Redon suction drain 
was placed in the groin or in the axilla. The daily amount of drained lymph in 24 hours was measured. 
The primary endpoint was to compare the quantity of post operative drained lymph in both groups. 
Secondary endpoints were the comparison of drained lymph with BMI, gender, age and surgical site 
(axilla, groin)
Results: 80 patients were enrolled in this trial. 40 patients were randomly assigned in group USS and 
control respectively. No significant difference was observed in the total volume of lymph drained (USS: 
2908 +/- 2453 ml vs. C: 3898 +/- 5791 ml; p-value= 0.382). Moreover, no significant difference on the 
amount of drained lymph was measured after adjusting for gender, age, and BMI. A significant higher 
amount of lymph was measured after inguinal dissection compare to axillary (p=0.032).
Conclusion: The use of Harmonic scalpel did not decrease the amount of lymph drained after RLND. 
Thus the present study does not support support theories concerning an oversealing of lymphatic 
vessel with the use of Harmonic Scalpel. Inguinal RLND lead to a higher amount of lymph drained 
compared with axillary RLND.

69.4
Continuous intraoperative neuromonitoring of the vagus nerve: A safe and effective procedure
F. Salmoiraghi, G. Peloni, A. Pagnamenta, L. Regusci, F. Fasolini (Mendrisio)

Objective: Continuous intraoperative neuromonitoring (C-IONM) represents a significant step forward, 
potentially enabling the surgeon to react before irreversible damage to the recurrent laryngeal nerve 
(RLN) occurs during thyroidectomy. The aim of our study is to assess whether the continuous stimula-
tion may damage or not the vagus nerve in his reference to nerve conduction.
Methods: From January 2015 to October 2015 18 patients were included in this study. 13 patients 
underwent total thyroidectomy and 5 hemithyroidectomy. Therefore 31 nerves were retrospectively 
evaluated. The electrode was placed on the vagus nerve and delivered continuous low-level stimula-
tion during surgical procedure. We studied the EMG-wave amplitude of the vagus before thyroidectomy 
and after thyroidectomy both proximal and distal to the stimulating electrode.
Results: The mean wave amplitude of vagus before thyroidectomy was 658.2 ± 264.8 µV, after 
thyroidectomy proximal to electrode 695.5 ± 279.6 µV, distal to electrode 720.2 ± 293.4 µV. The 
difference is not statistically significant (p-value 0.14) according to one-way analysis of variance for 
repeated measured after testing for homogeneity of variance with the Levene test.
Conclusion: In our experience the use of C-IONM of vagus during thyroidectomy is a safe and effective 
procedure without any damage to the electrophysiological function of the vagus nerve.

69.5
Nestin and MCAM expression in breast cancer: Could they predict early recurrence in patients with 
aggressive breast cancer?
A. Tampakis1, Ch. Tampaki Ekaterini2, A. Nonni2, K. Kontzoglou2, E. Patsouris2, W. P. Weber1, G. Kourak-
lis2 (1Basel, 2Athens)

Objective: MCAM (CD146) is a cell adhesion molecule and inducer of epithelial to mesechymal transi-
tion (EMT). Nestin is believed to be involved in the tumor neovascularisation through interaction of 
cancer cells and endothelial cells of the tumor. The purpose of our study was to understand the expres-
sion of MCAM and nestin in different molecular subtypes in breast cancer and their correlation with 
standard tumor assessment parameters.
Methods: 141 cases including paraffin-embedded tumor tissues were selected in 2000-2014, clas-
sified into luminal A, luminal B, HER2+ and triple-negative subtypes. Expression of MCAM and nestin 
were analyzed using immunohistochemistry.
Results: Nestin and MCAM were statistically significant highly expressed within the triple-negative sub-
group (47,6% versus 6.1%, p<0.001 for nestin, 73,8% versus 19.2%, p<0.001 for MCAM). Expression 
of both nestin (p = 0.0021) and MCAM (p = 0.008) were statistically related to the histological grade 
and the Ki-67 cell proliferation marker (p=0,007 and p<0,001 respectively). MCAM expression was 
associated with the disease stage (p = 0.006), whereas nestin expression was statistically related 
to the younger age of the patients (p = 0.029). A statistically significant earlier recurrence 30 months 
after the primary operation was observed when nestin (p=0.022) or MCAM (p=0.003) expression 
was present. Cox regression analysis confirmed MCAM (p=0.033) as an independent prognostic fac-
tor of early recurrence when compared with nestin (p=0.422) and together with the size of the tumor 
(p=0.001).

Conclusion: MCAM might play an important role in the disease progression of the triple negative 
cancers through the EMT pathway. Nestin may be implicated in metastasis via angiogenesis. Conse-
quently, they may be used as predictors for the prognosis in breast cancer and might represent a new 
molecular therapeutic target regarding triple-negative breast cancers. 

 
  

 

Liver I 71
71.1
Partial ALPPS with reconstruction of suprahepatic vena cava for a centrally unresectable liver  
metastasis
M. Linecker, G. Györi, K. Horisberger, M. L. De Oliveira, M. Lachat, M. Lesurtel, P.-A. Clavien, H. Petrowsky 
(Zürich)

Objective: A particular challenge in hepatic surgery are centrally located tumors close to the junc-
tion of the hepatic veins to the vena cava. We present a case of a 75-year-old male patient with a 
recurrent singular liver metastasis who underwent combined resection of the primary sigmoid cancer 
and multiple liver metastases in segments 4b, 7, and 8 two years ago. The recurrent singular liver 
metastasis was centrally located involving the right and middle hepatic veins as well as the suprahe-
patic vena cava and has been previously ablated by percutaneous irreversible electroporation. The 
pre-operative workup including functional and volumetric tests revealed a standardized future liver 
remnant of 21% (segments 1-3). Partial ALPPS (Associating Liver Partition and Portal vein ligation 
for Staged hepatectomy) including cava resection was considered as surgical conversion strategy of 
the initially unresectable lesion. The patient underwent right portal vein ligation and partial transection 
of 50% along the round and falciforme ligament at stage-1. After sufficient increase of the future liver 
remnant in function (HIDA scan: 2.11 to 2.76%/min/m2) and volume (21 to 40%), stage-2 operation 
was approached 14 days after stage-1. Stage-2 surgery included right trisectionectomy with partial 
resection of the suprahepatic vena cava under total vascular exclusion. The caval defect was recon-
structed using a xeno-pericardial patch. The postoperative course was complicated by hematemesis 
due to endoscopic proven Mallory Weiss lesions. The further postoperative course was uneventful and 
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the patient was discharged on day 16 post stage-2. The video shows all essential elements of stage-1 
and stage-2 surgery.
 

71.2
How much liver needs to be transected in ALPPS? A translational study
M. Linecker1, P. Kambakamba1, C. S. Reiner1, T. D. L. Nguyen-Kim1, G. A. Stavrou2, R. M. Jenner2,  
K. J. Oldhafer2, B. Björnsson3, A. Schlegel1, G. Györi1, M. A. Schneider1, M. Lesurtel1, P.-A. Clavien1,  
H. Petrowsky1 (1Zürich, 2Hamburg/DE, 3Linköping/SE)

Objective: To assess the amount of liver parenchyma that needs to be transected to achieve sufficient 
liver-hypertrophy in ALPPS (Associating Liver Partition and Portal vein ligation for Staged hepatectomy).
Methods: ALPPS induces rapid liver hypertrophy after stage-1 surgery enabling safe extended resec-
tions (stage-2) after a short period. Recent studies have suggested that partial transection at stage-1 
(partial ALPPS) might be associated with a better safety profile. 
Methods: In a three-institutional, prospective cohort study, non-fibrotic patients who underwent ALPPS 
(n=28) or partial ALPPS (n=16) for colorectal liver metastases were analyzed. A radiological tool was 
developed to quantify the amount of transection. Liver hypertrophy and clinical outcome including 
postoperative complications measured by the comprehensive complication index (CCI) were com-
pared between both techniques. The relationship of partial transection and hypertrophy was further 
investigated in a translational approach using an experimental model of partial ALPPS in mice.
Results: The median amount of parenchymal transection in partial ALPPS was 55% (range 34-86%). 
Liver hypertrophy was equivalent for partial ALPPS and ALPPS (67 vs. 66%). Experimental data dem-
onstrated that partial transection of at least 50% induced comparable hypertrophy to complete tran-
section (137 vs. 156%). Partial ALPPS was associated with less postoperative complications (CCI 8.7 
vs. 26.9; p=0.014), while ALPPS was an independent predictor of poorer outcome (OR: 3.21; 95%-CI: 
1.86-3.87; p=0.012).
Conclusion: The study provides clinical and experimental evidence that transection of at least 50% 
liver parenchyma in partial ALPPS appears to be equally effective in triggering volume hypertrophy, 
as observed in ALPPS with complete transection. The less invasiveness of stage-1 surgery in partial 
ALPPS appears to be associated with reduced morbidity and mortality.

71.3
Does liver kinetic growth rate predict postoperative liver failure after ALPPS?
P. Kambakamba, D. Stocker, C. S. Reiner, T. D. Nguyen-Kim, M. Linecker, D. Eshmuminov, H. Petrowsky, 
P.-A. Clavien, M. Lesurtel (Zürich)

Objective: Posthepatectomy liver failure (PHLF) may occur after ALPPS (Associating Liver Partition 
and Portal vein ligation for Staged hepatectomy) despite a sufficient standardized future liver remnant 
(sFLR) volume. Kinetic growth rate (KGR), describing the percentage increase of sFLR per day, may be 
a valuable surrogate marker of liver regeneration.
Methods: Ninety- six patients, who underwent ALPPS (n=38) or conventional two-stage hepatectomy 
(TSH) (n=58) for various diseases at our institution were analyzed. KGR was assessed by liver volu-
metry. PHLF was defined according to the “50-50” and ISGLS criteria. The ability of KGR to predict 
postoperative liver failure after ALPPS and conventional TSH was investigated.
Results: The incidence of PHLF was 15% and 26% according to the “50-50” and ISGLS criteria, re-
spectively. PHLF was more frequent in the ALPPS group, but the difference did not reach statistical sig-
nificance (p=0.09 for “50-50” and p=0.17 for ISGLS criteria). Median KGR was significantly increased 
after ALPPS (6.9%/day, IQR 3.7- 10.5) compared to the conventional group (0.7%/day, IQR 0.04- 0.97, 
p< 0.001). KGR failed to predict PHLF in the conventional TSH group. A KGR ≥ 6%/day within 7 days 
after ALPPS stage 1 was associated with a significant reduced risk of PHLF (“50-50”/ISGLS) after 
ALPPS stage 2 (p=0.03/p=0.03). No PHLF was observed when combining a KGR ≥ 6%/day and sFLR 
> 30% within 7 days after surgery (p=0.02).
Conclusion: Assessment of KGR is a novel tool to predict PHLF after ALPPS. Respecting KGR and sFLR 
after ALPPS stage 1 may dramatically increase safety in patients undergoing ALPPS.

71.4
Stereotactic image-guided navigation for percutaneous local ablation of liver lesions
P. Tinguely, M. Maurer, G. Beldi, D. Candinas, A. Lachenmayer (Bern)

Objective: Local ablation strategies become increasingly important in the treatment of non-resectable 
malignant liver tumors, and minimally-invasive and precise targeting approaches are needed. Besides 
conventional thermal ablation, Irreversible Electroporation (IRE) represents a local treatment option for 
lesions located in proximity to large intra- or extrahepatic vessels, widening eligibility to a potentially 
curative treatment in these patients. In this video, theoretical and practical key points of percutaneous 
image-guided navigation for local ablation of intrahepatic lesions are demonstrated.
Methods: In order to address the remaining challenge of precise targeting of intrahepatic lesions and to 
optimize the accuracy of needle placement, advanced image-guided navigation technology has been 
introduced for a percutaneous approach. In order to optimize patient care, interventions are performed 
by an interdisciplinary team consisting of surgeons and radiologists at our institution. The procedure 
consists of needle trajectory planning using landmark-based registration and computed tomography 
for navigation, followed by precise needle placement and immediate control over both needle posi-
tions and post-ablation zones. Interventions are performed in general anesthesia using jet-ventilation 
in order to optimize registration accuracy during the procedure.
Results: Since January 2015, 36 patients have been treated with stereotactic image-guided ablation, 
33 with microwave ablation and 3 with IRE. Among the 48 ablated tumors, 31 were hepatocellular car-
cinomas, 8 colorectal-, 3 NET-, 4 breast cancer- and 2 sarcoma metastases. No patient showed major 
intra- or postinterventional complications or early recurrence within 3 months. The 3 patients treated 

with IRE presented tumors located in segment I or IV, with direct contact to either the inferior vena cava 
or the central liver or portal veins. These latter 3 patients could be offered a complete tumor response 
of an otherwise unresectable lesion.
Conclusion: With the described technique, precision and accuracy of needle positioning can be en-
hanced, while providing support for a wide range of needle trajectories in a minimally-invasive setting. 
Used in a clinical routine, percutaneous navigated ablation with thermal energy or IRE represents a 
precise and safe local treatment strategy for primary and secondary liver tumors.

71.5
Accuracy and safety of laparoscopic microwave ablation of liver tumors using stereotactic image-
based navigation – a multicenter study
P. Tinguely1, H. Nilsson2, J. Freedman2, S. Weber1, G. Beldi1, D. Candinas1 (1Bern, 2Stockholm/SE)

Objective: In patients with malignant hepatic disease, local ablation is a tissue-sparing alternative to 
obtain cure when resection is not feasible. Laparoscopy in combination with image-based navigation 
enables a minimally-invasive high-precision treatment approach. In this study we evaluate accuracy, 
efficiency and safety of Laparoscopic Computer-assisted Liver Surgery (LCALS) for microwave abla-
tion of liver lesions. 
Methods: Patients with primary or secondary malignant liver lesions treated consecutively in two Eu-
ropean Centers were included. Based on preoperative images, 3D reconstructions of the liver were 
obtained and a 4-landmark registration method applied for navigated placement of microwave nee-
dles. As a primary outcome, registration accuracy was assessed by fiducial registration error (FRE). Ef-
ficiency was measured as number of registration attempts and time needed to achieve adequate FRE. 
To report safety of the procedure, overall complications at 90 days were assessed, including mortality, 
clinical complications and the rate of incompletely ablated lesions according to CT or MRI at three 
month. Overall operating time and length of hospital (LOS) were reported.
Results: In 34 month, a total of 54 patients with 346 lesions (259 CRLM, 49 HCC, 35 NET and 3 others) 
were treated, with a median of 3 lesions (range 1-25). Average size of the largest ablated lesion was 
23mm, and lesions were evenly distributed across all liver segments. Registration accuracy meas-
urements showed an average FRE of 8.4mm (±3mm), with on average of 3 registration attempts to 
reach adequate FRE. Mean time for registration was 06:21min. Mean operating time was 105min and 
conversion to open surgery was necessary in 1 case. Regarding overall complications at 90 days, 3 
deaths (5.5%) occurred, 17 patients (31,9%) had mild complications (grade I-II) and 3 patients (5.5%) 
had a grade IIIa complication (2 liver abscesses, 1 pneumothorax). Incomplete ablation was shown in 
28 (8%) treated lesions. Mean LOS was 2,1 days (1-7). 
Conclusion: Microwave ablation using LCALS represents an accurate, efficient and safe treatment ap-
proach with low complication rates and short associated LOS. Applicable for a high number of lesions, 
LCALS offers a wide range of targeting trajectories and allows treatment of lesions with poor to no vis-
ibility in intraoperative ultrasound, potentially making more lesions accessible for safe ablation.

71.6
Evaluating the quality of liver resections for colorectal liver metastases using a standardised definition 
of the difficulty to obtain R0 surgical margins
R. Balzarotti1, G. Vitali2, I. Fournier2, A. Andres2, A. Cristaudi1, C. Toso2, V. Bianchi1, R. Rosso1, P. Morel2,  
L. Rubbia-Brandt2, P. Majno2 (1Lugano, 2Genève)

Objective: Liver resections can be performed safely in a number of programmes. The usual parameters 
of mortality and morbidity do not provide enough information of the quality of the resections, which 
must take into account how close the aim of surgery (i.e. R0 removal of the tumour) has been obtained 
in relation to its theoretical possibility.
Methods: We standardized the difficulty of obtaining an objective R0 resection by the distance of the 
lesions from anatomical structures to be preserved: Type I: ≥10mm (R0 resection easy to obtain), Type 
II: 9-3mm (intermediate), type III: <3mm. We analysed the simultaneous experience of liver surgery 
for colorectal liver metastases (CRLM), recorded in a prospective database, in the two settings of our 
joint hepatobiliary program UH\RH (University Hospital\Regional Hospital). Radiological, surgical and 
pathological data were reviewed retrospectively, the distribution of the events was analysed by the 
ω2-test.
Results: In the 4 years 2012-2015, 154 hepatectomies for CRLM were performed, of which 104\50 
at UH\RH, respectively. Morbidity Clavien 3 occurred in 5\0 (5%\0%), Clavien 4 in 3\1 (3%\2%) and 
mortality was 0\0; blood transfusions were given in 8\2 patients (8%\4%) (p=NS). Liver resections 
type I were 56\41 (54%\82%), type II 24\5 (23%\10%), and type III 24\4 (23%\8%) (p = .002105).
In the subgroup I, “first shot” R0 resections (i.e. without further recuts) were obtained in 50 of 55 (89%) 
patients at UH and in 36 of 41 (88%) at RH: (p=.93784); in group II in 8 of 24 (33%) at UH and 5 of 5 
(100%) at RH (p= .006394). In type III lesions, R0 and R1-vascular (as opposed to R1-parenchymal) 
resections were obtained in 19 of 24 (80%) patients at UH and in 4 of 4 (100%) at RH. After a median 
follow-up of 2 years, local recurrences were observed in 14\3 patients: type I in 4\1, type II in 5\1 and 
type III in 5\1 (p=.012).
Conclusion: The types of hepatectomies were highly associated to the probability of R0 resection. 
While the distribution of the types of hepatectomy was different at UH and RH, the rate of R0 histology 
in type I, resections was similar, suggesting that the aim of an equivalent quality of the procedures had 
been reached. The classification may prove useful for benchmarking of quality related targets in liver 
surgery (e.g. when using innovative techniques or when assessing the influence of tutoring).
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71.7
Presentation, management and outcome of patients with common bile duct stone discovered during 
emergency cholecystectomy
S. de Sousa, O. Tobler, P. Iranmanesh, J.-L. Frossard, P. Morel, C. Toso (Genève)

Objective: Recent data suggest that an emergency cholecystectomy should be performed even in 
the presence of moderately abnormal liver function tests (LFT). As a consequence, common bile duct 
(CBD) stones are more often discovered during surgery. We assess the presentation, management 
and outcome of such patients.
Methods: Adult patients (>16 years) with acute gallstone-related disease, and having undergone 
emergency cholecystectomy from January 2013 to December 2014, have been retrospectively as-
sessed. Patients with an intra-operative discovery of CBD stone on cholangiogram were compared 
to those without CBD stone.
Results: Of the 612 studied patients, 76 (12.4%) had an intra-operative CBD stone. The male/female ra-
tio was 27/49, and mean age 50.2 years. Patients with an intra-operative CBD stone were younger (50 
vs. 56 years, p=0.015), presented less pain (73 vs. 84%, p=0.024) or fever (2.6 vs. 11.9%, p=0.014) 
on admission, and were less likely to have signs of cholecystitis on ultrasound (54 vs. 68%, p=0.016). 
LFTs were similar between groups. Among patients with an absence or difficult contrast passage into 
the duodenum, 6 (6/28, 21%) had a transcystic drain, and all demonstrated a similar outcome. Over-
all, 7 patients underwent an intra-operative ERCP. The remaining had a CBD assessment 2.8 days after 
surgery (most by EUS), and all confirmed stones were successfully extracted by ERCP (25/69, 36%). 
The rates of complication (Dindo-Clavien) were similar between groups. The average length of stay 
was 9.8 days in the presence of an intra-operative stone (vs. 8.5 without stone, p=0.06).
Conclusion: Intra-operative stones can be successfully managed by post-operative CBD assessment. 
One third of the patients ultimately present a confirmed CBD stone, which can safely be extracted by 
ERCP. A transcystic drain does not appear required, even with difficult or no contrast passage on chol-
angiogram.

71.8
Hypotherme ante situm resektion beim klassisch inoperablen Tumorbefall des hepatocavalen  
Konfluens
J. Schmidt1, J. Weitz2, M.-W. Büchler3 (1Zürich, 2Dresden/DE, 3Heidelberg/DE)

Objective: Das Video zeigt ein Beispiel eines nach klassischen Kriterien inoperablen Cholangiokar-
zinoms mit Befall des hepatocavalen Ausstroms. Mehrheitlich sog. “mass forming” Cholangiokarzi-
nome, aber auch gelegentlich Metastasen anderer maligner Tumore wachsen im Ausstromtrakt der 
Lebervenen. Teilweise ist die Vena Cava auch mit betroffen. Unter Verwendung der totalen vaskulären 
Exklusion kann die Leber in Hypothermie vor die Bauchdecke geklappt werden und die Resektion auch 
mit aufwendiger Rekonstruktion des Leberausflusstraktes in Ruhe ohne Zeitnot vor dem Abdomen 
durchgeführt werden. Hierbei bleibt der Einstrom über Pförtner und Arterie für den zukünftigen Leber-
rest intakt.

 
71.9
Early MRI-based liver lipid quantification predicts outcome after extended hepatectomy
A. Wirsching, C. Eberhardt, M. Wurnig, A. Boss, M. Lesurtel (Zürich)

Objective: Small for Size Syndrome (SFSS) is defined as liver failure after extended hepatectomy due 
to insufficient regeneration of a too small liver remnant. We investigated early postoperative magnetic 
resonance imaging (MRI) as a new tool to predict SFSS following hepatectomy.
Methods: Mice underwent either extended hepatectomy (86% partial hepatectomy (PH), SFSS-model) 
or 70% PH as a control group. Serial MRI on postoperative days 1-7 was used to compare specific 
changes in the course of early liver regeneration. Diagnosis of SFSS was based on survival, liver vol-
ume, proliferation markers and liver function parameters. Liver lipid content was assessed by in-phase 
and opposed-phase MRI, biochemical lipid quantification and Red Oil O staining.
Results: MRI showed increased liver lipid content 48h and 72h after 86% PH (SFSS) compared to 70% 
PH controls (p=0.0012 and p=0.0262). Death due to SFSS was associated with a greater liver lipid 
accumulation 48h after hepatectomy compared to 70% PH and 86% PH survivors (p=0.0061 and 
p=0.0242). Biochemical liver lipid quantification and histological Red Oil O staining confirmed liver 
lipid accumulation related to SFSS. Survival was significantly decreased after 86% PH compared to 
70% PH (p=0.0043). Liver to body weight ratio was decreased 1-5 days after 86% PH compared to 
70% PH. Phosphorylated histone 3 count peaked 48h after 70% PH and did not increase after 86% 
PH. Bilirubin serum levels were significantly elevated 24h and 48h after 86% PH compared to 70% PH 
controls (p=0.0007 and p=0.0003).
Conclusion: Early liver remnant lipid accumulation predicts SFSS following extended hepatectomy. MRI 
may be used as a new tool to diagnose SFSS in the early postoperative course.

Figures 

 

 

Figure 1 Small for Size Syndrome (SFSS) after extended liver resection is associated 

with decreased survival and liver/body weight ratio. (A) Survival following 70% partial 

hepatectomy (PH) and 86% PH (SFSS model) (70%PH: n=41, 86%PH n=60, p=0.0043). (B) 

Relative volume of the remnant liver after 70% PH and 86% PH. 

 

 

 

 

 

 

 

 

 

 

Figure 1. Small for Size Syndrome (SFSS) after extended liver resection is associa-
ted with decreased survival and liver/body weight ratio. (A) Survival following 70% 
partial hepatectomy (PH) and 86% PH (SFSS model) (70%PH: n=41, 86%PH n=60, 
p=0.0043). (B) Relative volume of the remnant liver after 70% PH and 86% PH.

Figure 2 

Figure 2. Increased liver lipid content associated with SFSS can be detected no-
ninvasively by MRI. (A) In-phase and opposed-phase MRI for lipid quantification 
shows increased liver lipid content after 86% PH (SFSS) compared to 70% PH con-
trols. Liver lipid content in mice experiencing Death due to acute liver failure (ALF) 
in SFSS was even more increased (* comparing the 70% PH and 86% PH group, 
+ comparing the 86% PH and Death due to ALF group and # comparing the 70% 
PH and Death due to ALF group. */+/#p<0.05, **/++/##p<0.01,). (B) Chemical lipid 
assessment per mg liver tissure confirms increased lipid content after 86% PH 
compared to 70% PH and sham operation. (* comparing the 70% PH and 86% PH 
group, + comparing the 86% PH and sham group and # comparing the 70% PH and 
sham group. */+/#p<0.05, **/++/##p<0.01,). (C) Red Oil O staining showing delayed 
clearing of liver fat after 86% PH compared to 70% PH and sham operation.

Vascular Surgery Clinical Research 75
75.1
Development of a risk prediction model for transfusion in carotid endarterectomy and demonstration 
of cost-saving potential by avoidance of “type and screen”
L. Stangenberg1, T. Curran2, F. Shuja2, R. Rosenberg1, F. Mahmood2, M. Schermerhorn2 (1Liestal,  
2Boston/USA)

Objective: Preoperative testing for carotid endarterectomy (CEA) often includes blood typing and anti-
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body screen (T&S). In our institutional experience, however, transfusion for CEA is rare. We assessed 
transfusion rate and risk factors in a national clinical database to identify a cohort of patients in whom 
T&S can safely be avoided with the potential for substantial cost savings.
Methods: Using the NSQIP database, transfusion events and timing were established for all elective 
CEAs in 2012-13. Comorbidities and other characteristics were compared for patients receiving intra- 
or postoperative transfusion and those that did not. Using one half of the data set, a point-based risk 
prediction model was developed which was subsequently validated on the other half.
Results: Of 16,043 patients undergoing CEA in 2012-13, 276 received at least one transfusion prior 
to discharge (1.7%). 42% of transfusions occurred on the day of surgery. Patients receiving a transfu-
sion had worse clinical 30-day outcomes: stroke (6% vs. 1% for control group, P < 0.001); myocardial 
infarction (8% vs. 1%, P < 0.001); mortality (6% vs. 0.6%, P < 0.001). Preoperative hematocrit < 30% 
(Odds ration OR: 57.4; 95% confidence interval CI: 29.6-111.1), dependent functional status (OR: 2.7; 
95%CI: 1.5-5.1), coagulopathy (OR: 2.5; 95%CI: 1.7-3.6) and creatinine ≥ 1.2 mg/dl (OR: 2.3; 95%CI: 
1.6-3.3) among other risk factors predicted transfusion. A risk prediction model based on these data 
produced a C-statistic of 0.861; application of this model to the validation set demonstrated a C-sta-
tistic of 0.850. 97% of patients in the validation set received a score of 4 or less corresponding to an 
individual predicted transfusion risk of 5%. Omitting a T&S in these patients would generate a potential 
annual cost saving for NSQIP hospitals of over $5,400,000 based on our institutional cost.
Conclusion: While T&S is commonly performed for patients undergoing CEA, transfusion following 
CEA is rare and well predicted by a transfusion risk score. Avoidance of T&S in this low-risk population 
provides a substantial cost-saving opportunity without compromise of patient care.Fig.1 
 

All	 Missing	
Data	

No	Pre-
Discharge	
Transfusion	

Pre-Discharge	
Transfusion	

		

(N	=	16043)	 N	(%)	 (N	=	15767;	98.2%)	 (N	=	276;	1.7%)	

p-
value	

Mortality	 117	(0.7)	 0	(0)	 100	(0.6)	 17	(6)	 <.001	

Stroke	with	
Neurologic	Deficit	

219	(1)	 0	(0)	 203	(1)	 16	(6)	 <.001	

Myocardial	Infarction	 170	(1)	 0	(0)	 149	(1)	 21	(8)	 <.001	

Readmission		 1054	(7)	 0	(0)	 1015	(6)	 39	(14)	 <.001	

Reoperation	 434	(3)	 0	(0)	 393	(3)	 41	(15)	 <.001	

Non-Home	Discharge	 617	(4)	 5	(0)	 564	(4)	 53	(20)	 <.001	

Operative	Time	
[minutes;	mean	±	SD]	

113	±	47	 164	(1)	 112	±	47	 139	±	67	 <.001	

Postoperative		Stay	
[days;	mean	±	SD]	

1.7	±	2.6		 0	(0)	 1.7	±	2.3	 4.9	±	7.9	 <.001	
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		 Odds	Ratio	 95%	

Confidence	
Interval	

Model	Score	

BMI	>	30	kg/m2	 0.47	 .305	–	.724	 -1	

Dependent	Functional	
Status	

2.763	 1.503	–	5.079	 1	

Female		 1.613	 1.116	–	2.330	 1	

Hematocrit	Level	 	 	 	

	<	30	%	 57.354	 29.610	–	111.094	 6	

30-40	%	 5.69	 3.133	–	10.336	 2	

40+	%	 reference	 -	 -2	

Preoperative	
Coagulopathy	

2.465	 1.693	–	3.588	 1	

Preoperative	Creatinine	>	
1.2	mg/dl	

2.297	 1.585	–	3.329	 1	

Preoperative	Dyspnea	 2.047	 1.367	–	3.066	 1	
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75.2
Morphologic predisposition in thoracic outlet syndrome – evaluation of 293 operative reports
C. Bauer1, R. Stober2, B. Egger3 (1Tafers, 2Aarau, 3Fribourg)

Objective: The Thoracic Outlet Syndrome (TOS) is a controversially disputed neurovascular compres-
sion syndrome. Diagnosis can be difficult due to missing generally accepted clinical and imaging crite-
ria. As we have demonstrated in a recent survey, supraclavicular first rib resection can yield over 90% 
good to very good long term results (mean follow-up 10 years) in selected patients. The aim of the 
present study was to evaluate all operative reports of TOS-patients, especially what concerns underly-
ing anatomic variants and then comparing the results to the available literature.
Methods: Retrospective analysis of 293 operative reports of 260 TOS-patients (11% bilateral) operated 
on by one single surgeon between 1990 and 2015.
Results: Mean age at operation was 49 years (9-68), 64% of patients were female. 14 patients present-
ed a purely vascular TOS (2% arterial, 3% venous). In the reports a total of 459 anatomic particularities 
have been described. In 95% of cases at least one anatomic anomaly has been stated; in 62% two 
or more relevant anatomic variants have been detected. In 63% aberrations of the scalene muscles 
and in 55% ligamentary structures causing the neurovascular irritation have been identified. In 32% 
there were modifications of bony structures, as slight alterations in position and morphology of the first 
thoracic rib (21%); in 11% cervical ribs have been mentioned.
Conclusion: According to literature anatomical variants of the thoracic outlet are not uncommon (39-
50%); in 1/3 of cases more than one anomaly has been described. However, in our TOS-patient’s col-
lective, 95% show at least one, 62% two or a combination of several relevant structural particularities. 
Prevalence of cervical ribs in patients with TOS is up to 10 times higher when compared to the general 
population (<1%), what has been confirmed by our data. However, according to our results even more 
import is the morphology and position of the first thoracic rib. In addition, our results demonstrate that 
irritating structures are in most cases soft tissue anomalies, as scalene muscle aberrations and liga-
ments, which may not be easily detected by conventional preoperative imaging.

75.3
Modern fixed imaging systems reduce radiation exposure to patients and providers
L. Stangenberg1, F. Shuja2, M. van der Bom3, M. van Alfen3, R. Rosenberg1, A. Hamdan2, M. Wyers2,  
R. Guzman2, M. Schermerhorn2 (1Liestal, 2Boston/USA, 3Andover/USA)

Objective: Endovascular therapy for aortic and peripheral interventions is increasingly becoming the 
first line treatment modality for a wide array of disease processes. High definition fluoroscopic imaging 
is required to perform these procedures, which are furthermore growing in complexity resulting in high 
radiation exposure to patient and providers. This is of particular importance for training institutions as 
residents and fellows despite instruction in ALARA principles tend to have high radiation exposures. 
Recently, there was an upgrade of the fixed imaging system at our institution. We used this opportunity 
to compare radiation exposure to patients and providers before and after the upgrade.
Methods: We performed a retrospective analysis of consecutive EVAR and SFA interventions at our 
institution in the years 2013-14 and created two cohorts: pre and post upgrade. We analyzed BMI, 
fluoroscopy times (FT) and air kerma (AK), and then matched 1:1 based on fluoroscopy times as well 
as BMI. We also analyzed individual surgeons’ badge readings. The fixed imaging system was Allura 
Xper FD20 and was upgraded to Allura Clarity FD20 (both Philips Heathcare).
Results: We identified a total of 76 EVARs (53 pre, 23 post) and 123 SFA interventions (99, 24) yiel-
ding cohorts of 23 patients each for EVAR analysis and of 24 patients each for SFA analysis. Complete 
data are shown in table 1. There was a 52% reduction in AK for EVAR and 72% for SFA interventions, 
respectively (p<0.001 for both). 5/6 surgeons experienced a reduction in their average monthly badge 
readings after system upgrade, most notably the fellow from 512 to 109 mrem (p=0.0032).
Conclusion: Aortic and peripheral endovascular interventions can be performed with reduced radia-
tion exposure to patients and providers employing modern fixed imaging systems. This is of particular 
importance in light of more complex procedures such as fenestrated and branched endografting that 
will require substantial fluoroscopy to perform.
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75.4
Implementation of a detailed vascular access register to improve the clinical management of  
haemodialysis patients
S. Engelberger1, R. Hilary2, G. Bonforte2, G. Prouse1, L. Giovannacci1 (1Lugano, 2Mendrisio)

Objective: Vascular access (VA) is of paramount importance for haemodialysis patients. Central ve-
nous catheter (CVC) use is associated with increased risk of morbidity and mortality. International 
guidelines recommend starting hemodialysis with arteriovenous fistula (AVF). The aim of this quality 
assessment study, using data from VA cantonal register, is to evaluate the adequacy of care in dialysis 
patients.
Methods: A multicenter vascular access register was implemented based on clinical records (Geco 
and TDMS) of all patients undergoing dialysis in five centers in our canton. The following parameters 
were collected: Demographic data, renal failure cause, dialysis vintage, time of referral (early referral = 
known for renal failure vs. late referral=unknown) and VA history. Based on this data, a cross-sectional 
observational study was conducted, including all patients under dialysis at 30.11.2015.
Results: 203 out of 210 patients were enrolled. Age 74±12y, 62% male, dialysis vintage 3.9±3 y. 149 
(73%) were dialysed with AVF, 54 (27%) with CVC. 28 (14%) did not undergo AVF placement because 
of unsuitable anatomy or clinical conditions. 26 (13%) were late referrals. Therefore 149 (73%) could 
have started dialysis with AVF. Only 76 (37%) started with AVF (fistula first principle). Patients were 
divided in two groups according to access type at dialysis start: group A (CVC first) and group B (FAV 
first). 638 new VA were created (456 for group A, 128 for group B, p<0.05), 295 rescue interventions, 
surgical or endovascular, were performed (162 for B, 128 for A, p<0.05). At an overall follow up of 
9706 months (5030 A, 4676 B) incidence rate of VA interventions expressed as n° intervention/pa-
tient/year was 1.47 in group A, 0.8 in group B (p < 0.001).
Conclusion: The AVF prevalence rate is acceptable. Late referral and unsuitable anatomy do not justify 
the low rate on fistula first patients. Starting dialysis with CVC exposes patient to higher risks: “CVC first” 
patients undergo a higher number of interventions to keep access patency. The new vascular access 
register allowed us to spot out the weaknesses of the dialysis clinical pathway for our patients. Timely 
referral to surgeons and early creation of permanent VA by dedicated teamwork could be some correc-
tive actions to be implemented in order to improve the success rate of AV fistulae decreasing CVC use, 
so enhancing quality of care for dialysis patients.

75.5
Early multicentric experience with the Nellix endovascular aneurysm sealing system for abdominal 
aortic aneurysm repair
S. Déglise1, S. Ockert2, F. Saucy1, G. Gemayel3, D. Mugnai3, N. Murith3, J.-M. Corpataux1, R. Seelos2 
(1Lausanne, 2Luzern, 3Genève)

Objective: Despite increase in operator’s experience and technology in EVAR devices, the long-term 
durability remains problematic with 20% of re-interventions, especially due to endoleak (EL). In this 
context, the endovascular aneurysm sealing (EVAS) is an innovative concept, based on the deploy-
ment of polymer-filled EndoBags surrounding the Nellix endografts (Endologix, Irvine, California) and 
filling the aneurysmal sac. The aim of this study was to report our early multicentric experience.
Methods: Retrospective analysis of prospective data retrieved from 3 centers between December 2013 
and January 2016 was done. All patients with the Nellix system implanted inside the IFU were ana-
lyzed. Endpoints were technical success, postoperative morbidity, rate of endoleak and any aneurysm-
related re-interventions during follow-up.
Results: In this study, 49 patients (mean age 77 years, range 52-89) were identified. Except one case, 
all of the patients were ASA score 3 or 4. The 44 male and 5 female patients had aneurysms of 57.5 
mm (range 42-85) in diameter with an average infrarenal aortic neck length of 27 mm (range, 10-55) 
and diameter of 25.0 mm (range, 18-32). Operative time was 106 minutes (range, 58-210) with a pro-
cedural success achieved in all cases. A percutaneous approach was done in 70% of cases. The mean 
length of the Nellix stents implanted was 152 mm (range, 110-180) and the mean volume of polymer 
was 79 ml (range, 18-360). The mean volume of contrast reached 101ml (range, 30-250). In the 
post-operative period, 3 complications occurred, 1 myocardial infarction, 1 pulmonary infection and 1 
wound dehiscence requiring a surgical revision. The mean follow-up was 8.5 months (range, 1-24). At 
the CT scan of control, all stents were patent and no type I/III EL were observed. Two aneurysm-related 
reinterventions were observed at 13 and 15 months for a type I EL and a limb occlusion, requiring EL 
embolization and a fem-fem bypass. There were 3 deaths unrelated to the aneurysm at 5, 7 and 15 
months respectively.
Conclusion: The EVAS concept using the Nellix system appears to be safe and provides excellent re-
sults during this early learning phase. High rate of aneurysm sealing was achieved with rare complica-
tions. It could be a valid alternative to standard EVAR but larger trials and registries are needed to draw 
definitive conclusions.

75.6
Einfluss kardiovaskulärer Risikofaktoren auf das Stadium der peripheren arteriellen Verschluss-
krankheit
T. Wyss, L. Adam, A. Haynes, N. Kucher, G. Silbernagel, D.-D. Do, J. Schmidli, I. Baumgartner (Bern)

Objective: Die Entwicklung der peripheren arteriellen Verschlusskrankheit wird durch das Vorhanden-
sein von kardiovaskulären Risikofaktoren beeinflusst. Es ist jedoch unklar, ob bestimmte Risikofaktoren 
zu unterschiedlichen klinischen Stadien der peripheren arteriellen Verschlusskrankheit führen. Ziel 
dieser retrospektiven Kohortenstudie war es, die Assoziation von kardiovaskulären Risikofaktoren mit 
dem Auftreten einer kritischen Extremitätenischämie zu untersuchen.
Methods: Die Studienkohorte stammt aus einem konsekutiven Register von Patienten, welche an ei-
nem Zentrumsspital zwischen Januar 2000 und April 2014 eine endovaskuläre Therapie erhalten ha-
ben. Patienten mit einer Primärintervention bei chronischer peripherer arterieller Verschlusskrankheit 

der unteren Extremitäten wurden eingeschlossen. Uni- und multivariate logistische Regressions-
modelle wurden angewandt, um die Assoziation von Alter, Geschlecht, Diabetes mellitus, arterieller 
Hypertonie, Dyslipidämie, Nikotinabusus und Niereninsuffizienz mit Claudicatio intermittiens versus 
kritischer Ischämie zu prüfen.
Results: Es wurden 3406 Patienten in die Studie eingeschlossen (Durchschnittsalter 71.7 ± 11.8 Jahre, 
2075 [61%] Männer). Es bestand eine signifikante Assoziation von Alter (odds ratio [OR] 1.67, 95% 
confidence interval [CI] 1.53-1.82, p <0.001), männlichem Geschlecht (OR 1.23, 95%-CI 1.04-1.47, p 
= 0.016), Diabetes mellitus (OR 1.99, 95%-CI 1.68-2.36, p <0.001) und Niereninsuffizienz (OR 1.62, 
95%-CI 1.35-1.96, p <0.001) mit kritischer Extremitätenischämie. Nikotinabusus war mit Claudicatio 
intermittens assoziiert (OR 0.78, 95%-CI 0.65-0.94, p = 0.010). Arterielle Hypertonie und Dyslipidämie 
zeigten keine signifikante Assoziation mit Claudicatio intermittens oder kritischer Extremitätenis-
chämie.
Conclusion: Bei Patienten mit peripherer arterieller Verschlusskrankheit, welche sich erstmalig einer 
Katheterintervention unterziehen, sind Alter, männliches Geschlecht, Diabetes melllitus und Nierenin-
suffizienz die stärksten Prädiktoren für das Vorhandensein einer kritischen Extremitätenischämie.

75.7
Incidence of hospitalisation for abdominal aortic aneurysm and type of repair in Switzerland from 
2002 to 2014
D. Danzer (Sion)

Objective: Abdominal Aortic Aneurysm (AAA) prevalence and treatment epidemiology could have 
change recently du to population aging, prevention program and Endovascular Aortic Repair (EVAR). 
Aim of this study was to assess the evolution of hospitalisation rate for AAA and surgery type in Swit-
zerland during the last thirteen years.
Methods: Retrospective analysis of data from the Federal Statistical Office. Since 2002 more than 99% 
of all medical institution with stationary care include their data. Data collected included age groups 
(40-69 and > 70 years), type of presentation (ruptured or non ruptured AAA) and treatment modality 
(open repair or endovascular).
Results: The rate of hospitalisation for AAA per 100‘000 habitant increased from 14.8 in 2002 to 16.7 
in 2005 (p<0.05) mostly due to non ruptured aneurysm increase from 11.7 to 13.4 (p<0.05). Thereaf-
ter both rates per 100000 habitants remained stable until 2014 with rates of 17.1 and 13.5 for total and 
unruptured AAA. Ruptured AAA rate didn‘t change significantly all along the study period median rate 
of 3.5 (IQ 3.2-3.7) Once corrected for age and type of presentation there was no significant difference 
in incidence  during the study period (p= 1). The number of intervention is growing steadily from 6 to 
11.8 repairs per 100000 habitant in 2002 and 2014 respectively (p<0.001). The rate of open surgery 
remained stable during the study period with a median of 10.4 (IQ 9.4-11.7) while endovascular did 
show a rapid increase from 0.7 to over 6/100000 habitant for the last three years (p< 0.001). The rate 
of open surgery within both groups stayed stable but there was a fivefold and over tenfold increase in 
endovascular treatment the 40-69 years and >70 years old groups respectively.
Conclusion: Abdominal aortic aneurysmal disease incidence seems to be stable for the last ten years 
but the rate of intervention is increasing with time especially in the elderly population using minimal 
invasive procedure

75.8
Endovascular treatment of below-the-knee lesions in patients with critical limb ischemia is the pro-
cedure of choice
C. Dubuis, S. Vanoli, F. Marra, L. Briner, F. Saucy, J.-M. Corpataux, S. Déglise (Lausanne)

Objective: Endovascular treatment is nowadays the treatment of choice for critical limb ischemia (CLI) 
especially at the below-the-knee (BTK) level due to improvements in technology and low rate of morbi-
mortality. However, some controversies still exist regarding the long-term results and the material of 
choice. The aim of this study is to report our monocentric experience of BTK treatment.
Methods: Retrospective analysis of prospective data retrieved from 1 center between January 2013 
and December 2013 was done. All consecutive patients with endovascular treatment of BTK arteries 
for CLI were included. Endpoints were technical success, postoperative morbi-mortality and patency 
rates.
Results: In this study, 88 patients (mean age 78 years, range 54-94) were identified with a majority 
of men (65%). As initial presentation, 82% of patients were Rutherford stage 6. Technical success 
reached 94% (83/88). Angioplasty (PTA) alone or combined to bare metal stent represented 75% 
of all interventions. Local complications occurred in 18% of patients and systemic complications in 
11% of patients. The post-operative rate of mortality was 3%. Moreover, 4 major amputations were 
performed. During the mean follow-up of 18 months, 51 re-interventions (24 endovascular, 6 surgery) 
were indicated for re-stenosis or occlusion. At 24 months, primary, assisted primary and secondary 
patency rates reached 44%, 52% and 66% respectively. The limb salvage rates at 6 and 24 months 
were 82% and 78%, respectively. Survival rates were 91% and 86%.
Conclusion: Due to its excellent technical success associated with low complications rates, endovas-
cular treatment for BTK lesions in patients with CLI seems to be the approach of choice. The place of 
drug eluting material is still controversial. The major limiting factor remains the poor primary patency 
rate. It leads to multiples reinterventions but it allows a satisfactory limb salvage rate, which is the main 
goal in patients with severe wounds.
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Liver II 79
79.1
Introduction of laparoscopic right hepatectomy at a cantonal hospital
E. Schadde, C. Soll, R. Stärkle, F. Grieder, S. Breitenstein (Winterthur)

Objective: The Second International Consensus Conference in Moriaka 2015 stated that outcomes 
of major laparoscopic liver resections (LLR) are not inferior to open resections. We adopted the lapa-
roscopic approach in our hospital as the new standard in for right hepatectomies in 2015. The video 
demonstrates the approach.
Methods: Video documentation of three right LLRs was reviewed and a 7 minute video describing pa-
tient selection, position, laparoscopic instruments, technique and postoperative pathway was scripted. 
Mobilisation of the right lobe, hilar dissection and parenchymal transection are demonstrated. Tips, 
tricks and technical pitfalls are reviewed.
Results: Right LLR was performed in a 74 y/o man with synchronous neuroendocrine liver metasta-
ses, in a 43 y/o woman with synchronous colorectal liver metastases and in a 66 y/o woman with 
metachronous breast cancer metastasis. Patients were positioned in left semi-oblique french position, 
four 12 mm working ports and a 12 mm camera port and the Olympus Endoeye 3-D video system 
were used, additionally the Airseal device for insufflation. The right and left lobes were mobilized with 
the Thunderbeat device using primarily the tilting of the table for right lobe mobilisation. Hilar dissection 
was performed, the right hepatic artery clipped and the right portal vein stapled. Parenchymal transec-
tion was performed using Dissectron ultrasonic dissector for dissection, non-stick bipolar silver forceps 
for tissue sealing . The portal plate and the hepatic vein were transsected by endostapler. Specimens 
were removed through a Pfannenstiel incision. Tips and tricks: The inferior caudal approach helps to 
isolate the portal plate for stapling. The 3 D-endoeye allows distance from the area of ultrasonic dis-
section and prevents splashing of the camerahead. Airseal prevents loss of pneumoperitoneum and 
fogging. Ischemic demarkation facilitates the orientation along the transection plane. Silver bipolar 
forceps prevents charcoaling and sticking of the forceps. Stapling safely transects major vessels and 
the portal plate.
Conclusion: The video shows a feasible approach to LLR. Implementation of right LLR is possible in a 
center with experience in open major hepatectomy as well as advanced laparoscopic surgery.

79.2
Pure laparoscopic right hepatectomy with the liver hanging maneuver using a 3D camera with a bend-
able tip
F. Abbassi, P. Villiger (Chur)

Objective: The liver hanging maneuver is a widely used technique in open liver resection. In laparo-
scopic liver resection the technique is not used routinely. Since blind dissection between the anterior 
surface of the inferior vena cava and the liver is required, injury of the vena cava is feared.
Methods: Video presentation of a pure laparoscopic right hepatectomy using a flexible 3D camera. The 
tip of the camera can be bent up to 100° in four directions.
Results: A right hepatectomy for a hepatic metastasis of a colorectal cancer was performed success-
fully with a pure laparoscopic procedure. The use of a 3D camera with a flexible tip allowed to dissect 
the space between the vena cava and the liver under permanent view and to apply the liver hanging 
maneuver for parenchymal transection.
Conclusion: Pure laparoscopic right hepatectomy with the liver hanging maneuver using a 3D camera 
with a bendable tip is feasible. The camera provides an excellent and permanent view and makes the 
dissection between the vena cava and the liver safe. This technique may be an alternative to open 
surgery in selected cases.

79.3
Laparoscopic left lateral sectionectomy
D. Roulin, N. Demartines, N. Halkic (Lausanne)

Objective: With the improvement of laparoscopy and surgical expertise, liver anatomical resections 
were amenable to laparoscopic approach. To perform a left lateral sectionectomy is the first step in the 
learning curve of laparoscopic liver resection.
Methods: The patient is a 47 year-old woman known for chronic hepatitis C. During liver follow-up, a 
tumor of 1.5 cm in the segment III was discovered. Ultrasound and magnetic resonance imagery were 
evocative of a well-differentiated hepatocellular carcinoma. An open right-umbilical laparoscopy with 
12mmHg pneumoperitoneum was performed, with one 12mm working trocars in the left upper quad-
rant and two 5mm working trocars in the right upper quadrant and in the sub-xiphoidal region. The first 
step was to perform a complete abdominal exploration followed by laparoscopic liver ultrasound. The 
left hepatic lobe was mobilized by transecting the left triangular ligament. The parenchymal transsec-
tion was performed with two portal triad clamping of 10 and 15 minutes with the use of endo-clamps. 
The left lobe pedicle elements (portal, arterial, and biliary) were identified, clipped, and cut. The left 
hepatic vein was identified and transected with vascular stapler. 
Results: The operative duration was 125 minutes with a total of 25 minutes portal triad clamping. There 
was 200ml blood loss, with no intraoperative complication. The patient underwent an uneventful post-
operative course and was discharged on postoperative day 4. The histopathological analysis revealed 
an hepatocellular adenoma. There was no complication on the 30th postoperative day follow-up visit.
Conclusion: Laparoscopic left lateral sectionectomy is a safe and reproducible technique that reduces 
surgical stress and postoperative pain. There are currently no evidences of increased oncological risk 
due to laparoscopy, provided oncological surgery principles are respected during laparoscopy.

79.4
Laparoscopic liver surgery: Analysis of the first 107 cases
P. Tinguely, I. Bratschi, V. Banz, D. Candinas, G. Beldi (Bern)

Objective: In addition to the well-known advantages of minimally-invasive surgery, the laparoscopic 
approach for resection or local ablation of liver lesions allows tissue-sparing and repeated treatment 
strategies. However, acquiring experience in surgical techniques and maintenance of safeness remain 
challenging. In order to share experience, we report safety results and short-term responses in a first 
series of laparoscopic liver surgeries performed at our institution.
Methods: All patients that underwent laparoscopic liver surgery in the last four years were analyzed. 
Surgical interventions included local or segmental resection, ablation using microwave energy or com-
bined interventions of both ablation and resection in treatment of multiple lesions. Intra- and postopera-
tive data including complications was gathered from patient’s records. In patients with malignant le-
sions (HCC or CRLM), radiological response was extracted at 12 month after surgery, where available.
Results: One hundred and seven patients with a total of 188 hepatic lesions underwent laparoscopic 
liver surgery between January 2012 and January 2016. Seventy-nine presented with malignant he-
patic disease (50 HCC, 29 CRLM), the rest being benign liver lesions. Treatment included 102 lesions 
located in the left liver and 86 lesions in the right liver. Local resections (including segmentectomies) 
were performed in 67 patients, resection of two or more combined segments in 20 cases. Combined 
resections and ablations were performed in 11 patients. Median operative time was 2.09h (range 0.45-
5.07). Minor complications (grade I- II) occurred in 3 cases (2.8%), major complications (III-V) also 
in 3 patients. Median length of hospital stay was 4 days (1-22). At 12 months, 15/23 (65%) of HCC 
patients and 5/8 (62%) of CRLM patients remained without local or distant intrahepatic tumor.
Conclusion: Our experience with laparoscopic liver surgery in the last four years revealed reasonable 
operation times, short length of hospital stay and very low complication rates. Laparoscopic resec-
tion and ablation of liver lesions was safe with acceptable radiological response rates at short-term 
follow-up.

79.5
Postoperative complication- and mortality rate after liver resection in a mid-volume center: Compara-
ble results to international high volume centres
F. Oehme, J. Metzger (Luzern)

Objective: Liver resection for primary and secondary carcinoma is a well-known treatment and periop-
erative mortality is currently below 5%. Despite the fact that excellent surgical results remain the bench-
mark there is a wide discussion about low- and mid-volume centers performing liver resections. We 
present the results of liver surgery from a mid-volume single center over the last six years.
Methods: Single centre retrospective case series of 113 consecutive patients with 129 operations for 
liver resections, operated with open or laparoscopic approach between 01/2009 and 10/2014. Pa-
tients were included if operated for selected benign liver diseases (hemangioma, focal nodular hyper-
plasia, hepatocellular adenoma, liver cyst), primary (HCC, cholangiocellular carcinoma) or secondary 
(colorectal metastasis, neuroendocrine carcinoma) liver malignancy. Morbidity- and mortality rates 
were analyzed using a family doctor survey. Postoperative rehospitalisation rate and extend of the 
resection margin were analyzed using patients charts.
Results: In 74,4% (96/129) liver resection was performed for liver malignancy, in 25,6% (33/129) for 
other liver diseases. Postoperative morbidity occurred in 48,8% (63/129), corresponding to Clavien-
Dindo grades I, II, III and IV in 7.8% (10/129), 19.4% (25/129), 8.5% (11/129) and 11.6% (15/129), 
respectively. 2 patients (1.79%) died during postoperative hospitalization, representing grade V com-
plications. 90-day morbidity rate was 42% and rehospitalisation rate 11,6%. Revision was necessary in 
3,9% of patients. Resection margin was free of tumor cells (R0-resection) in 87/96 operations.
Conclusion: Results of a mid-volume center for liver surgery are presented. The postoperative morbidity 
rate of 48,8% is comparable to international high volume centers. Furthermore, rates of revision, mor-
tality, re-hospitalization and RO resection are comparable to the current international literature. High-
volume centers for liver surgery are recommended to gain optimal surgical and oncological results. 
Decisions regarding centralization of liver surgery should not only be based on number of procedures 
performed, but also on quality of care achieved.

79.6
Recurrence rate and overall survival of operated ruptured hepatocellular carcinomas
G.-R. Joliat, I. Labgaa, E. Uldry, N. Demartines, N. Halkic (Lausanne)

Objective: Hepatocellular carcinomas (HCC) can infrequently rupture and cause hemorrhage neces-
sitating an emergent treatment. The evolution of ruptured HCC is determined by the hepatic injury sever-
ity, the delay between hemorrhage and diagnosis, the hemorrhage extent, and the treatment choice. 
Little is known in the literature on recurrences and overall survival (OS) in case of ruptured HCC. The 
present study aimed to assess recurrence rate, time to recurrence, and OS of operated ruptured HCC.
Methods: A retrospective study was performed from 1993 to 2015. All HCC patients operated in our 
department were reviewed to find ruptured cases. Patient demographics, perioperative details, and 
postoperative outcomes of ruptured HCC were recorded. Recurrence rate, time to recurrence, median 
OS, and median 5-year OS were calculated. Recurrence rate and OS of ruptured and non-ruptured HCC 
were then compared.
Results: Among 147 consecutive HCC patients operated during the study period, the cohort included 
14 patients with ruptured HCC. All patients were men with median age of 61 years (IQR 54-69) and 
median body-mass index of 24.3 kg/m^2 (IQR 21.8-32.5). Eleven patients had cirrhosis (5 ethylic, 
5 viral, and 1 due to hemochromatosis), and 3 had no cirrhosis. All 11 cirrhotic patients had Child A 
score and the median MELD score was 8 (IQR 7-8). At presentation, median alpha-fetoprotein and 
hemoglobin levels were 23 ug/l (IQR 5-883) and 127 g/l (IQR 117-148), respectively. All but 1 patients 
felt abdominal pain and 5 had hemorrhagic shock. Major hepatectomy was performed in 8 cases. 
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Median intraoperative blood loss was 1000 ml (IQR 500-2100). A preoperative chemo-embolization 
was performed in 11 patients. No patient died during hospital stay, and overall complication rate was 
36%. Eight patients presented a recurrence (8/14, 57%) with a median time to recurrence of 8 months 
(IQR 6-19). Median OS was 44 months and 5-year OS was 42%. The 133 operated non-ruptured HCC 
patients had a recurrence rate of 59/133 (44%, p=0.407), a median OS of 63 months (p=0.694), and 
a 5-year OS of 51% (p=0.694).
Conclusion: The recurrence rate of patients with ruptured HCC was similar to the non-ruptured group. 
Moreover, ruptured HCC did not impair OS rate compared to non-ruptured HCC. A two-stage procedure 
(chemo-embolization and resection) was the procedure of choice.

79.7
Reversibility of chemotherapy-related liver injuries
L. Vigano1, C. Toso2, A. Andres2, P. Morel2, L. Rubbia-Brandt2, P. Majno2 (1Milan/IT, 2Genève)

Objective: To analyze the reversibility of chemotherapy-related liver injuries (CALI) in patients undergo-
ing liver resection (LR) for colorectal liver metastases (CRLM).
Methods: All LR performed for CLM between 2000 and 2012 after oxaliplatin and/or irinotecan-based 
chemotherapy were included. All specimens were reviewed to evaluate CALI, i.e. grade 2-3 sinusoidal 
dilatation (G2-3SinDil), nodular regenerative hyperplasia (NRH), steatosis, and steatohepatitis. Two 
different analyses were performed. First, LRs were stratified according to the time between the end of 
the last chemotherapy cycle and hepatectomy (Time_CTx-Surg). ROC curves were plotted to identify a 
cut-off point in the chemotherapy-surgery interval with regard to the presence of CALI. Second, patients 
receiving repeat LRs without interval chemotherapy were considered. The CALI occurrence into the two 
specimen of the same patient were analyzed and compared.
Results: Overall, 524 LRs performed in 429 patients were analyzed. The median Time_CTx-Surg was 
56 days (15-1264). Time_CTx-Surg exceeded 180 days in 53 patients and 270 days in 31 (chemo-
therapy for previous LR or adjuvant treatment after colorectal surgery). The incidence of CALI was not 
significantly different among groups who underwent surgery after intervals <270 days. Patients with 
an interval >270 days had lower prevalence of G2-3SinDil (19.4% vs. 40.0%, p=0.022) and NRH (6.5% 
vs. 20.1%, p=n.s.). Prevalence of steatosis and steatohepatitis remained stable. On multivariate analy-
sis, a Time_CTx-Surg >270 days was an independent protective factor from G2-3SinDil (p=0.009). 
47 patients had repeat LRs without interval chemotherapy. Only in patients with Time_CTx-Surg >270 
days (n=15), a change was observed. At the second LR, G2-3SinDil had regressed in 4 out of 5 pa-
tients, NRH in 7 out of 8. Steatosis and steatohepatitis persisted in the second specimen.
Conclusion: CALI persists for a long time after chemotherapy. Only after nine months without chemo-
therapy, sinusoidal dilatation and NRH significantly regress, while steatosis and steatohepatitis persist. 
The pathology data of the first LR and the overall interval after the end of chemotherapy should be 
accurately considered to assess the operative risk of a new hepatectomy and to schedule potential 
new chemotherapy lines.

79.8
Exercise-based lifestyle intervention for non-alcoholic fatty liver disease: A systematic review, meta-
analysis and meta-regression
L. A. Orci, K. Gariani, G. Oldani, V. Delaune, P. Morel, C. Toso (Genève)

Objective: Non-alcoholic fatty liver disease increases the risk of complications in liver surgery, and 
ways to improve this condition should be considered in preparing patients prior to surgery. We as-
sessed the effectiveness of exercise-based lifestyle interventions on liver-specific endpoints in popula-
tions with non-alcoholic fatty liver disease and underlying metabolic disorders such as obesity, type-II 
diabetes or the metabolic syndrome.
Methods: e searched PUBMED/MEDLINE, EMBASE and the Cochrane Central register, through 21st 
October, 2015 (CRD 42015019254). We included randomised trials of exercise- based lifestyle inter-
ventions on endpoints such as intrahepatic lipid content and blood levels of alanine, and aspartate 
aminotransferases. Effect sizes are reported as standardized mean difference (SMD) and weighted 
mean difference (WMD). To investigate heterogeneity, we did sensitivity and meta-regression analyses. 
Results were reported according to the PRISMA statement.
Results: Twenty-eight trials were retained. Physical activity, independently from diet change, was as-
sociated with a significant improvement in liver steatosis (SMD -0.69 95 per cent c.i. - 0.90 to -0.48), 
and with a reduction in alanine aminotransferase (WMD -3.06 IU/l 95 per cent c.i. -5.19 to -0.93) and 
aspartate aminotransferase (WMD -4.85 IU/l 95 per cent c.i. -8.68 to - 1.02). By meta-regression, we 
show that individuals with increasing body mass index are increasingly likely to benefit from the inter-
vention (beta coefficient = -0.10 P=0.037). We recorded no effect modification by variables related to 
the intensity of the intervention.
Conclusion: There is strong evidence supporting that physical activity reduces intrahepatic lipid con-
tent and markers of hepatocellular injury in patients with non-alcoholic fatty liver disease. This effect is 
correlated to baseline BMI of the target population.

79.9
Outcomes of recurrent hepatocellular carcinomas after primary surgical resection: 20-year experi-
ence of a tertiary center
G.-R. Joliat, P. Allemann, I. Labgaa, E. Uldry, N. Demartines, N. Halkic (Lausanne)

Objective: Surgery is one of the best options for curative treatment of hepatocellular carcinomas (HCC) 
in resectable patients. Median overall survivals (OS) after resection of 50 to 70 months have been re-
ported. Recurrences are nevertheless common after surgical resection, ranging from 45 to 75% in the 
literature. Few data on the treatment outcomes of recurrent HCC exist. The study aim was to compare 
OS of recurrent HCC after primary surgical resection to OS of patients without recurrence.

Methods: A retrospective study was performed from 1993 to 2015. All HCC patients operated in our 
department were collected and reviewed to find recurrent cases. Demographics, perioperative details, 
and postoperative outcomes were recorded and time to recurrence, performed treatments, median OS, 
and 5-year OS were calculated. The primary endpoint was OS of patients with and without recurrence. 
The secondary endpoint was OS of the various treatments performed in case of recurrent HCC. Survival 
was calculated from the primary operation.
Results: The cohort included 147 patients with liver resection for HCC during the study period. Among 
these, 67 patients presented a recurrence (46% of all operated patients) with a median follow-up of 
24 months (IQR 13-43). The median time to recurrence was 12 months (IQR 6-28). The median and 
5-year OS were 63 months and 47% for patients with recurrence compared to 82 months and 54% for 
patients without recurrence (p=0.036). First-line performed treatments were radiofrequency ablation 
(RFA, 18), chemo-embolization (TACE, 16), novel surgical resection (10), systemic chemotherapy (4), 
radio-embolization (1), and alcoholization (1). Palliative care was performed in 17 patients. Thirty-four 
patients needed a combination of treatments or repetitive treatment. Median OS of patients treated 
by RFA, TACE, or surgery was 77 months, 71 months, and 84 months, respectively (p=0.735). The 4 
patients treated by systemic chemotherapy had a median OS of 24 months, and the 17 patients who 
had palliative care had a median OS of 20 months.
Conclusion: Recurrence after surgical resection of HCC is frequent and negatively impacts OS. Inter-
ventional treatments of recurrences offer improved outcomes compared to medical care. Particularly, 
surgical resection in selected patients allows similar OS as in non-recurrent cases.

Vascular Surgery Poster Session 83
83.1
Transarterial ONYX packing – a new treatment for pelvic arterio-venous malformations
G. Aellen, A. Meyer, E. Monnard, D. Hayoz, B. Marty, B. Egger (Fribourg)

Objective: Complex high-flow pelvic arterio-venous malformations (pAVM) are rare conditions. Treat-
ment depends on the size, the localization and the surrounding structures involved. Surgery is not an 
ideal treatment option due to its high risk of extensive hemorrhage. However, endovascular treatment 
with ONYX seems to be a very promising solution. Onyx is an ethylene-vinyl alcohol copolymer that 
polymerizes in contact with blood and has viscous properties with slow infusion of the vessel.
Methods: We report 2 cases suffering from pAVM located in the left intern iliac artery (IIA) (1 female 
and 1 male, 77 and 54 years old, respectively). Both patients benefited from an endovascular arte-
rial embolization with ONYX following a selective catheterization of one of the arterial feeders located 
as close as possible of the nidus. ONYX was slowly injected until the nidus was completely filled up, 
indicating a total occlusion.
Results: The first patient had a symptomatic (heart failure and abdominal heaviness) pAVM, diag-
nosed by angio-CT-scan demonstrating pAVM in IIA with venous drainage into the left intern iliac vein 
(IIV). In order to prevent migration of embolic material into the venous system, an occlusion was first 
deployed in the left IIV. Then the arterial embolization was performed using ONYX. This treatment al-
lowed a nearly complete occlusion of the nidus. The second patient had an asymptomatic pAVM inci-
dentally discovered by an abdominal CT-scan performed for other reasons. An additional abdominal 
Doppler-ultrasonography (US) showed tree-phase flow in the external iliac vein (EIV). Arterial emboli-
zation was first performed using coils with a non-complete occlusion of the nidus. A second selective 
arterial embolization using ONYX was performed 3 months later with complete occlusion of the nidus.
Follow-up by angio-CT-scan one month after the embolization did not show any recurrence in case  
1. Symptoms, as abdominal heaviness and heart failure disappeared completely. In case 2 the 
1-months follow-up with abdominal Doppler-US demonstrated a completely normalized monotonous 
flow in the EIV. Clinical follow-up at 6 months was normal in both cases.
Conclusion: Selective embolization with ONYX seems to be an effective treatment in patients with 
complex high-flow AVM. The significant advantage of ONYX is a very low risk of inadvertent systemic 
embolization due to its viscous properties.
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Abb 4. Mikroskopisch gut erkennbar sind die kaliberschwankende Aneurysmawand 
sowie ein herdförmiger Schwund der glatten Muskulatur. 
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Abb 4. Mikroskopisch gut erkennbar sind die kaliberschwankende Aneurysma-
wand sowie ein herdförmiger Schwund der glatten Muskulatur

83.3
Treatment timing and options of type I endoleak after Endo-Vascular aortic Aneurysm Sealing (EVAS)
G. Prouse, R. Rosso, S. Engelberger, L. Giovannacci (Lugano)

Objective: Introduction: The Nellix Endo-Vascular Aneurysm Sealing (EVAS) system has been devel-
oped for the treatment of infra-renal aneurysms with favourable and adverse anatomy, potentially 
reducing the need for secondary interventions. A low incidence of type I endoleaks and consequent 
graft migration has been reported so far in literature. In spite of this, treatment in case of graft migration 
with or without aneurysm rupture constitutes a serious challenge which vascular surgeons will be 
increasingly faced with in the near future. Our objective is to propose a treatment option for this severe 
complication and to share our experience with it.
Methods: An 81 year old male patient, with relevant comorbidities, was known for an EVAS procedure 
on an asymptomatic infra-renal aneurysm performed 19 months earlier. Subsequent right branch re-
current occlusion imposed revascularization through a cross-over bypass graft. A type IA endoleak 
caused a slow growth of the aneurysmal sac (from 55 to 57 mm in 12 months). He was therefore 
planned for open repair with removal of the graft. 30 days later he presents with acute abdominal pain, 
a rapid sac growth (13 mm) and graft migration at CT scan with signs of imminent rupture.
Results: Emergent open aneurysm repair with a bifurcated graft was performed. The removal of the 
EVAS device did not pose any technical problems, mainly due to the absence of a supra-renal anchor-
ing system.
Conclusion: Open repair and removal of the graft and of the aneurysm sealing system remains the only 
safe treatment choice in case of EVAS device migration. Type I endoleaks with this kind of graft have 
to be treated aggressively because evolution to complete graft migration and aneurysm rupture may 
be unexpectedly rapid.

83.2
Aneurysma der Vena iliaca externa – eine seltene Ursache rezidivierender Lungenembolien
D. Müller1, P. Kissling1, T. Wyss1, V. Makaloski1, A. Baumer2, M. Beckmann2, J. Janzen1, J. Schmidli1 
(1Bern, 2St.Gallen)

Objective: Nach erfolgter Akutbehandlung einer Lungenembolie ist eine gründliche, ätiologische Ab-
klärung entscheidend, um die längerfristige Behandlung festzulegen. Schliesslich gilt es zwischen den 
Risiken einer erneuten Embolie und jenen einer Dauerantikoagulation abzuwägen. Unser Fall zeigt eine 
seltene, wenig bekannte Ursache der Lungenembolie, welche chirurgisch behandelbar ist.
Methods: Ein 45-jähriger Patient erlitt rezidivierend akute, segmentale Lungenembolie. Ein Provoka-
tionsfaktor liess sich nicht eruieren, weitere relevante Vorerkrankungen bestanden keine. Nach Einlei-
tung einer konservativen Therapie mittels therapeutischer Antikoagulation, wurde im Rahmen einer 
ambulanten Abdomensonografie, ein Aneurysma der Vena iliaca externa rechts vermutet. Dies wurde 
duplexsonographisch und mittels MRI bestätigt. Es zeigte sich ein venöses Aneurysma von 5.5x4.0cm 
Durchmesser (Abb. 1). Wir stellten die Indikation zur chirurgischen Versorgung.
Results: Das Aneurysma konnte problemlos über eine Lumbotomie dargestellt und ausgeschaltet, 
sowie die Vene mittels Patch rekonstruiert werden. Histopathologisch zeigten sich Hinweise auf eine 
kongenitale venöse Dysplasie. Der postoperative Verlauf gestaltete sich problemlos, die Entlassung 
nach Hause erfolgte nach drei Tagen. Die orale Antikoagulation wurde für weitere drei Monate fort-
gesetzt und konnte im Rahmen der ersten Nachkontrolle beendet werden.
Conclusion: Venöse Aneurysmen sind eine seltene Pathologie des Gefässsystems. In der Literatur fin-
den sich zahlreiche Fallberichte sowie Fallserien zu venösen Aneurysmen am Hals, Stamm, sowie den 
Extremitäten, die genaue Inzidenz ist unklar. In zahlreichen Fällen liegt eine kongenitale Vaskulopathie, 
wie etwa das Klippel-Trenaunay-Syndrom vor. In der klinischen Untersuchung werden venöse Aneurys-
men häufig verpasst oder je nach Lokalisation verkannt, etwas als Hernie oder Lymphadenopathie. Die 
Entscheidung zur operativen Versorgung muss im einzelnen Fall, abhängig von embolischen Komp-
likationen, sowie Grösse, Form und Lage der Pathologie getroffen werden. Wie unser Fall demonstriert 
können Aneurysmen der Beckenvenen sowie der tiefen Beinvenen mögliche Quellen relevanter Morbid-
ität durch Lungenembolien sein, und sollten Daher versorgt werden.

 

 

Abb 1. Die MR-Phlebographie zeigt ein grosses, venöses Aneurysma der Vena iliaca 
externa rechts. 
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Abb 2. Das venöse Aneurysma intraoperativ dargestellt. 
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83.4
Descending thoracic aorto-iliac bypass: A rescue procedure for a “hostile” aorta?
B. Walker, C. A. Stanescu, M. Menth, B. Marty, B. Egger (Fribourg)

Objective: First described in 1956, thoracic aorto-iliac bypass is a rarely performed procedure. Beside 
of aorto-bifemoral graft failure, indications are a hostile abdomen or extensive infra-renal atherosclero-
sis. According to the literature this surgical procedure compares favorably to direct aortic reconstruc-
tion by decreasing the risk of ischemic organ damage and paraplegia.
Methods: A 67 year old female and obese patient presented with an advanced Leriche-Syndrome. 
Medical history included aorto-bi-iliac bypass and aorto-coronary bypass surgery as well as twice an 
abdominal wall reconstruction. The CT angiogram showed progressive disease at the juxta-renal level 
and occlusion of the right prosthetic limb. In contrast to that the distal thoracic aorta did not show any 
calcifications. Considering the previous aortic surgery for occlusive disease, the juxta-renal calcifica-
tions precluding aortic clampage and the hostile abdomen together with the presence of obesity, a 
reconstructive bypass from the distal thoracic aorta to the left prosthetic limb followed by crossover 
femoral bypass was performed.
Results: Postoperative CT scan showed an excellent patency of the vascular reconstruction. Annual 
duplex examination confirmed the absence of restenosis and the patient was completely relieved from 
symptoms up to five years following this surgery.
Conclusion: A literature review shows similar major morbidity (16%) and mortality (4%) rates of such 
a procedure when compared to aorto-femoral bypass grafting, in spite of the mini-thoracotomy ap-
proach and the potential selective intubation. The primary patency rate is excellent and similar to the 
one of a primary aorto-bifemoral bypass. Long-term permeability is superior when compared to axillo-
femoral bypass. The distal thoracic aortic segment is often disease free and represents an excellent 
source for the inflow. Based on our experience in several cases we may recommend this procedure 
in patients presenting with aorto-iliac occlusive disease and/or relative contraindications to a direct 
abdominal approach.

83.5
Rupturiertes Dissektionsaneurysma der Arteria hepatica communis
S. Gerdes1, A. Naumann1, L. Gürke2, P. Stierli1 (1Aarau, 2Basel)

Objective: Fallvorstellung: Bei einem 61-jährigen Patienten wurde eine komplizierte Aortendissektion 
Typ B nach Stanford mit Ausläufern der Dissektionsmembran in die Abgänge des Truncus coeliacus 
sowie der Arteria mesenterica superior (AMS) diagnostiziert und endovaskulär mittels zwei thorakalen 
Stent-Grafts versorgt mit abschliessend normaler Perfusion der Viszeralarterien. Nach wenigen Tagen 
traten plötzlich neu abdominale Schmerzen auf. In der Computertomographie fiel ein in das Meso frei 
rupturiertes Dissektionsaneurysma der Arteria hepatica communis (AHC) auf. Die Dissektion setzte 
sich bis in die Aufzweigung der A. hepatica propria fort. Der Truncus wie auch die AMS zeigten im 
Abgangsbereich einen kurzstreckige Dissektion (wie vorbestehend). Weder die Dissektion noch das 
Aneurysma der AHC waren im CT wenige Tage zuvor postinterventionell nach TEVAR vorhanden. Der 
Abgang der AHC wie auch des Truncus coeliacus zeigten sich unauffällig.
Results: Eine endovaskuläre Versorgung war aufgrund der Anatomie des Aneurysmas und der Dissek-
tion nicht möglich. Aufgrund der dissektionsbedingten miserablen Wandqualität konnte schlussend-
lich lediglich eine Ligatur des Abgangs der AHC durchgeführt werden. In der Aufteilung der A. hepatica 
propria setzte sich die Dissektionsmembran fort und wurde pexiert. Bei fehlender anderer Optionen 
legten wir schlussendlich einen PTFE-Bypass von der A. iliaca externa rechts auf die A. hepatica propria 
an ihrer Aufzweigung an. In einem Verlaufs-CT nach 5 Monaten zeigte sich der Bypass offen. Auffällig 
war eine zunehmende Atrophie des linken Leberlappens bei normalen Leberwerten.
Conclusion: Diskussion: Aneurysmen der A. hepatica sind nach denen der A. lienalis als zweithäu-
figste in der Literatur beschrieben. Nichtsdestotrotz fanden wir keinen Fall eines rupturierten Dis-
sektionsaneurysmas der AHC. Als Ursache ist in diesem Fall am ehesten von einer Ausbreitung der 
Grundkrankheit auszugehen. Trotzdem ist die rasche Entwicklung sowohl der Dissektion als auch des 
Aneurysmas innerhalb von wenigen Tagen höchst erstaunlich. Die Therapie dieser seltenen Erkrankun-
gen muss individuell anhand der anatomischen Gegebenheiten festgelegt werden.

83.6
Common aetiology of a rare pathology – giant cell arteritis with aortitis
E. Maritan, M. Bernasconi, D. Pellini, M. Arigoni, L. Giovannacci (Locarno)

Objective: We report the case of an 82-year old man with aortitis due to giant cell arteritis.
Methods: An 82-year old man with a coronary heart disease, diabetes type II and hypertension came 
to our emergency room complaining of fever and abdominal pain since a few weeks. He also reported 
weight loss and headache. The clinical exam showed an epigastric and mesogastric tenderness, while 
blood tests revealed a sedimentation rate of 100 mm/hour. The CT scan showed a thickening of the 
aortic wall at more stages (aortic arch, coeliac trunk). The thickening showed to be of inflammatory 
origin in the F16-FDG positron emission tomography. Blood culture were negative. Multiple serologic 
analysis only indicated a positive interferon test by a previous tuberculosis infection. An unilateral bi-
opsy of the temporal artery did not show signs for giant cell arteritis.
Results: After exclusion of an infectious aethiology we considered the diagnosis of giant cell arteritis 
despite the negative biopsy of the temporal artery. A treatment with steroids was introduced which led 
to a quick resolution of the symptoms.. After 5 months a follow up CT scan confirmed the complete 
resolution of the aortitis. Further radiological follow up are scheduled.
Conclusion: Aortitis is an inflammatory condition of the aortic wall due to infectious or inflammatory 
origin. An association with large vessel vasculitis (giant cell arteritis, Takayasu arteritis) has been re-
ported. Because of the non-specific clinical presentation, diagnosis is difficult and there are no specific 
laboratory markers to help. The imaging assessment with CT scan or positron emission tomography 
confirms the diagnosis but not the aetiology. Once a infectious cause has been excluded, treatment 
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with steroids is usually the therapy of choice. The role of temporal artery biopsy, with a considerable 
rate of false negative results, remains controversial. The presence of an aortitis within the diagnosis of 
a giant cell arteritis represents a sign of poor prognosis because of the high number of late complica-
tion. These patients need therefore an accurate follow-up

83.7
Single center experience with Advanta V12 covered stent in the endovascular treatment of occlusive 
aorto-iliac disease
L. Briner, F. Marra, C. Dubuis, F. Saucy, J.-M. Corpataux, S. Déglise (Lausanne)

Objective: Open surgery offers excellent and durable results for aorto-iliac occlusive disease but en-
dovascular approach has gained popularity over the last decades due to high technical success and 
low complications rates. The use of covered stents has been reported to increase mid and long-term 
patency. The aim of our study is to report our monocentric experience with the use of the Advanta 
V12 stent (Maquet-Atrium Medical, Hudson, NH, USA,) in the treatment of aorto-iliac occlusive disease. 
Methods: A retrospective analysis of prospective data retrieved from 1 center between January 2013 
and September 2015 was performed. All consecutive patients with aorto-iliac occlusive disease 
treated with Advanta V12 covered stent were analyzed. Endpoints were patency rates, postoperative 
morbidity and re-interventions during follow-up.
Results: In this study, 31 patients (mean age 64.5 years, range 50-86) were identified. Indications 
were claudication in 25 patients (81%), critical ischemia in 5 (16%) and acute ischemia in 1 patient 
(3%). We assessed the patients according to the TASC classification, 2 TASC A, 18 TASC B, 6 TASC C 
and 5 TASC D. Operative time was 110 minutes (range, 25-00) with a procedural success achieved in 
all cases. The mean volume of contrast reached 92ml (range, 30-150). In 5 patients, an aorto-bi-iliac 
reconstruction (CERAB) was performed, in 10 patients stents were implanted in both common iliac ar-
teries and in the remaining 16 patients, only one common iliac artery was treated. A percutaneous ap-
proach was done in 14 cases (45%). A total of 52 Advanta V12 was used with a mean diameter of 9.3 
mm and length of 49.9 mm. In the post-operative period, 3 surgical complications: 1 false aneurysm 
and 1 wound infection treated conservatively and 1 distal embolization requiring surgical thrombec-
tomy. During follow-up, 2 in-stent stenoses were treated by PTA. Additionally 1 stent occlusion needed 
thrombectomy and PTA. No death was noticed. 
Conclusion: The endovascular treatment of aorto-iliac occlusive disease using Advanta V12 stents 
is a safe and useful strategy. It seems to offer satisfactory results in term of immediate success and 
mid-term patency rates. It could be a valid alternative to open surgery but larger trials and registries are 
needed to draw definitive conclusions.

83.8
Successful management of an abdominal aortic aneurysm infected with campylobacter fetus: A case 
report
M. Dimitrief1, F. Cherbanyk1, H. L. Chan1, C. L. Hanauer1, S. Déglise2, E. Pezzetta1, O. Martinet1  
(1Montreux, 2Lausanne)

Objective: Infected aortic aneurysm is a rare entity in the antibiotic era, representing less than 2% of 
all aortic aneurysms. It represents the final evolution of a prior infectious arteritis or a preexisting aneu-
rysm contaminated from an infectious focus or systemic bacteremia mainly in elderly or immunocom-
promised patients. The genus Campylobacter can cause a variety of infections. The species fetus is the 
one most frequently associated with systemic campylobacteriosis. It has a tropism for endovascular 
tissue and causes significant mortality.
Methods: A 73 year-old man presented to the emergency department after 4 days of fever, chills and 
pain in the lower abdomen irradiating to the back. Seven days ago he had a coronarography. He also 
noticed diarrhea during 3 days. He had a temperature of 37, 8° C, normal blood pressure and heart 
rate and mild abdominal pain without signs of peritonitis. No pulsatile abdominal mass was palpa-
ble. The white blood cell count was 15.500 G/l and CRP 315 mg/l. The abdominal CT scan showed 
an infrarenal atheroscleroting aortic aneurysm with periaortitis and signs of pre-rupture. (Fig 1, 2). 
He was given Ceftriaxone 2gr iv and was referred to the University Hospital where an endovascular 
stent graft was placed via the left femoral artery allowing minimally invasive intervention and prompt 
aneurysm exclusion. (Fig 3). Blood cultures were positive for a Campylobacter fetus. The patient had 
an uneventful post-surgical recovery. He was discharged home on post-operative day 9 with an iv 
antibiotic treatment for 6 weeks. He was questioned thoroughly but failed to report any consumption 
of unpasteurized milk or raw meat.
Conclusion: The natural history of an aortic aneurysm infected by Campylobacter fetus is that of a rapid 
progression to rupture and usually death. The rarity of cases due to Campylobacter fetus is likely to 
explain the great heterogeneity of antibiotics used and the duration of therapy, ranging from 4 weeks to 
many months. Campylobacter fetus should be considered in all cases of infected aneurysm in elderly 
or debilitated patients. A prompt surgical treatment, regardless of the technique used, associated with 
antibiotis can be life saving.

83.9
Surgical treatment of an aneurysm of the ileocolic artery
A. Müller1, A. Naumann1, A. Zdoroveac1, L. Gürke2, P. Stierli1 (1Aarau, 2Basel)

Objective: Aneurysms of the ileocolic artery or the superior mesenteric artery (SMA) are a rare en-
tity but can be a life threatening because of potential rupture. The most common symptom exhibited 
in patients is abdominal pain. Advanced imaging technology led to increased incidental detecting of 
asymptomatic aneurysms.
Methods: Case report of a 69 years old female patient. She presented with back pain radiating to the 
lower abdomen on both sides since several month. In the abdominal ultrasound a cholelithiasis (con-

crement >3cm) with no sign of inflammation was found. Additionally, a suspicious superior mesen-
teric artery was detected. Computer tomography showed a 3x2.2x2 cm aneurysm directly at the origin 
of the ileocolic artery. The case was discussed in our interdisciplinary vascular conference. Since the 
beginning of the aneurysm was right at the origin of the ileocolic artery and the vessel after the aneu-
rysm was of quite large diameter we estimated a high risk for complications in endovascular treatment 
(end-organ ischemia, embolisation, failure). Therefore we decided for an elective open surgery.
Results: We performed a long midline incision. The SMA before and after the origin of the ileocolic 
artery plus the ileocolic artery distal of the aneurysm was identified. After clamping, the aneurysm 
was resected and a vein bypass (greater saphenous vein) from the SMA to the ileocolic artery distal 
of the resected aneurysm was created. In a second step, the cholecystectomy was performed by the 
vascular surgeons.
Conclusion: Due to the lack of prospective studies there is no clear consensus about the indication 
or technique of treatment (open or endovascular approach) of splanchnic aneurysms. Endovascular 
treatment is limited to patients with a suitable aneurysm anatomy. In open surgery cases of simple 
ligation aside from revascularization surgery have been described. In this elective case we have cho-
sen open surgery and revascularization by venous bypass as definitive treatment with good outcome. 
Because of the small number of patients and the diverse etiology, the treatment should be tailored to 
the individual patient in an interdisciplinary consensus.

83.10
Complex anatomy could be a major limiting factor for the treatment of complicated acute type B aortic 
dissection
G. Joliat, C. Dubuis, F. Marra, J.-M. Corpataux, S. Déglise (Lausanne)

Objective: Acute type B aortic dissection (AD) accounts for 20-40% of aortic dissection. The endovas-
cular treatment with covering of the proximal tear using thoracic endografts has become the treatment 
of choice if complications occur. However, complex anatomy with mutilple vascular variations could 
limit this strategy. The study aim was to report a tragic evolution of acute type B dissection.
Methods: A 58-year-old healthy man with no vascular comorbidities was admitted for severe acute 
right lower limb ischemia. The CT-scan revealed a right external iliac occlusion due to a Standford type 
B AD. Many vascular anomalies were also observed such as an arteria lusoria (right aberrant subcla-
vian artery), a bovine arch and a left vertebral artery directly from the aortic arch.
Results: The patient was operated emergently with iliac thrombectomy and fenestration of the dis-
section at the femoral level from a right inguinal incision. Regarding this complex anatomy, it was 
considered that covering of the proximal tear with endograft was too dangerous. The immediate post-
operative course was uneventful with total recovery of the right leg and a control angioCT was normal 
at 48h. At 1 week, a 6 cm dilatation of the aortic arch was found in an asymptomatic patient. The 
different options of treatment were discussed with the cardiac surgeons. It was decided to perform 
total aortic arch repair. Unfortunately, the patient presented an aortic rupture before he could be oper-
ated and died.
Conclusion: In case of complex anatomy with multiples variations, the decision to treat a patient with 
complicated acute type B aortic dissection is difficult and especially how to treat him. Indeed, it could 
limit the possibility to use a thoracic endograft to cover the proximal tear. However, such situation 
should be considered as an emergency due to the risk of rupture and the patient should be treated 
immediately even if the risk is higher than in a standard situation.

83.11
A rare case of mycotic Abdominal Aortic Aneurysm (mAAA) due to Coxiella burnetii
A.-J. Ferrario di Tor Vajana, S. Engelberger, G. Prouse, L. Giovannacci, R. Rosso (Lugano)

Objective: mAAA is rare with an incidence of 1% of all abdominal aneurysms. Staphylococcus, Spi-
rochaetes and Salmonella are typical agents. Coxiella burnetii, the etiologic agent of Q fever, is a very 
uncommon cause of aortitis. We present the case of a patient treated for AAA, with a postoperative 
diagnosis of Coxiella burnetii infection.
Methods: A 52 y old man was submitted to MRI for low back pain. Incidentally, a 7.7cm aortic an-
eurysm was diagnosed. The patient reported severe long term weakness, no fever. Clinical history 
revealed successfully treated syphilis. An aneurysm repair with bifurcated silver impregnated Dacron 
graft was performed. At surgery the aortic wall appeared inflamed, so samples of the aorta were sent 
for pathological examination. Histology described a marked chronic aortitis with necrosis and granu-
lomatosis, no evidence of bacteria, particularly no Spirochaetes. Postoperatively the patient developed 
fever and the inflammatory parameters increased. A PET/CT scan showed intense periprosthetic tracer 
uptake. PCR serology was performed and Cloxiella burnetii infection was diagnosed. Long term antibi-
otic therapy with Doxicycline and Plaquenyl was started. He was discharged in good conditions at day 
9. At 1 year follow up the patient was asymptomatic, in good general condition, with normal PCR and 
a fair compliance to the therapy.
Results: C. burnetii causes Q fever. Due to its affinity for cardiovascular tissue, endocarditis is the main 
manifestation (65% of all cases). It is diagnosed almost exclusively in patients with valvulopathy, with 
prosthesis or in immunocompromised patients. Mycotic aortic aneurysm in the absence of vascular 
graft is extremely rare and just a few cases are described in literature. Concerning treatment, surgery 
must be associated with antibiotic therapy for at least 3 years. A safer option could be secondary 
replacement of the synthetic graft with femoral vein or homograft. In our case the patient refused a 
second operation.
Conclusion: C. burnetii is a rare cause of mAAA, thus it can be easily unrecognized. Serological test 
is crucial in all cases where mAAA is suspected in order to make the correct diagnosis and set the 
appropriate specific therapy.
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83.12
Early experience after endovascular treatment of thoracic aneurysm with the Relay® stent-graft
D. Becker, T.-R. Wyss, R. Bühlmann, J. Schmidli, V. Makaloski (Bern)

Objective: Thoracic endovascular aortic repair (TEVAR) allows a minimally invasive approach for man-
agement of descending aortic aneurysm. We are reporting our early results with the Relay® stent-graft 
in repairing thoracic descending aneurysm, with or without debranching of the aortic arch. Retrospec-
tive review of all patients with TEVAR using the Relay® system between April 2015 and December 2015. 
Aneurysm morphology, technical success, intra- and postoperative complications including death, en-
doleaks (EL), aneurysm sac growth, graft migration, and secondary interventions were assessed. Pa-
tients were followed postoperatively with computed tomography (CT) angiography before discharge 
and after 3 and 6 months.
Methods: Five patients (3 males, mean age 68 years, range 63-78) were treated. Four patients re-
ceived TEVAR due to thoracic aneurysm with a mean diameter of 62mm (two of them already having 
TEVAR previously) and one due to a rapidly growing penetrating aortic ulcer. One transposition of the 
left subclavian artery and one complete debranching of the aortic arch via sternotomy were necessary 
to gain safe proximal landing zone.
Results: Initial technical success was 100% and no type I or III endoleaks were recorded intraopera-
tively. The mean duration of the procedure, amount of contrast agent and fluoroscopy time were 71 
min, 86 ml and 12 mins 46 sec, respectively. Postoperatively one unilateral pneumothorax and one 
groin haematoma required surgical revision. At 30 days, no stroke, paraplegia or death was recorded. 
In the postoperative CT scan before discharge and 3 months after operation three patients showed a 
type II EL, and two patients showed no EL. Stable or decreased aneurysm diameters were recorded 
in all patients. No graft migration was identified and no secondary endovascular intervention was re-
quired during follow-up.
Conclusion: Early results of TEVAR with the Relay® stent-graft are promising showing no signs of migra-
tion and type I or III EL even in challenging anatomies with debranching of the aortic arch.

83.13
Endovascular treatment of aorto-iliac occlusive disease with a Cobalt Chromium balloon expandable 
stent system
E. Allain, L. Briner, C. Dubuis, F. Marra, S. Déglise, J.-M. Corpataux, F. Saucy (Lausanne)

Objective: Endovascular treatment of aorto-iliac artery occlusive disease is currently the first-line treat-
ment. The aim of the study is to assess efficacy and safety of a next generation Cobalt Chromium bal-
loon-expandable Stent system (Omnilink Elite®) and to report potential adverse event of this technique.
Methods: This is a retrospective monocenter observational study. From April 2013 to September 2015, 
we selected all consecutive patients treated for aorto-iliac occlusive disease with Cobalt Chromium 
uncovered stent Omnilink Elite (Abbott, Santa Clara, California, USA). All data were retrospectively ana-
lysed from a prospective database (Secutrial). The primary efficacy end point was defined as freedom 
from restenosis or clinically driven target lesion revascularization (CD-TLR) at 12 months. Secondary 
outcomes are clinical improvement, technical success and freedom from 30-days complication rate.
Results: We selected 35 patients and treated 47 limbs. Mean age is 67 years old [46; 87]; male (n=22; 
59.5%). The indications were mainly represented by Rutherford 2 and 3 (n=30; 81.1%). Mean lesion 
length (mm) and total occlusion rate were 40.03 +-12.01 and 18.9%. Mean follow-up is 287 days 
[30; 773]. The rate of CD-TLR was 5.4%. There were no device or procedure related deaths and no 
major amputation. Freedom from 30-days complication rate was 83.8%. Clinical improvement was 
observed in 43.2%.
Conclusion: In this retrospective observational study, the Cobalt Chromium balloon expandable stent 
system was effective and safe to treat aorto-iliac occlusive disease.

83.14
Grave outcome of coumarine necrosis
S. Soppe1, A. Zdoroveac1, R. Marti1, L. Gürke2, P. Stierli1 (1Aarau, 2Basel)

Objective: Coumarin-induced necrosis is a rare, dreaded complication. The incidence is <0.1% of all 
patients treated with coumarin. Typically the necrosis appears 4 days after therapy onset. Risk factors 
are hereditary protein-C-deficiency (33%), female gender (90%), postmenopausal patients, obesity, 
high loading dose of coumarin and greatly elevated INR values. The pathogenesis is no fully under-
stood. It is assumed to be caused by a capillary leak due to a pathology of the junction between cap-
illaries and precapillary arterioles with subsequent hemorrhagic infarction and necrosis caused by 
thrombosis of the venule triggered by stasis.
Methods: Grave outcome of coumarine necrosis.
Results: Admission of a 81 year old female under anticoagulation with coumarin-derivat with a two 
day history of livid discoloration and progressive pain in the left foot after having a laparoscopic ad-
nexectomy in a different hospital 8 days earlier. Prior to the adnexectomy the coumarin therapy was 
antagonized with vitamin K. After dismission the therapy was resumed whilest bridging with Fragmin 
7500 IE/d (patient weight: 80kg) with the initial INR being 1.2 (Quick 78%). The following dosage per 
day was prescribed: 6mg, 6mg, 3mg, 3mg. At time of admission to our hospital the INR was >6 (Quick 
<7%). Despite immediate antagonization of the coumarin therapy with vitamin K the condition of the 
left foot continued to get worse. The pedal pulses were palpable at any time. Two days after admission 
we performed a transtibial amputation (Burgess). The histopathological results of the amputated limb 
showed partially necrotic epidermis and subepidermal blisters as well as necrosis of the upper dermis 
with ectasia of the blood vessels and numerous microthrombotic occlusions in the upper and middle 
dermis. These results support our prior clinical diagnosis of coumarin-induced necrosis. The stump 
healed without complications and the patient was fitted with a prothesis. The indication for oral antico-
agulation was unchanged due to atrial fibrillation, therefore we established a therapy with Eliquis 5mg 
2x/day. A clotting clarification is scheduled.

Conclusion: Though coumarin-induced necrosis is a rare complication, the consequences can be fatal. 
Therefore a coumarin therapy should be initiated slowly as both high initial dosages and elevated INR 
values are known as risk factors for coumarin-induced necrosis.

83.15
A case of severe ischaemic monomelic neuropathy after dialysis access revision surgery
R. X. Sousa Da Silva1, A. Naumann1, R. Marti1, L. Gürke2, P. Stierli1 (1Aarau, 2Basel)

Objective: Dialysis access surgery is frequently performed to allow long-term haemodialysis in pa-
tients with chronic kidney insufficiency. Although already first described in 1979 ischaemic monomelic 
neuropathy is a rare complication that needs early recognition. We report a case of severe ischaemic 
monomelic neuropathy following dialysis access revision surgery needed due to shunt occlusion.
Methods: We introduce a 44 years old female patient that suffered from ischaemic monomelic neu-
ropathy after dialysis access revision surgery due to shunt occlusion. In a first attempt a downsizing of 
the arterial anastomosis was performed. Still, only the subsequent ligation and partial removal of the 
graft led to normalisation of the symptoms.
Results: In this case report the patient’s underlying disease is Wegener’s granulomatosis. Due to an 
occlusion of a twelve-year-old prosthetic brachial-axillary graft we created a brachial-jugular graft be-
cause of lack of any appropriate vein. Immediately postoperative the patient presented with rest pain, 
hyposensitivity and loss of strength in her equilateral hand. There were no clear signs of finger malp-
erfusion. Even though we measured a high flow of 2.2l/min, the digital plethysmographic pulse wave 
did not show a pathologic result. There was no difference between graft compression and no graft 
compression. After exclusion of a steal syndrome we assumed an ischaemic monomelic neuropathy 
in which loss of sensory and motor function is seen. Reason might be a reduction of blood flow in the 
vasa nervorum causing ischaemia. A downsizing of the arterial anastomosis was performed with no 
improvement of the symptoms. Therefore a ligation and partial removal of the graft was necessary. 
Afterwards the symptoms slowly diminished. Two months later the patient had nearly no symptoms 
left and the electromyoneurography showed normal results.
Conclusion: Ischaemic monomelic neuropathy after dialysis access surgery is rare and often not or 
too late diagnosed. It leads to sensory and motoric impairment in the hand. If recognized early there is 
an increased likelihood of improvement or even complete reversibility of the symptoms. Therefore, it is 
crucial to keep in mind this disease pattern.

General Surgery Poster Session 85
85.1
Necrotizing emphysematous cystitis with perforation and an unfavorable outcome
A. Miftaroski, T. Baechler, J. Eigenmann, A. Meyer, B. Egger (Fribourg)

Objective: Emphysematous cystitis (EC) as well as emphysematous pyelonephritis (EP) are rare pa-
thologies affecting predominantly middle aged women with diabetes. Both diseases are caused by 
gas producing bacteria’s. Related pneumoperitoneum has been reported for both conditions. How-
ever, EC followed by necrosis and bladder perforation is very rare. This life threatening condition needs 
immediate diagnosis and treatment.
Methods: We are presenting the clinical manifestation, treatment and outcome of a patient with com-
bined emphysematous cystitis and pyelonephritis and concomitant bladder necrosis with free perfora-
tion.
Results: A 66 years old female patient was admitted to our emergency department with manifest sep-
tic shock and multi-organ failure. Past history revealed a long term NSAID auto-medication. Clinical 
history outlined abdominal pain lasting for several days. After initial fluid resuscitation a performed 
CT-scan revealed free air in the peritoneal cavity. Moreover, presence of gas in the bladder wall and left 
renal tissue could be observed. The patient underwent emergency laparotomy which demonstrated a 
complete necrotic bladder with free perforation and advanced purulent peritonitis. After excluding an 
additional gastro-intestinal perforation a salvage procedure with total cystectomy and bilateral urosto-
mies has been performed. Despite further extensive hemodynamic support at the ICU and introduction 
of large spectrum antibiotics the patient died due to the ongoing multi-organ failure 24 hours after 
surgery.
Conclusion: Up to 10% of EC are necrotizing. While mortality for EC is reported to be around 7%, mortal-
ity of concomitant EP is more than 50%. In cases of a complete necrotic bladder, limited surgery is diffi-
cult, since in these cases laparotomy and total cystectomy is inevitable. Despite an aggressive surgical 
and medical treatment the presence of concomitant emphysematous cystitis and pyelonephritis with 
advanced peritonitis following bladder perforation is often deleterious. Therefore, immediate diagnosis 
and surgery is rather important.

85.2
Chronische Leistenschmerzen durch Titanclips nach total extraperitonealer endoskopischer Netzplas-
tik – ein Fallbericht
P. Brosi, A. Abu-Tair, R. Rosenberg (Liestal)

Objective: Der chronische postoperative Schmerz ist die häufigste Komplikation nach einer Leistenbru-
choperation. Durch chronische Schmerzen kann die Lebensqualität erheblich beeinträchtigt werden. 
Wir beschreiben einen Fall einer erfolgreichen Behandlung langjährig bestehender chronischer 
Leistenschmerzen.
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Methods: Eine 53 jährige Frau stellt sich mit links betonten Leistenschmerzen beidseits seit einer total 
extraperitonealen endoskopischen Netzplastik (TEP) beidseits in unserer Sprechstunde vor. Die Op-
eration erfolgte vor 5 Jahren in einem auswärtigen Spital. Die in den Oberschenkel ausstrahlenden 
Schmerzen würden sich nach Belastung verstärken. Eine weitreichende Ursachensuche in diversen 
Spitälern hatte bereits ohne Erfolg stattgefunden. Eine muskuloskelettale Ursache wurde ausgeschlos-
sen. In einer externen Sonographie wurde der Verdacht auf Rezidivhernien beidseits geäussert. Eine 
neurologische Abklärung ergab eine mögliche Affektion des Ramus femoralis des Nervus genitofer-
moralis. Eine medikamentöse Therapie mit Psychopharmaka wurde der Patientin empfohlen.
Results: Nach entsprechender Diagnostik und langem Gespräch mit der Patientin führten wir eine di-
agnostische Laparoskopie durch, welche ohne pathologischen Befund war und in der Rezidivhernien 
bzw. eine Netzdislokation ausgeschlossen werden konnten. Es war mit der Patientin abgesprochen, 
dass bei unauffälliger Laparoskopie eine Exploration der linken Leiste durchgeführt werden sollte. Im 
Rahmen der Präparation fanden wir lateral vom Ligamentum cooperi Titanclips und entfernten diese. 
Unmittelbar postoperativ sistierten die linksseitigen Leistenschmerzen vollständig. Die Patientin wün-
schte daraufhin ebenfalls die Entfernung der Titanclips auf der Gegenseite. Nach radiologischer Identi-
fikation entfernten wir diese drei Monate später. Die Patientin war daraufhin ebenfalls beschwerdefrei.
Conclusion: Die Behandlung von chronischen Leistenschmerzen ist schwierig, da oftmals die Ursache 
ungeklärt bleibt. Nach prolongierten frustranen konservativen Therapien sollte an eine Exploration des 
Operationsgebietes gedacht werden. Titanclips sollten nicht mehr zur Netzfixation verwendet werden.

85.3
Biliary T-tube migration into the duodenum – a rare cause of pancreatitis
C. Passaplan, F. Barros, F. Pugin, B. Egger (Fribourg)

Objective: T-tubes are traditionally placed after exploration of the common bile duct. The variety of 
complications related to T-tube insertion includes biliary leak after removal, prolonged biliary fistula 
and late stricture. The premature distal dislodgement of a T-tube is a rare but serious complication and 
may lead to pancreatitis and/or cholangitis.
Methods: We report the case of a 74 years old woman with a history of sepsis secondary to cholangitis 
and gallbladder perforation. The patient was initially treated conservatively with an empiric antibiotic 
regimen and endoscopic biliary stenting. After improvement, the patient underwent open cholecystec-
tomy with a common bile duct exploration and finally the placement of a T-tube. A T-tube cholangio-
gram on postoperative day 13 failed to show any bile leakage or residual common bile duct stones. 
The patient was admitted one month after surgery with cholangitis and acute pancreatitis. A CT-scan 
and a T-tube cholangiogram revealed the dislocation of the T-tube into the duodenum with obstruction 
of the common bile duct. The patient underwent emergent endoscopic removal of the T-tube and an 
empiric antibiotic regimen.
Results: The evolution after drain removal was uneventful with normalization of the hepatic and pan-
creatic parameters. The patient was discharged on day 3 after the intervention in good general condi-
tion and did not show any recurrence of biliary problems up to a 4 months follow-up.
Conclusion: Pancreatitis and cholangitis are possible complications of a T-tube migration. Such migra-
tions may have a significant morbidity and demand prompt diagnosis and removal. Migrated T-tube 
should not be pulled out percutaneously but removed endoscopically in order to avoid papillary lesions 
or any other complications. There is a paucity of reports in the literature regarding such migration into 
the duodenum. To our knowledge, no other similar case of pancreatitis and cholangitis due to migra-
tion of a biliary T-tube into the duodenum has been described.

 

 

85.4
Nitrofurantoin induced acute pancreatitis
S. Mosbahi, M. K. Peter, B. Egger (Fribourg)

Objective: Drug induced acute pancreatitis is rare with an incidence of 3-5% and the identification of 
the causal drugs may remain challenging. Nowadays, nitrofurantoin (Uvamin®, Furadantin®, Macro-
bid®, Macrodantin®, Nitro Macro®) is a very often prescribed treatment for uncomplicated lower urinary 
tract infection with to date 3 reported cases of drug-induced acute pancreatitis. We hereby present two 
cases of nitrofurantoin induced pancreatitis.
Methods: Case 1: A 27 years old woman without any surgical or medical history presented at our emer-
gency department complaining of progressive left upper quadrant abdominal pain for the last 10 days. 
Case 2: A 76 years old woman with a history of biliary pancreatitis and a cholecystectomy presented 
at our emergency department complaining of progressive epigastric pain for the last 2 days. In both 
cases personal history was completely normal (especially no alcohol consumption) and lab tests re-

vealed a CRP (7 and 118 mg/L), mild leukocytosis (11.4 and 10.6 G/L), elevated lipase (1139 and 
4647 U/L). Calcium, triglyceride, hepatic and cholestatic values were normal and a CT-scan confirmed 
a Balthazar C pancreatitis in both patients. Gallstones and sludge in the gallbladder (case 1) or the 
biliary tree (case 1 & 2) could be excluded by an abdominal ultrasound. 
Results: Both patients were kept fasting for 2 days until relief of symptoms. After re-review of their past 
medication, they both admitted taking nitrofurantoin until 4 days before admission (case1) and for the 
last 4 days (case 2). No other medication, laboratory investigation or radiological finding could explain 
the pancreatitis. The clinical and biochemical picture cleared rapidly after discontinuation of the drug. 
The follow-up’s were uneventful and the patients discharged home after 65 hours (case 1) and 49 
hours (case 2), respectively.
Conclusion: This double case report shows the importance of a concise medication history. The in-
creasing number of cases reported in the literature and the present abstract should contribute to raise 
the suspicion of an association between nitrofurantoin (Uvamin®, Furadantin®, Macrobid®, Macrodan-
tin®, Nitro Macro®) and drug induced pancreatitis. 
 

85.5
Acute ovarian torsion mimicking appendicitis in a 6 year old girl
S. Lustenberger, M. K. Peter, S. Burger, M. Menth, B. Egger (Fribourg)

Objective: Abdominal pain is a frequent symptom of children presenting at the emergency department, 
but is rarely due to acute ovarian torsion (< 2.7%). The mean age of occurrence, in usually premenar-
chal girls, ranges between 9.2 and 13.7 years. They typically present with sudden onset of abdominal 
lower right quadrant pain, vomiting and a palpable abdominal mass. Ovarian torsion is frequently as-
sociated with an underlying abnormality of the ovary, like a cyst or teratoma, but can occur in normal 
ovaries as well, especially in younger children.
Methods: A 6 year old girl presented with a history of four days of increasing right lower quadrant 
abdominal pain, vomiting and fever. Laboratory findings showed a CRP at 17mg/L and white blood 
cell count of 16.5G/L. Abdominal ultrasound revealed a slightly thickened appendix of 6mm. Presum-
ing acute appendicitis the girl underwent explorative laparoscopy. Intraoperatively, a normal appendix 
but an enlarged, purplish-black, hemorrhagic and necrotic right ovary was found. The left ovary and 
fallopian tube were normal. Appendectomy and right ovarectomy was performed.
Results: The postoperative follow-up was uneventful and the girl was discharged home two days later. 
Histological findings showed a normal appendix and a necrotic haemorrhagic ovary, consistent with 
an ovarian torsion. No tumour, cyst or abnormality was found within the ovary.
Conclusion: Acute ovarian torsion in a premenarchal 6 year old girl is an extremely rare condition. 
There are no clinical or laboratory findings differentiating ovarian torsion from other causes of abdomi-
nal pain. Furthermore, ovarian torsion occurs more often on the right side, making it even more difficult 
to distinguish from appendicitis. As in our case, more than half of ovarian torsions are wrongly diag-
nosed preoperatively as acute appendicitis. A clinician should be alerted by the history of sudden onset 
and non-migrating pain, as well as by the presence of an abdominal mass. Lowering ones threshold 
of suspicion may lead to prompter recognition and a higher rate of ovarian salvage in this true surgical 
emergency.

85.6
Appendicular staple line serving as hypomochlion for intussusception
M. Chevallay, A. C. Stanescu, I. Rotas, M. Menth, B. Egger (Fribourg)

Objective: Intussusception is the telescoping of a proximal intestinal segment into the distal intestine 
provoking obstruction and ischemia. In the adult, the hypomochlion for this process has a peristaltic 
inactivity and is generally of neoplastic nature. The introduction of new surgical material as a non-ab-
sorbable staple line may also alter the intestinal peristalsis and may therefore serve as hypomochlion 
for an intussusception.
Methods: We present the case of a 22 year-old man who suffered from an ileocolic intussusception 
with the staple line after appendectomy serving as hypomochlion
Results: The patient presented to the emergency department with abdominal pain and bloody diarrhea 
for the last 24 hours. Patient’s history revealed a laparoscopic appendectomy using a linear stapler 6 
years earlier. An abdominal CT scan demonstrated an ileocolic intussusception. An immediate colono-
scopic attempt to reduce the intussusception failed. Even at laparoscopy it was not possible to reduce 
the invagination. After conversion to laparotomy a right hemicolectomy was performed. Histology con-
firmed that the staple line with fibrous remodeling after appendectomy was serving as hypomochlion 
for the pathology. No signs of neoplastic tissue were found. The patient was discharged home 10 days 
later after an uneventful postoperative follow-up.
Conclusion: The technique to use a linear stapler during laparoscopic appendectomy is a common 
and safe practice and may even reduce short-term complications. However, obviously the staple line 
may also serve as a hypomochlion for an intussusception. When confronted with an adult patient 
presenting with bowel obstruction after appendectomy, this should raise concern not only because 
of probable adhesions but also because of a probable intussusception due to a staple line on the 
caecum.

85.7
Acrometastasis – a rare initial sign of a hepatocellular carcinoma (HCC)
T. Rauer, K. Gorzelany, A. Rindlisbacher, M. Zünd (Baar)

Objective: Acrometastases (AM), metastases in hands and feed, are very rare, representing only 0.1% 
of all metastases. Lung cancer is the most frequent cause of AM, followed by gastro-intestinale and 
genito-urinary tracts tumours. HCC as primary malignancy is an absolute rarity.
Methods: A 70 year old man with type 2 diabetes mellitus, peripheral polyneuropathy and severe de-
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pression presented with a bleeding wound of a necrotic left ring finger. The X-ray showed a destructive 
lesion at the tip of the distal phalanx. Surgical treatment consisted of palliative amputation of the distal 
phalanx.
Results: The histopathologic examination demonstrated a solid-trabecular and acinar growing carci-
noma pursuant to a metastasis of a HCC. Alpha fetoprotein was increased to 880mcg/L. The thoraco-
abdominal CT scan showed a widespread HCC in a cirrhotic liver, ascites and multiple pulmonary 
metastases. The patient refused any further therapy. Due to the poor prognosis best supportive care 
was initiated.
Conclusion: The pathogenesis of AM is not fully understood. AM are twice as common in men as in 
women. AM are mainly seen in widespread disseminated cancer disease and point to a poor progno-
sis with a mean survival after diagnosis of about 6 months. In 10% of the reported cases AM were the 
first sign of an occult malignancy. There is no standardized therapy of AM, while amputation is the most 
frequent option in the literature.

85.8
Intestinal spirochetosis in children – clinical significance?
S. Lustenberger, M. K. Peter, B. Peiry, M. Menth, B. Egger (Fribourg)

Objective: Reports of intestinal spirochetosis (IS) in children are rare. This histo-pathologically defined 
condition, in which intestinal epithelial cells are colonized by Brachyspira species, may be associated 
with abdominal pain, diarrhea and rectal bleeding. However, clinical significance still remains debated 
and this spirochetal is sometimes categorized as simple commensal.
Methods: A 14 year old girl presented appendicitis-like abdominal pain and was explored laparoscopi-
cally. A right hemorrhagic ovarian cyst, explaining the symptoms, was found. The appendix showed 
no macroscopic inflammation. A cyst de-roofing and appendectomy was performed. The histologic 
findings demonstrated an intestinal spirochetosis of the appendix. Following that a PUBMED search for 
recent articles concerning IS in children was performed and articles were assessed for their relevance.
Results: Twelve articles describing 34 cases of spirochetes in children have been found. The mean 
age of the concerned children was 10 years with a male dominance of 66%. One study examined the 
prevalence of spirochetes in feces in 120 European children. Only two samples were found positive 
and both children were asymptomatic, which underlines the assumption that simple presence of fecal 
spirochetes does not coincide with symptomatology. However, in histologically proven colonized ap-
pendices, 75% of the children had symptoms like abdominal pain, rectal bleeding and diarrhea. Some 
authors even postulate that children might be more symptomatic than adults, and a large study lead to 
the hypothesis that IS might be causing pseudo-appendicitis. In contrast to that, the results of another 
study evaluating 142 appendices of children could not confirm an association between Brachyspira 
species and pseudo-appendicitis. Treatment with antibiotics provided complete symptom relief in 63% 
of the children.
Conclusion: Intestinal spirochetosis in children is a rare entity and its clinical significance as well as its 
potential association with pseudo-appendicitis remains unclear. Most children get symptom free after 
treatment with clarithromycin or metronidazole. More research is needed for this still poorly understood 
medical condition.

85.9
Adrenocortical carcinoma – an extremely rare malignant tumor
A. Miftaroski, M. K. Peter, E. Fontana, B. Egger (Fribourg)

Objective: Adrenocortical carcinoma (ACC) is an extremely rare tumor originating from the cortex of 
the adrenal gland with an annual incidence of 1-2 per million habitants. Despite of advances in medi-
cal and surgical treatments in other oncological fields, not much has been achieved in the treatment 
of ACC. At present, the only curable treatment is a radical surgical resection for the non-metastatic 
disease. Even then, prognosis remains poor with a 5 years overall survival not exceeding 30%.
Methods: We present the case of a 66 years old female patient with epigastric pain, weakness and 
substantial weight loss during the preceding weeks. Initial radiological evaluation by CT-scan revealed 
a large left adrenal mass measuring 11 cm in diameter. The standard workup was performed by MRI- 
and PET-CT-scans in order to exclude metastatic disease. Hormonal evaluation did not demonstrate 
any pathological secretion. After presentation at our multidisciplinary oncological board, the patient 
underwent an open surgical approach with complete tumor resection.
Results: The postoperative follow-up was completely uneventful. The histopathological report demon-
strated a well encapsulated ACC. The resection margin was free of tumor cells and the oncological 
stage according to UICC classification was T2, N0, R0 (stage II). The oncological follow-up with CT- 
and PET-CT-scans demonstrated no signs of recurrence 8 months after surgery.
Conclusion: ACC are extremely rare tumors with dismal prognosis. In one third of the cases, they are 
hormonally inactive and symptoms are most often only related to the expanding process. ACC typically 
present as large (10-15cm) predominantly left-sided adrenal masses detected by CT-Scans. Hormonal 
secretions need to be excluded preoperatively in order to avoid intra-operative problems. Radical surgi-
cal resections remain the only potentially curative treatments in such tumors.

 
85.10
Urinoma after transurethral prostate resection and Lichtenstein’s tension-free open hernia repair
J. Baur, M. Müller, G. Melcher (Uster)

Objective: To report a rare case of urinoma after transurethral prostate resection and Lichtenstein 
tension-free open hernia repair.
Methods: A 68-year old man with typical symptoms of benign prostate hypertrophy and the clinical 
signs of a reducible right sided inguinal hernia underwent during the same hospital stay a transurethral 
resection of the prostate as well as a Lichtenstein tension-free open hernia repair. During transurethral 

resection of the prostate some venous bleeding occurred, otherwise the patient had an uneventful 
intra- and postoperative follow up. During the following weeks the patient showed different episodes 
of a painful swelling on the medial side of the right thigh combined with local signs of infection. MRT 
examination showed a intramuscular fluid collection (27x9x8cm) suspicious for a local hematoma 
after the hernia repair. Puncture revealed to be a clear fluid with temporary improvement of the clinical 
symptoms. Finally the proof of a high level of creatinine (1122 umol/l) in the fluid collection lead to the 
diagnosis of an urinoma. Healing was achieved by local treatment by a urinary catheter and antibiotic 
therapy.
Results: Urinoma most commonly occurs after trauma. During transurethral resection of the prostate 
local bleeding and consecutive coagulation are the main reasons for perforation of the urinary tract. 
Delayed diagnosis is quite common and may lead to complications such as abscess formation and 
electrolyte imbalances. Symptoms of urinoma formation are described as gait disturbance and pain. 
Due to these “non-urological symptoms” time from surgery to diagnosis normally ranges between 0.5 
and 11 months. In our case we needed 2.5 months in order to make the correct diagnosis. Contrast en-
hanced computed tomography (CT) with delayed imaging, cystography and retrograde urethrography 
are the diagnostic tools of choice.
Conclusion: This case highlights the general diagnostic problem of an urinoma as well as the impor-
tance of a high index of suspicion for postoperative complications even if the symptoms are unspecific. 
The reported case may also help to reduce time to the diagnosis and thereby to successfully manage 
this rare complication.

 
85.11
Amyand’s hernia: An atypical appendicitis. Report of two cases
S. Aellen, G. Cito, A. Kummer, M. Podetta (Sion)

Objective: Amyand’s hernia is a rare condition defined as an appendix within an inguinal hernia. The 
appendix is found in 0.51% and acute appendicitis in 0.1% of groin hernia sac. Claudius Amyand, who 
performed the first appendectomy en 1735 from a right inguinal hernia sac, first described this condi-
tion. It is usually caused by extraluminal obstruction due to pressure on the hernia neck rather than 
intraluminal obstruction of the appendix.
Methods: A 78 yr-old woman presented with a 24-hours history of abdominal pain in the right lower 
quadrant with nausea, without fever. Clinical examination revealed tenderness at McBurney’s point. No 
painful lump was noted in the groin. CT-scan shoed signs of appendicitis, part of which was located 
within an inguinal hernia (fig1). A 83 yr-old man presented with a 6-days history of a painful and ery-
thematous swelling in the right inguinal region. Leucocytosis and CRP elevation were noted. CT-scan 
revealed a perforated appendicitis with abscess within a right inguinal hernia (fig 2, 3).
Results: In the first case, the hernia was discovered intraoperatively. It contained the appendix, which 
can be removed easily. A laparoscopic appendectomy and direct repair of the hernia orifice was per-
formed. In the second case, an inguinal approach with appendectomy, evacuation of the abscess and 
lavage was achieved. A herniorrhaphy without prothetic mesh was then performed. Histopathological 
analysis revealed acute appendicitis in both cases, with perforation for the second. Both patients recov-
ered well and were discharged a few days later.
Conclusion: The presence or the absence of an inflamed appendix within the hernia is of paramount 
importance to decide for the appropriate treatment. A classification of Amyand’s hernia could help 
for the decision making (Normal appendix: type I; Acute appendicitis without sepsis: type II; Acute ap-
pendicitis with sepsis: type III; Acute appendicitis with related/unrelated abdominal pathology: type IV). 
Laparoscopic appendectomy and meticulous hernia repair without mesh is the treatment of choice 
for uncomplicated appendicitis in Amyand’s hernia (type II). For huge, irreducible, chronic hernia, an 
inguinal approach for appendectomy and hernia repair is preferred. Synthetic mesh should be avoided 
in primary repair attempt for type II-IV. A postponed secondary repair, using a mesh might be an option.
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85.12
Small-bowel obstruction after laparoscopic Roux-en-Y gastric bypass – a diagnostic challenge
F. Barros, F. Pugin, B. Egger (Fribourg)

Objective: More than 340,000 bariatric procedures were performed worldwide in 2011 with the most 
frequent operation having been the gastric bypass (GBP). Complications of bariatric procedures can 
occur in up to 40% of cases and depend on the type of the intervention and the postoperative period. 
Small bowel obstruction is not a rare complication after GBP (1.5% - 5%), with an internal hernia being 
the most common cause.
Methods: We describe the case of a 56 year-old female patient who underwent a GBP 7 years ago. She 
presented to our emergency department with low back pain, nausea and loss of appetite.
Results: Clinical examination showed a generalized distention of the abdomen. The laboratory analysis 
showed marked elevation of liver and pancreatic enzymes. Abdominal CT scan demonstrated a signifi-
cant dilatation of the pancreato-biliary limb with an enlarged gastric remnant. The jejunojejunal anas-
tomosis (staple line) was located on the right side of the abdomen. Immediate laparoscopy confirmed 
the presence of the pancreato-biliary limb herniated through the mesenteric defect, responsible for the 
enteric occlusion. The hernia was reduced and the mesenteric defect closed with a non-absorbable 
running suture. The postoperative evolution was uneventful. Eight weeks later another laparoscopy 
was performed for cure of an anterior incisional abdominal wall hernia. At this operation the former 
mesenteric hernia window was well closed.
Conclusion: Occlusion of the small intestine is a common complication after GBP. Altered anatomy, 
vague and inconclusive clinical and radiological presentation makes diagnosis a challenge. In such 
patients presenting with abdominal symptoms one should always suspect small bowel obstruction 
even if classic signs are absent. Surgical care should not be delayed in order to prevent extended small 
bowel ischemia and necrosis.
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85.13
Heterotopic pancreas within a diverticula in the small intestine
F. Ramadani, F. Barros, A. Meyer, B. Egger (Fribourg)

Objective: Heterotopic pancreas is defined as the presence of pancreatic tissue outside the normal an-
atomical location, without any vascular or anatomical relation to the pancreas. Heterotopic pancreas 
remains mostly asymptomatic but may cause gastrointestinal bleeding, obstruction, pancreatitis or 
even malignant degeneration.
Methods: We report a single case of a 77 years old woman who underwent a thoraco-abdominal 
CT-scan to investigate for pulmonary embolism. Additional to the embolism a large mass (7cm in 
diameter) in the spleen has been detected and with the suspicion of a lymphoma the patient has been 
scheduled for a splenectomy.
Results: During explorative laparotomy and splenectomy, extended small intestinal diverticulosis and 
an additional mass in one of these diverticula of 4.5 x 4 x 2.2 cm of diameter, situated approximately 
50cm distal to the ligament of Treitz, was discovered. An excision of the diverticula with the mass inside 
was performed by a small bowel resection. The histological evaluation showed the presence of ectopic 
pancreatic tissue within this small bowel diverticula with a moderate fibrosis of the excreting ducts but 
without any signs of malignant degeneration. The mass in the spleen turned out to be an inflamma-
tory pseudotumour. Interestingly, the postoperative reviewed preoperative abdominal CT-scan (with 
oral, rectal and intravenous contrast) could not demonstrate the heterotopic pancreatic tissue in the 
diverticula of the small bowel. 
Conclusion: The incidence of heterotopic pancreas is estimated between 0.5 – 13%. The most com-
mon locations are in the gastrointestinal tract and the stomach is the most frequent host. Heterotopic 
pancreas in the small intestine is a very rare entity especially when placed inside a jejunal diverticula 
and preoperative diagnosis is difficult due the absence of radiological signs. In evident cases a preven-
tive excision is proposed in order to reduce the risk of potential complication as bleeding, intestinal 
occlusion and pancreatitis.

	  

85.14
Acne inversa – new concepts for an old disease
P. R. Meschberger, R. Rosenberg, P. Schiller (Liestal)

Objective: Acne inversa is a chronic inflammatory skin disease of the hair follicle, which usually pre-
sents after puberty. It affects most commonly the axillae, inguinal and anogenital regions. Its impact on 
quality of life is significant. There is a prevalence of 0.05 - 1%. Nevertheless there is an average delay of 
diagnosis of 7 years. Often abscesses are incised with the result of local recurrence. Comedones and 
fistula comedones in intertriginous regions are a diagnostic hallmark of the disease, nodules start to 
confluence by the time. Final result is scar tissue with deep inflammatory and putrid parts. There are 
several subtypes of acne inversa: hereditary, metabolic syndrome associated, tobacco associated and 
syndromic subtype. A well-used classification is Hurley’s staging system.
Methods: There is an interdisciplinary approach to this disease with an explicit collaboration between 
dermatologists and surgeons. Abscesses can be treated by injection of steroids, rarely a supplemental 
limited incision might be necessary. The medical treatment follows a schematic pathway, which is a 
rapidly changing development: local treatment with steroids or Vitamin A (Tretinoin), eventually antibi-
otics, systemic steroids or TNF alpha inhibitors. Once the situation is under control, the affected skin 
area should be radically excised and left open for secondary wound healing. Large areas can be skin 
grafted. We present a case report to show an interdisciplinary treatment concept.
Results: 18-year old male patient presents after having been operated thrice for abscesses in the scro-
tal region in the last 5 months. The wounds are almost closed, but there are multiple fistulae and come-
dones and a few new nodules. We propose a medical treatment with Clobetasole ointment topically 
and Prednisolone 10mg orally. 2 months later one wound has healed, the others are still surrounded by 
comedones and fistulae. Now we proceed to the excision of the remaining lesions. One month postop-
eratively the secondary healing is completed. As continuous basic therapy we prescribe Prednicarbate 
ointment and Adapalene cream twice a week. Regular check-up is planned.
Conclusion: There is an important effort to minimize repeated mutilating abscess drainages and to 
improve patients quality of life. Many pharmaceutical companies focus research in this area. Though 
an old disease might become a new one!

85.15
Jejuno-colonic fistula – an unusual initial manifestation of Crohn’s disease
G. Bollmann1, M. Chilcott1, U. Schiemann1, B. Egger2 (1Riaz, 2Fribourg)

Objective: Crohn’s disease (CD) is a chronic inflammatory disease which can occur in all parts and 
layers of the gastrointestinal tract. Most often initial manifestations concern the terminal ileum. 5 to 
10% of patients develop internal fistula (Levy and Tremaine, 2002), very often ileo-sigmoid fistulae. In 
contrast, jejuno-colic fistulae (JCF) are very rare. Segmental colectomy is a valid option of treatment 
in early stage of complicated CD (Dignass et al., 2010). An interdisciplinary collaboration is recom-
mended to determine the treatment strategy and the timing for surgery.
Methods: We present the case of a 41-year-old male portuguese patient, in usual good health, who 
was admitted to our institution, presenting 10 episodes of diarrhea per day, abdominal pain and 10 
kilograms weight loss during the last six months.
Results: Endoscopic exams revealed Helicobacter Pylori gastritis, a stenosis in the mid-transverse co-
lon (MTC) with an ulcer of 3 cm and an opening corresponding to a fistula. The gastritis was eradicated 
without any major benefit. A CT-scan, MRI and a gastrografin enema (GE) confirmed a proximal jejuno-
colic fistula and colonic stenosis. Biopsies of MTC did not reveal any etiology such as neoplasia, inflam-
matory bowel disease, foreign body or tuberculosis. At exploratory laparotomy an inflammatory mass 
located at the left side of the MTC with intense adherence to the greater curvature of the stomach and 
the jejunum at 8 to 10 cm of Treitz’s flexure was found. Resection of a gastro-jejuno-colic singlebloc 
and extension to the terminal ileum (due to a 90°-intestinal mal-rotation and lack of colonic rotation 
with a short right colon) was performed. Latero-lateral iso-peristaltic anastomoses between the jejunal 
stumps and between the terminal ileum and the transverse colon were made. Histopathologic analysis 
of the resected tissue revealed complicated CD. Mesalazine was introduced and the patient has been 
followed as an outpatient. 2 months postoperative the patient was well and had gained 4kg of body 
weight.
Conclusion: In this patient, MRI and GE confirmed the JCF but the etiologic diagnosis of CD was only 
made after surgery. However, this interdisciplinary management allowed a one stage treatment for 
this patient. Interdisciplinary collaboration should be the gold standard in patients supposed to have 
complex CD.
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85.16
Jejunal intussusception due to a pulmonary cancer metastasis – rare cause for small bowel  
obstruction
M. Chevallay, I. Rotas, F. Pugin, B. Egger (Fribourg)

Objective: Pulmonary carcinosarcoma is a rare entity with high risk of local recurrence and metasta-
sis. It represents 1.3% of lung cancer. This histologic subtype with both epithelial and mesenchymal 
components has a tendency for intestinal metastasis. We report the case of a jejunal metastasis with 
an intussusception as presentation.
Methods: We present the case of a 70 years-old man with an intussusception due to a jejunal metas-
tasis from a lung carcinosarcoma.
Results: Twelve months after a left superior pulmonary lobectomy for carcinosarcoma, the patient was 
admitted to our institution for abdominal pain and melena lasting for 3 days. After a normal gastros-
copy, abdominal CT-scan demonstrated a jejuno-jejunal intussusception. At laparotomy the invagina-
tion could be confirmed being 20 centimeters below the duodeno-jejunal flexure without any signs of 
perforation. A segmental small bowel resection with direct anastomosis was performed. Histology 
confirmed a pulmonary carcinosarcoma metastasis serving as hypomochlion for the intussusception. 
The post-operative course was uneventful and the patient went home 4 days after surgery.
Conclusion: Pulmonary carcinosarcoma is a rare cancer with tropism for intestinal metastasis. The 
fibrous histologic nature makes these secondary lesions a clear lead point and hypomochlion for a 
potential intussusception. Per-operative reduction of such intussusception should be avoided in order 
to reduce cancerous cells spoiling in the abdominal cavity.

85.17
Management of sigmoid colon perforation due to a migrated biliary plastic stent
P. Froment1, M. Chilcott1, P. Stadler2, B. Egger2 (1Riaz, 2Fribourg)

Objective: Plastic biliary stents are often used to relieve biliary obstruction. However, these stents 
should be removed three to six months after their implantation. Rarely they can migrate into the intesti-
nal tract and perforate the intestine particularly in cases of colonic diverticulosis, hernias or peritoneal 
adhesions. The aim of this case report is to describe an own case and to review the literature what 
concerns the management of stent migration with colonic perforation.
Methods: We report the case of a 79 year old female in whom a biliary stent was introduced for a 
choledochal stone and which was impossible to remove by a follow-up ERCP. One month later a chol-
ecystectomy was performed by laparotomy after a failed laparoscopic trial. Two months after this in-
tervention the patient presented with acute lower left abdominal quadrant pain. CT-scan demonstrated 
a foreign body in the sigmoid colon with pericolic inflammation but without pneumoperitoneum. The 
stent was then colonoscopically removed and an antibiotic treatment initiated. Next day the patient 
suffered from diffuse abdominal pain; an explorative laparoscopy revealed neither peritonitis nor stool 
leakage. A drain was left in the Douglas and along the distal colon. Postoperative recovery was then 
uneventful.
Results: In simple cases management with endoscopic removal of the damaging stent is sufficient. In 
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more complex situations laparotomy is required. In our case an explorative laparoscopy permitted to 
rule out a postendoscopic peritonitis and pursue a conservative management.
Conclusion: Biliary endo-prostheses if not removed can migrate and produce colonic perforation. Sim-
ple endoscopic removal of the stent may be sufficient to treat this complication; however, in certain 
cases laparotomy with colonic resection can be mandatory. Our case suggests that in unclear cases 
explorative laparoscopy may avoid aggressive surgery.

	   	  

	   	  

	  

85.18
Caecum hypermobile: A risk factor for bowel obstruction after appendectomy with stapler?
M. Marcantonio, R. Pini, A. Guerra (Bellinzona)

Objective: Laparoscopic appendectomy is commonly performed using linear stapler across the ap-
pendix, even if is not proved the real efficacy of this technique over the others. We present two cases 
in which postoperative bowel obstruction is consequent to the adhesion of the staple-line suture to the 
posterior peritoneum, probably due to a hypermobility of the caecum.
Methods: A 18yr-old female was referred to us with abdominal pain caused by an acute appendicitis. 
The laparoscopy showed a very mobile caecum and an early acute appendicitis, removed using a 
linear stapler. She was discharged after one day. In 7th postoperative day, she came back with bowel 
obstruction symptoms, confirmed by CT-scan. We performed another laparoscopy which revealed the 

adherence between the staple-line and the posterior peritoneum, causing a bridge over the last ileal 
loop. The adherence was cut and after that she had an uncomplicated course and discharged after 
4 days. The second case is about a 17yr-old female with acute appendicitis and submitted to laparo-
scopic appendectomy. We performed appendectomy using a linear stapler, and even in this case we 
found a very mobile caecum. Discharge occurred in 2nd postoperative day, but she came back after 
2 days for acute abdominal pain, with bowel obstruction confirmed by abdominal CT-scan. A new 
laparoscopy was mandatory and was found an adherence between the staple suture and the poste-
rior peritoneum causing the obstruction of the last ileal loop. In this case we performed a cecopexy. 
Discharged occurred after 2 days.
Results: Both cases are similar for the clinical history and for the peculiar anatomical findings and the 
complication is most likely occurred for the hypermobility of the caecum associated to the tendency to 
adherence of the mechanical suture.
Conclusion: Linear staplers are commonplace in laparoscopy and bowel obstruction (1.8% of cases) 
is often caused by a loose staple or by staples partially formed, spilled in the peritoneum that can hook 
to fixed structures and strangle a bowel loop. It is recommendable to remove all the free spilled staples 
in the peritoneum and close or remove those partially formed to the extremities of the suture. If during 
appendectomy a hypermobile caecum is found and the use of Endo-Stapler is required, we suggest to 
perform a cecopexy or an over-lock suture, because this particular anatomic setting may be a source 
of complications.

85.19
Ovarian mucinous borderline tumor – a rare entity
B. Geng, F. Barros, M. Menth, B. Egger (Fribourg)

Objective: Ovarian borderline tumors are a rare entity (10-15% of all ovarian tumors) with an incidence 
of about 1.5 cases per year and 100’000 habitants. It has first been described in 1929 by Taylor as 
a semimalignant tumor of the ovary. The serous and mucinous subtypes do not differ in terms of the 
excellent prognosis with an overall survival rate of 90% after 10 years follow-up. Unfortunately, no 
radiologic findings can distinguish borderline tumors from other ovarian tumors. Consequently, the 
treatment of choice is the radical surgical resection of this abdominal mass together with adnexec-
tomy, omentectomy and biopsies for a correct staging. In elderly, postmenopausal women, additional 
hysterectomy is recommended.
Methods: We present the case of 45 years old female patient in a good general condition, suffering 
from abdominal cramps and meteorism. Abdominal CT-scan shows a voluminous and multiloculate 
cystic mass, with a diameter of 20cm, located in the anterior and lower abdomen and pelvis tgether 
with some ascites. The cytological analysis of the ascites did not demonstrate malignant cells. Explora-
tory laparotomy with radical resection of the mass, followed by bilateral adnexectomy, hysterectomy, 
appendectomy and omentectomy was performed.
Results: Histopathological analysis of the tumor showed a mucinous borderline tumor of the right 
ovary. The postoperative course was uneventful and the patient was discharged home 6 days after the 
intervention. No recurrence has been observed after a 6 months follow-up!
Conclusion: Ovarian borderline tumor is a rare condition and cannot be diagnosed preoperatively. 
Therefore, the radical surgical resection is mandatory. Chemotherapy is only indicated for patients with 
metastatic disease. Long term surveillance for local recurrence and metastases is strongly recom-
mended.
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85.20
Conservative treatment of an inflammation of the round ligament of the liver
S. Weitsch, H. L. Chan, M. Dimitrief, O. Martinet, E. Pezzetta (Montreux)

Objective: Inflammation of the round ligament of the liver is a very rare condition. The infectious etiology 
has reportedly originated from acute cholangitis, acute cholecystitis, and acute pancreatitis; in some 
cases the origin is unknown. We report a case of a patient with an inflammation of round ligament of 
the liver without identified cause evolving favorably with conservative treatment.
Methods: A 19 year old female patient, in good health, with no previous medical or surgical history, 
was admitted in the emergency department for pain located in the upper part of the abdomen since 3 
to 4 days without other digestive symptom. She reported a body temperature of 37.8°C and episodes 
of shivering and sweating. Physical examination revealed an abdominal pain in the right hypochondria 
and in the epigastric area with local tenderness, but no Murphy’s sign. She had neither vomiting nor 
jaundice. The laboratory findings revealed a systemic inflammation with a white blood cell count of 
12.6 Giga/l and a C-reactive protein level of 44.3mg/l, increasing in 24 hours at 86mg/l. All the hepatic 
and pancreatic tests remained normal.
Results: The abdominal ultrasound and a CT scan were performed and revealed an increased diam-
eter of the round ligament of the liver measured at 1 cm, compatible with an inflammation of the round 
ligament of the liver. No other radiological abnormalities were seen. A treatment of oral anti-inflamma-
tory and analgesic drugs was started. The patient evolved favorably within 48 hours, with resolution 
of the pain. A gastroscopy was performed and showed no sign of gastritis. At 2 weeks of follow-up, 
the patient was asymptomatic, the laboratory findings showed no abnormalities and the ultrasound 
showed a reduction of the diameter of the round ligament to 3 mm.
Conclusion: Inflammation of the round ligament of the liver is an extremely rare condition. Therefore 
it can be mistakenly diagnosed with more common presentation of right hypochondria/epigastrium 
pain such as gastritis, pancreatitis or cholecystitis. The diagnosis can be made with an abdominal 
ultrasound or an abdominal CT. If no infectious cause is identified, a primarily conservative treatment 
can be proposed, with a clinical and biological follow-up.

85.21
Fistule sigmoïdo-vaginale – une complication rare de la diverticulite sigmoïdienne
G. Bollmann1, J.-B. Lekeufack1, F. Pugin2, M. Chilcott1,2, B. Egger2 (1Riaz, 2Fribourg)

Objective: Les maladies diverticulaires opérées présentent, dans 20% des cas, des fistules, parmi 
lesquelles 65% sont colo-vésicales et 25% sont colo-vaginales (Woods RJ, 1988). Ces fistules décou-
lent principalement de diverticulite. L’hystérectomie est un facteur favorisant les fistules atteignant le 
vagin (Miller RE, 1984). Le CT-Scan et les examens fluoroscopiques permettent de confirmer et définir 
la fistule (Pickhardt PJ, 2002). Un traitement chirurgical en un temps avec résection et anastomose pri-
maire semble être le traitement de choix dans la majorité des cas, l’étendue de l’inflammation pouvant 
nécessiter un traitement en 2 temps (Mileski WJ, 1987).
Results: Nous présentons le cas d’une patiente de 87 ans, connue pour 10 parités sans antécédent 
d’hystérectomie ni de chirurgie abdominale, qui a été admis dans notre institution pour pertes vagi-
nales stercorales et métrorragies depuis 3 semaines. L’examen clinique révélait un abdomen souple 
avec une discrète sensibilité de l’hémi-abdomen inférieur, sans défense ni détente. A l’examen gy-
nécologique au speculum, des selles ont été visualisées dans le vagin. Le bilan biologique révélait 
une protéine C réactive à 25 mg/l et une leucocytose à 12.8 G/l. Le CT-Scan abdominal montrait une 
diverticulite sigmoïdienne non-compliquée. Un lavement à la gastrografine (LG) a mis en évidence 
une fistule sigmoïdo-vaginale (FSV) à haut débit. Le traitement a consisté en une antibiothérapie intra-
veineuse de ceftriaxone et métronidazole, suivi d’une sigmoïdectomie avec anastomose colorectale 
latéro-terminale mécanique associée à une hystérectomie et annexectomie bilatérale. La décision 
d’hystérectomie visait à éviter une abcédation utérine, car l’utérus était également opacifié lors du LG. 
L’analyse anatomo-pathologique a révélé une sévère diverticulite sigmoïdienne abcédée et fistulisant 
dans le vagin. Les suites post-opératoires étant favorables, la patiente a quitté le service de chirurgie 
au 11 ème jour post-opératoire.
Conclusion: Chez notre patiente, le diagnostic de fistule a été fait par l’examen clinique et précisé par 
le LG comme FSV. Celle-ci est une complication rare de la diverticulite colique chez une patiente non-
hystérectomisée. La résection colique avec anastomose primaire est le traitement de choix, comme 
réalisé dans ce cas.Lavement	à	la	gastrografine	montrant	la	fistule	sigmoïdo-vaginale	
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85.22
Merkel cell carcinoma – a rare differential diagnosis in proctology
A. Wang, C. von der Lippe, F. Hetzer (Uznach)

Objective: Merkel cell carcinoma (MCC) is a rare and highly aggressive neuroendocrine tumor oft the 
skin. The tumor usually occurs in sun-exposed areas, like head and neck. UV-exposition and immuno-
suppression are the known major risk factors. Due to relatively uncharacteristic clinic the MCC are clini-
cally often misjudged, this can have fatal consequences. There are some case reports of occurrence of 
MCC in unusual locations. We describe the case of a MCC arising in gluteal region.
Methods: Case presentation. We present a rare case of a 52- year- old man with a painful knot in 
the anal/ gluteal region with 6 week onset. The subcutaneous process impressed as an abszess or 
infected atheroma/ hematoma.
Results: The suspicious tumor was resected and the histological findings were surprisingly consist-
ent with a MCC. According to recommended literature surgical excision with margin of 3cm was 
performed. Staging and interdisciplinary presentation of the patient followed the procedure. After the 
R0- resection the postoperative radiotherapy was appointed in the meaning of the curative approach.
Conclusion: MCC can be included in the differential diagnosis of gluteal neoplasms. The likelihood of 
confusion can be given at MCC with an abszess. Moreover, in rare cases MCC of anal canal initially 
diagnosed as a thrombosed hemorrhoid has been reported. Because the definitive diagnosis requires 
histology it is recommended to maintain a high level of suspicion for suspect lesions.

85.23
Isolated rupture of the biceps femoris tendon in the popliteal fossa – treatment and outcome
N. Selo1, C. von der Lippe2 (1Wangen, 2Tuggen)

Objective: The isolated rupture of the biceps femoris tendon is not a common injury. In literature there 
are yet 9 cases described. Our subject was to compare the treatment and the outcome of our case to 
those which where mentioned in literature before.
Methods: We saw a 62 year old man who represented himself with pain in the left popliteal fossa. One 
week before he had an accident while he fell from a crane and got stuck on a ladder with his left leg. 
For further clarification the patient underwent magnet resonance imaging. An isolated rupture closed 
to the insertion of the biceps femoris tendon accompanied by a lateral edema could be detected. We 
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thus performed surgery inserting two suture bio-anchors into the fibula head and afterwards placing 
stitches in the tendon of the biceps femoris.
Results: For aftercare the patient was supposed to immobilize his left knee in a knee brace with limited 
flection to 30° under partial weight bearing. After 3 weeks check up the patient was satisfied and free 
of complaints. We decided to change the limitation of movement in the knee brace to 120/15/0° (flec-
tion/extension). Furthermore the patient was allowed to increase the weight bearing according to the 
complaints. Examining the patient after 6 weeks without any physical discomfort we recommended 
physiotherapy and removing of the knee brace. After 3 months full range of motion had been restored 
and the patient was highly satisfied.
Conclusion: Investigating the cases in literature the isolated rupture of the biceps femoris tendon is 
caused by an indirect trauma such as hyperextension or forced inflection against resistance of the 
knee but not by a direct trauma. As the rupture results in a reduced strength of inflection, a surgical 
treatment with debridement of the proximal, resection of the distal tendon stump, debridement of the 
bone and insertion of the suture anchor into the fibula head with subsequent fixation of the biceps 
femoris tendon, is necessary for an unlimited movement. This was also shown by different working 
groups. Our case refers to a 62 year old man who also benefited from surgery at a follow-up of 6 
weeks. Surgical treatment is the method of choice in active and athletic patients in order to improve the 
clincal outcome of the patients with isolated rupture of the biceps femoris tendon.

85.24
Non operative management of a Moore type III liver lesion with impending liver compartment  
syndrome by a large subcapsular hematoma: A case report
A. Kreienbühl, A. Frischknecht, G. Melcher (Uster)

Objective: To present a case of non operative management (NOM) of a Moore type III liver lesion with 
impending liver compartment and thrombosis of the inferior cava vein.
Methods: A 19-year old male presented to the emergency department after contusion of his right flank 
during a soccer game the day before. Except slight tenderness in the right upper quadrant clinical 
and laboratory findings were normal. Sonography and CT-scan of the hemodynamically stable pa-
tient revealed a liver lesion of segment VI und VII with a subcapsular hematoma of 9.6x7.6x6.6cm 
corresponding to a Moore type II injury. Monitoring of vitals and hemoglobin levels in the ICU was 
uneventful. CT-rescan after 48h showed an increasing hematoma (14.1x5.1x16.2cm, Moore type III) 
with compression of parenchyma, intrahepatic vessels and the inferior cava vein with concomitant 
thrombosis; no extravasation i.e. active arterial bleeding was detected. Imaging and increased levels 
of transaminases (AST 1397U/l, ALT 2419U/l) were suspicious for impending liver compartment syn-
drome (LCS). Inferior cava vein thrombosis obliged us to heparinisation (prophylactic, 10’000U/24h) 
in spite of increasing hematoma and coagulopathy (INR 1.3, tc 137x10^3/ul). Due to impending LCS 
the patient was referred to a level I trauma center - NOM was continued. Liver transaminases peaked 
at day 4 and therapeutic anticoagulation was implemented at day 7. Repetitive CT-scan showed no 
further hematoma increase, recovery was uneventful.
Results: NOM was successful despite the significant mass effect of the hematoma. Uncertain dynam-
ics of the hematoma, impending LCS and anticoagulant therapy weighing the bleeding risk against the 
risk of thromboembolic complications were challenging issues.
Conclusion: Even minor trauma may cause relevant liver injuries. Awareness, thorough examination 
and low-threshold sonographic evaluation are crucial. Although NOM is well established in hemody-
namically stable patients with success rates up to 95% reported in literature, details of NOM as resolu-
tion of bedrest, timing of follow-up imaging and timing/dosage of anticoagulation remain a matter of 
debate. The fatal complication of LCS has to be kept in mind to indicate early intervention - although it 
is rare and literature scarce. ICU-surveillance, laboratory controls, disposability of CT-scan and surgical 
intervention are indispensable for NOM.

85.25
Rettung einer missglückten OSG-Osteosynthese mittels Rückfuss-Arthrodesenagel
D. Karger, L. Meier (Olten)

Objective: Frakturen bei älteren Patienten mit schwerer Osteoporose und Begleiterkrankungen stellen 
eine zunehmende Herausforderung für den Traumatologen dar. Oft ist die konventionelle Vorgehens-
weise ungenügend und atypische Lösungsansätze sind gefordert.
Results: Wir stellen eine 68-jährige Patientin mit offener Bi-Malleolarfraktur des rechten OSG Gustilo 
II° vor, wegen einer chronisch venösen Insuffizienz besteht zudem bereits eine deutliche trophische 
Störung. Am Unfalltag wird die Fraktur in einem Gips ruhiggestellt, nach 24 Stunden erfolgt die Reposi-
tion und die Anlage eines Fixateurs externe, da die Weichteile keine andere Möglichkeit erlauben. 4 
Wochen postoperativ zeigt sich klinisch und radiologisch eine erneute massive Dislokation. Aufgrund 
der Weichteilverhältnisse entscheiden wir uns zur Implantation eines Rückfuss-Arthrodese-Nagels. 
Diese Operation erfolgt am 34. Tag nach Unfall. Die Implantation wird durch eine Fraktur im Bereich 
der Spitze des Arthrodesenagels kompliziert, welche mit einer Platte und eines Cerclage Kabels fixiert 
wird. Die fortbestehende Nekrose wird exzidiert und mit Mesh-Skin-Graft gedeckt. Die Patientin wird 
mit einer Teilbelastung von 10 kg für 6 Wochen mobilisiert, anschliessend zeigt das Röntgenbild 
eine achsengerechte Stellung und die Patientin kann mit zunehmendem Gewicht mobilisiert werden. 
Nach Abschluss der Behandlung zeigt sich die Patientin in gutem Allgemeinzustand, das OSG erlaubt 
naturgemäss nur noch geringe Bewegungen. Die Patientin ist mit dem erzielten Resultat aber sehr 
zufrieden und selbständig zu Hause.
Conclusion: Ungewöhnliche Lösungen können ausgezeichnete Resultate ergeben. Bei schwer osteo-
porotischem Knochen und Weichteilstörungen stellt die Stabilisation mittels Rückfuss-Arthrodesenagel 
und die Inkaufnahme der daraus erfolgenden Ankylose eine sinnvolle Option dar.

figure 1                     figure 2

figure 5

figure 3                   figure 4

figure 6                       figure 7

figure 11                         figure 12 figure 13             
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85.26
Air rifle injuries: A vital care. Case report
O. Massard, C. Sénéchaud, N. Chapuis (Saint-Imier)

Objective: At first, air rifles may appear relatively harmless but they are in fact potentially lethal weap-
ons. Actually, nonpowder guns continue to cause serious injuries to children and adolescents. A per-
sisting problem is the lack of medical recognition of the severity of injuries that can result from these 
guns.
Methods: A 15-year-old male was referred to our Emergency service after he shot himself to his right 
temple with an air rifle. His purpose was to commit suicide. He came by foot, alone. His only com-
plain was headaches. A small bleeding 0.5cm injury was localized on his right temple. Cranium X-ray 
showed a metallic foreign body restricted to his right para orbital side. Cerebral CT-scan revealed a 
5mm bullet into the right temporal muscle. An operation was performed and the bullet was extracted 
without any complications. A psychiatric follow-up was also given to the patient.
Results: A traditional firearms gun is one that launches a projectile down the barrel by using the en-
ergy generated from the burning of gunpowder. Nonpowder guns use the power of compressed air to 
launch a projectile. The range of fire does affect the tissue penetration. Those arms can reach velocity 
of 100m/s, which exceed the impact velocity of 48m/s required to pierce the skin, and which ap-
proaches the additional 60m/s required for bone penetration. The head is the area of the body most 
frequently injured by air guns shots. Fatalities are closely related to the damaged part of the brain and 
the level of the damage. Bratton et al. reported in a retrospective study, that on 101 American children 
who suffered from air guns injury, 11 of them sustained cranial injuries, and 3 of those had intracer-
ebral injuries and died.
Conclusion: Air gun injuries to the head may be fatal due to brain injury following penetration of relative-
ly thin areas of the skull. Therefore, it is essential to recognize the severity of the situation and act in con-
sequence, even if the patient seems to be stable and doesn’t show, in a first place, any sign of gravity.
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85.27
Tissierella preacuta septic arthritis
M. Odovic1, M. Tritten2, G. Terazzi3 (1Lausanne, 2La Chaux-de-Fonds, 3Moutier)

Objective: The septic arthritis is defined as a bacterial, fungal or mycobacterial infection of an articula-
tion. Tissierela precaute was identified as bacterium responsible for this serious medical condition.
Methods: We present a case of 36-year-old man who was bitten in the right knee by the wild boar. 
The clinical findings were a painful, erythematous, swollen right knee with increased inflammatory 
syndrome in laboratory tests. We did an intra-articular drainage of the knee, and then arthroscopy, 
which showed severe synovitis. The patient was treated with antibiotics according to antibiogram. 10 
months after the accident the patient was still having pain in his right knee. We did a MRI and the im-
ages showed foreign body in his right knee, so the patient was rapidly operated. We found a piece of 
the wild boar’s tooth. 15 month after the accident the patient had total knee arthroplasty because of 
the advances gonarthrosis.
Results: A strain of gram-negative bacillus was found in one anaerobic bottle of blood cultures and 
was identified by Maldi-Tof as Tissierella praecuta with a score of 2.17. This strain underwent then 16 
S RNA sequencing and was confirmed with a concordance of 100% (443/443). A second germ was 
found two days later in one anaerobic bottle of of blood cultures and was identified by Maldi Tof with 
a score of 1.94 as a Clostridium glycolicum. The 16S RNA confirmed a strain of Clostridium probable 
glycolicum with a concordance of 99% (460/461). Tissierella praeacuta was retrieved in the articu-
lar puncture sampled 3 months later. Tissierella paeacuta is an obligate anaerobic gram-negative 
non-spore forming bacillus formerly classified as Bacteroides praeacutus, now classified within the 
Clostridium subphylum. Several antibiotics were tested, showing low MIC values to beta-lactam antibi-
otics, Metronidazole and Vancomycin whereas Colisin exhibited high CMI confirming a gram-positive 
behaviour versus antibiotics.
Conclusion: This bacterium has been described as an inhabitant of human faecal flora, involved in 
veterinary infections and rarely in human infections. This is the first described case of Tissierella prea-
cuta septic arthritis.

85.28
Double fracture of the fibula with rupture of the syndesmosis – a challenging case
M. Bernasconi1, J. Müller2, M. Arigoni1 (1Locarno, 2Lugano)

Objective: Our case concerns an unusual condition of a fracture of the distal fibula type Weber B 
combined with a Maisonneuve fracture. The fracture of the proximal fibula was found only after the 
osteosynthesis of the distal one.
Methods: A 48-year old patient showed a Weber B fracture of the distal fibula with rupture of the syn-
desmosis after a sprain of the right ankle. The injury was treated with plate osteosnythesis and be-
cause of intraoperative instability of the distal tibio-fibular joint a positioning screw was performed 
during the same session . The open reduction of the distal tibio-fibular joint resulted difficult, but a 
satisfactory result was obtained in the intraoperative fluoroscopic control. Because of persistent post-
operative pain in the proximal fibula an x-ray of the knee was performed and showed a Maisonneuve 
fracture. The following CT-scan of the ankle presented a suboptimal reduction of the distal tibio-fibular 

joint with intrarotation of the distal fibula. We therefore performed a revision surgery with derotation 
of the fibula under intraoperative CT-scan (O-arm®) control and fixation with two positioning screws.
Results: The follow up at six and twelve weeks showed a satisfactory result and the positioning screw 
could be removed after 8 weeks before allowing full weight bearing.
Conclusion: Maisonneuve fractures are the result of a combined external rotation of the ankle with the 
foot either in pronation or in supination. This lesions are frequently unrecognized especially if they are 
associated with fractures of the distal third of the fibula. The combination of a proximal and a distal 
fibula fracture is reported in only a few cases in the literature. This case shows a rare and complex frac-
ture pattern. The difficult intraoperative open reduction of the distal tibio-fibular joint was in our opinion 
due to the unrecognized Maisonneuve fracture. Our case demonstrated also the problem of rotation 
of the fibula in proximal fractures. Open reduction of the distal tibio-fibular joint through an anterior ap-
proach is not always sufficient to obtain an anatomic reconstruction. Intraoperative CT-scan appears 
to be a valid and precious tool in such situations allowing full control of the rotation of the fibula as well 
as a control to the contralateral ankle.

85.29
Life before limb – always?
S. Haupt, H. Frima, C. Sommer (Chur)

Objective: Injuries to the lower leg are very common. Treatment of a mangled leg is challenging and 
follows the famous proverb “life before limb“. We present a case where we doubted if there would be 
another possibility than amputation. Because our patient refused an amputation we tried our best to 
save the patients leg and life.
Methods: By driving backwards a trucker rolled over the feet of a 77-year old patient. In our emergency 
departement several non-dislocated fractures were diagnosed in both feet. The right foot in special 
had severe soft tissue injuries. The skin from the dorsal side of the right foot including an artery branch 
was gone. Hallux circulation was reduced, but sufficient. There were fractures of all metatarsalia, of 
the talus, the cuneiform and the navicular. On the left side there was just some décollement and a 
non-dislocated calcaneal fracture. Relevant comorbidities were parchment skin, alcohol abuse and 
hemochromatosis.
Results: Primary debridement of the right foot with epigard coverage was performed. The foot was sta-
bilized with a dorsal splint. During the second look an external fixator was applied. An amputation was 
repeatedly discussed with the patient. After two weeks of VAC-therapy a split skin graft was performed. 
Despite wound infection with septic shock the skingraft began to heal and showed excellent recovery. 
The patient recovered from the sepsis and detox delirium after antibiotic- and intensive care therapy. 
During a meal more than two months after the initial trauma the patient aspirated, became hypoxic 
and developed a cardiac arrest. Following the patients wish no resuscitation was initiated.
Conclusion: A mangled injury to an extremity is a very severe injury especially in the elderly patients. 
There are several scores to decide whether an amputation or limb salvage should be done. Neverthe-
less an amputation is extremely traumatic to a patient. When a patient refuses there is no other pos-
sibility as to try to save life and limb. In this case we saved the limb but lost the life. Although it might be 
difficult to accept like in this case, we always have to respect the patient’s opinion even if it leads to an, 
in our opinion, negative outcome.

Rectum & Proctology 86
86.1
Mesorectal quality and circumferential radial margins in rectal cancer resections looking on different 
approaches: Open, laparoscopic, robotic and transanal – what is best?
W. Brunner, S. Spampatti, B. Widmann, S. Bischofberger, B. Schmied, L. Marti (St.Gallen)

Objective: Mesorectal quality after rectal cancer resection is one of the most important parameters 
for quality of surgical technique, but also beside tumour stage and circumferential radial margin for 
patients survival. Especially in male and obese patients good mesorectal quality and CRM is difficult to 
achieve. Looking on the recent literature transanal approach to TME seems to be less time consuming 
giving better postoperative results. Moreover, mesorectal quality and crm could be better.
Methods: We present our series of rectal cancer resections from 2013 to 2015 comparing mesorectal 
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quality and CRM of open, laparoscopic (incl. single port), robotic and transanal resections.
Results: From 2013 to 2015 a total of 219 rectal cancer resections were performed, m/f was 
140(64%)/79(36%), median BMI was 25,5 (14,1 – 47,9), median age 66 (30 – 93). 158 patients 
(72%) recieved neoadjuvant RCT. Postoperative T stages were T0 19, Tis 2, T1 14, T2 50, T3 108, T4 
26. Procedures were performed open (46, BMI median 25,9), laparoscopic (110, BMI 24,9), robotic 
(8, BMI 26,0) and transanal (55, BMI 27,0). Median operation times were: open 243 min (111 – 555), 
laparoscopy 276 min (108 – 531), robotic 317 min (271 – 456), transanal 267 min (140 – 564). 
Mesorectal quality showed Quirke score 1 resp. 3 and R0 resection in open: 79% resp. 3% and 89% 
R0, in laparoscopy: 79% resp. 9% and 95% R0, in robotic: 88% resp. 0% and 100% R0 and in transanal: 
95% resp. 0% and 98% R0. Furthermore median CRM was 0,7 cm in open; 1,0 cm in laparoscopy; 2,0 
cm in robotic and transanal resections, which is only partially due to preoperative T stages.
Conclusion: Transanal approach to rectal cancer resections achieved best mesorectal quality and cir-
cumferential radial margins in our series.

86.2
Quality of life after total mesorectal excision and rectal replacement. Early results of the Swiss pro-
spective randomized multicenter trial (SAKK 40/04) comparing side-to-end anastomosis, colon-J-
pouch and straight coloanal anastomosis
K. Ribi1, W. R. Marti2, J. Bernhard1, G. Curti2, M. Zuber3, M. Graf4, F. Grieder5, B. Gloor1, N. Demartines6,  
M. Bigler1, C. Hamel7 (1Bern, 2Aarau, 3Olten, 4Luzern, 5Winterthur, 6Lausanne, 7Lörrach/DE)

Objective: To describe overall and symptom-related quality of life (QoL) over time in patients with rectal 
cancer who underwent coloanal reconstruction utilizing the same form of resection (total mesorectal 
excision, TME) and to compare these QoL endpoints between three currently practiced techniques for 
rectal reconstruction.
Methods: QoL was assessed within a prospective, randomized multicenter trial comparing rectal sur-
gery using 5 cm colon-J-pouch (A), side-to-end anastomosis (B) and straight coloanal anastomosis 
(C) by the FACT-C, including subscales for physical, emotional, social, and functional well-being, and 
colorectal cancer symptoms (CCS) prior to randomization and every 6 months up to two years post-
surgery. The primary QoL endpoint was the change in the FACT Trial Outcome Index (TOI) including the 
subscales for physical and functional well-being, and colorectal cancer symptoms from baseline to 
month 12. For this analysis, QoL was compared between the three treatment arms at 6 and 12 months 
according to the actual treatment received (per protocol population, ppp) by pairwise exact Mann-
Whitney tests, without correcting for multiple comparisons.
Results: For the QoL analysis, 257 of 336 randomized patients were in the ppp, leaving 63 patients 
in arm A, 95 in Arm B, and 99 in arm C. Forty-seven patients (18%) did not have a QoL assessment 
at 12 months after TME (main reasons: death, QoL form not returned). Patients in arm C showed the 
greatest deterioration in overall QoL scores (TOI; FACT-C), but none of the differences between groups 
were significant at 6 or 12 months. Patients in arm B or C reported a clinically relevant deterioration 
in symptom-related QoL (CCS) 6, and arm C also 12 months after surgery, while patients in arm A re-
mained stable. Pairwise comparisons between the three treatment groups showed significantly worse 
CCS scores (CI: 1.0–3.0; p=.007) at 12 months for patients in arm C compared to those in arm A. The 
other two pairwise comparisons (A vs. B, B vs. C) were not statistically significant.
Conclusion: The three techniques for rectal reconstruction did not show any significant differences 
with respect to overall QoL indicators up to one year after mesorectal excision. However, patients with 
straight coloanal anastomosis indicated the greatest negative impact on symptom-related QoL.

86.3
Laparoscopic vs open resection for mid and low rectal cancer after neoadjuvant chemoradiotherapy
B. Kern, M.-O. Guenin, R. Peterli, M. Bolli, M. von Flüe (Basel)

Objective: Actually, the surgical technique for rectal cancer is in discussion. Randomized trials showed 
similar results for the open and the laparoscopic technique. We analyzed our short-term results for 
both techniques in patients with locally advanced rectal cancer and neoadjuvant chemoradiotherapy 
(CRT).
Methods: Results are from a single center and include patients with rectal cancer stage II and III oper-
ated between 1/2013 and 12/2015 after neoadjuvant CRT with 50.4 Gy and Capecitabine. Periopera-
tive and short time results are analyzed between the open surgery group and the laparoscopic group.
Results: In this time period eighty-five patients were operated. Sixty-four (75%) had an open resection, 
sixteen (19%) a laparoscopic resection in 3D-technique and five (6%) a robotic resection performed 
by the DaVinci Xi. There was no difference in age and length of hospital stay. In the laparoscopic group 
50% were female compared to 34% in the open group. The operation time was not significantly longer 
in the laparoscopic group compared to the open group (291 min vs. 269 min; n=0.28), but significant-
ly longer in the DaVinci group (450 min; p<0.001). In each group we had one anastomotic leak. Severe 
complications (Clavien-Dindo grade III or IV) did occur in 4.7% and 4.8% respectively. On the resected 
specimen the number of harvested lymph nodes did not differ (mean 17). Three resections in the open 
group and two in the laparoscopic group were R1. Quality and completeness of the mesorectum was 
comparable with a complete TME in 78% in the open group and 84% in the laparoscopic group (p=ns). 
Over the short follow-up time 3 patients (3.5%) developed a local recurrence and 6 patients (7%) dis-
tant metastasis, all in the open group. In the laparoscopic group neither one was observed.
Conclusion: Our perioperative results showed no differences in the laparoscopic technique compared 
to the open technique concerning hospital stay and perioperative morbidity. The groups are not ran-
domized, so there is a bias for selection for the laparoscopic and the DaVinci group. The quality of 
the specimen is comparable. For a statement about oncological outcome, the follow-up is too short.

86.4
Transanale Vollwandresektion eines Rektumadenoms mit dem Operationsroboter der neusten  
Generation
F. V. Angehrn, S. Drews, M. Bolli, M. von Flüe (Basel)

Objective: Die transanale endoskopische Mikrochirurgie (TEM) darf beim Rektumkarzinom bis T1 
sm1-2 G1-2 angewendet werden. Das Verfahren und das chirurgische Instrumentarium wurden seit 
Erfindung weiter entwickelt (TAMIS). Der Einsatz eines Operationsroboters ist die konsequente Fort-
führung dieser Entwicklung und wird in diesem Operationsvideo zur Vollwandexzision eines Kolonad-
enom 12 cm ab ano eingesetzt.
Methods: Die Patientenlagerung erfolgt in Rechtsseitenlage zur optimalen Exposition des 12 cm ab 
ano an der rechtslateralen Rektumwand gelegenen Adenoms. Nach Sphinkterdilatation (4cm) erfolgt 
die Platzierung des GelPoint Access Chanels. Auf der GelSeal Cap werden der 8mm AirSeal Insuffla-
tionstrokar sowie drei 8mm Da Vinci Trokare platziert und mit dem Chanel gekoppelt. Nach Roboter-
anschluss und CO2 Insufflation mit 15mmHg erfolgt die Vollwandexzision mittels monopolarer Schere 
und bipolarer Klemme. Nach kompletter Vollwandexzision zeigt sich ein Defekt von einem Drittel der 
Rektumzirkumferenz. Der Verschluss erfolgt mit zwei V-Lock Fäden lateral beginnend und fortlaufend 
gestochen. So wird der Defekt übersichtlich verschlossen. Das Adenom wird geborgen und zur His-
tologie eingesendet.
Results: Mit dem Operationsvideo wird gezeigt, dass sich die transanale Vollwandexzision mit dem Da 
Vinci Xi sicher und komfortabel durchführen lässt. Die Naht des Defektes erfolgt aufgrund der engen 
Platzverhältnisse und der überlegenen Bewegungsfreiheiten mit dem Roboter übersichtlicher. Das Da 
Vinci Xi System eignet sich hervorragend für den Eingriff, es wurden keine Kollisionen festgestellt. Der 
Eingriff und der postoperative Verlauf waren komplikationslos. Die histopathologische Aufarbeitung 
bestätigte die Diagnose eines Adenoms mit mässigen Dysplasien.
Conclusion: Die transanale Mikrochirurgie mit dem Da Vinci Xi System stellt eine konsequente Weit-
erentwicklung der vorhandenen Techniken zur transanalen Chirurgie dar, und steht als Alternative zu 
Letzteren zur Verfügung. Vorteile des Roboters sind die erweiterte Beweglichkeit der Instrumente auf 
engem Raum sowie das Wegfallen der unergonomischen Haltung des Operateurs. Die Naht lässt sich 
übersichtlich durchführen. Obschon das Da Vinci Xi System nicht für diesen Eingriff entwickelt wurde, 
haben wir keine Kollisionen der Roboterarme festgestellt. Resultate und Kosten sollen in prospektiven 
Studien mit konventionellem Instrumentarium verglichen werden.

86.5
Outcomes of 41 consecutive transanal total mesorectal excisions for low rectal cancer
R. Troller, F. Grieder, H. Gelpke, E. Gmür, S. Breitenstein, M. Adamina (Winterthur)

Objective: Transanal total mesorectal excision (taTME) is an alternative to conventional mesorectal 
excision owing to its ability to achieve clear distal and circumferential resection margin in low cancers.
Methods: Consecutive patients treated by taTME were included in a prospective cohort study. Periop-
erative and short-term oncologic outcomes were measured along regular clinic visits and the results 
were reported as median and interquartile range (IQR). A prospective registry was maintained and 
outcomes were independently assessed.
Results: 41 patients with a low rectal cancer (6cm to anal verge, IQR 5-7) underwent a taTME between 
Feb 2013 and Nov 2015. Age and body mass index were 66 years (IQR 58-77) and 26.6kg/m2 (IQR 
24-30.9). 27 (66%) patients had neoadjuvant radiochemotherapy. Median surgery time was 360 min-
utes (IQR 321-417.7), including an ileostomy. No statistical difference in surgery time was found when 
taTME was performed by one (n=26, 373 minutes, IQR 331-422.5) or by two surgical teams (n=15, 
345 minutes, IQR 310.75-396.25). Median length of stay was 14 days (IQR 11-17). Dissection of the 
mesorectum was good (all Quirke 3) and all distal and circumferential margins were clear. Median T 
stage was 3 (IQR 2-3). 11 patients had lymphnode metastases for a median number of retrieved nodes 
of 24 (IQR 17-35.5). Last, cumulative 30-day morbidity amounted to 22% major complications (Dindo 
Clavien III-V), including 2 anastomotic leaks (4.9%) and 39% minor complications (Dindo Clavien I-II).
Conclusion: Transanal total mesorectal excision allows good surgical and oncologic quality to the ex-
penses of a reasonable surgery time and morbidity.

86.6
Feasibility of near infrared microvascularisation assessment for advanced mucosal flap
A. Zawodnik, M. AlKetbi, N. Al-Naimi, J. Robert-Yap, B. Roche, F. Ris (Genève)

Objective: Fistula cure is a difficult pathology with a high rate of recurrence (up to 20% in our hands). 
The aim of this study is to test the feasibility of using near infrared technology to assess the vascularisa-
tion of advanced mucosal flap during a surgical procedure.
Methods: In a feasibility prospective study between October 2014 and September 2015, an injection of 
green indocyanine was conducted before the construction of an advanced mucosal flap, i.e. at the end 
of a full extraction of the fistular tract. The same procedure was reapeated at the end of the surgical 
intervention, i.e after buildup of the mucosal flap. Patients’ characteristics, fistula recurrence rate and 
peri-operative data were collected.
Results: 9 patients were included in our study, out of 50 operated during the same period. Two patients 
out of 9 presented a recurrence of the fistula (22%). There was no statistically significant differences 
in patients characteristics (age, smoking, comorbidities), duration of surgery, peroperative and post-
operative complications in the reccurence group (RG) and the healed group (HG). However, we could 
notice differences linked to near infrared microvascularisation between the two groups:
- Mean time for the signal to appear before the construction of the flap is 29.8 seconds for the HG 
group. Regarding the RG group, it is 40 seconds for the first patient. The signal didn’t appear after 5 
minutes for the second patient.
- Mean time for signal appearance after closure of the fistula is 30.3 seconds for the HG group. This 
time is 25 seconds for the first patient of the RG group, but 65 seconds for the second patient.
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- Quality of signal doesn’t seem to be predictive of recurrence risk.
- Near infrared assessement was short (with a mean of 3 minutes 18 seconds before the construction 
of the flap and 2 minutes 28 seconds after) and there was no side effect.
Conclusion: The near infrared test can be performed in all fistula cases, with no complications in a 
short period of time. A prospective trial is needed to define the usefullness of this tool for this indication.

86.7
Analysis of results of more than one year of follow-up after Video Assisted Anal Fistula Treatment 
(VAAFT)
L. Regusci1, F. Salmoiraghi1, G. Peloni1, G. Poli2, P. Meinero1, F. Fasolini1 (1Mendrisio, 2Pisa/IT)

Objective: The sphincter saving VAAFT technique is becoming more and more common as a minimally 
invasive treatment in patients with perianal fistulas due to its feasibility and decreased risk of complica-
tions. We started to treat the perianal fistulas since April 2012. We hereby present our results compared 
with the international literature, particularly patients who had a follow-up of more than one year.
Methods: A retrospective analysis of a consecutive series of patients with perianal fistula who under-
went VAAFT procedure, performed between April 2012 to December 2015 was done. We collected data 
about vital statistic, type of fistulas, presence of chronic abscess and recurrence disease of group of 
patients who had a course of more than one year.
Results: In an about 4 year period 104 patients with anal fistula were treated by VAAFT technique in 
a single center. Mean age was 50 years old. The internal orifice was closed in 5 cases with a stapler, 
in 74 cases with a flap and in 25 cases closing the muscular layer with stiches. 85 patients achieved 
healing trough VAAFT procedure (82%). Twenty patients had global recurrence of 19%(n=20) and 
were treated trough re-VAAFT procedure resulting in a secondary healing rate of 100%. A follow-up of 
more than 1 year was achieved in 68 patients (68/104). In this group of patients the recurrence rate 
was 18%(n=12). No patient worsened the Cleaveland Clinic incontinence score after the procedure.
Conclusion: The VAAFT procedure for anal fistula is confirmed to be an effective, well tolerated and fea-
sible technique with an acceptable recurrence rate during the follow-up. The procedure can be safely 
performed in the majority of patients in day surgery. Our results confirm a successful treatment with 
a follow-up of more than one year aligned with the international literature. In case of recurrence, a re-
VAAFT can be safely used for healing achievement with excellent results.

86.8
Percutaneous Tibial Nerve Stimulation (PTNS) in Fecal Incontinence (FI): Is it possible to apply a 
standardized treatment protocol?
S. Papoutsi, A. Ringger, R. Cecini-Hertig, D. Inderbitzin (Bern)

Objective: Percutaneous tibial nerve stimulation (PTNS) is a minimal invasive treatment and can be 
performed in the outpatient clinic. The aim of our study was to assess the efficacy PTNS in fecal inconti-
nence (FI) and to evaluate the possibility of implementing a standardized treatment protocol.
Methods: A prospective cohort of patients with FI was treated with PTNS therapy during at least 16 
weeks (12 x weekly, followed by twice a month and 2x every 3 weeks). Incontinence was evaluated 
using the Wexner Fecal Incontinence Score (WFIS) before treatment and after 3, 5 and 7 months of 
therapy. The Rockwood Fecal Incontinence Quality of Life questionnaire (FIQLS) was assessed before 
and after treatment.
Results: A total of 26 patients (n=26) were treated between December 2013 and March 2015. The 
mean age was 60±19.3 years (mean±SD) and 16 of them (61.5%) were female. Follow up ranged 
from 5 to 14 months. Statistical analysis showed significant improvement of the WFIS from pre-treat-
ment to 3, 5, 7 months into the therapy (p<0.05) with a median pre-treatment score of 14 (CI 95: 11.07-
14.93) to a post-treatment score of 4 (CI 95: 2.97-7.65). The subgroup of the 40 <= years old showed 
a higher mean of difference with a value of -9.5 WFIS (CI: -14.63 to -4.37) compared to the subgroup 
of the >40 years old with a value of -7.15 WFIS (CI: -9.52 to -4.78). The improvement in both subgroups 
was statistically significant (p=0.0051 resp. p<0.0001). There were five non-responders (19%) to the 
PTNS therapy and two of them had a sphincter lesion. The FIQLS pre-treatment to post-treatment for 
every single subcomponent (AQOL lifestyle, coping, depression and embarrassment) showed signifi-
cant improvement (p=0.0001).
Conclusion: PTNS is a well-tolerated treatment for FI. At the moment there is no standardized protocol 
in use. Taking this into consideration our results show the present treatment protocol to be effective.

86.9
Anal intraepithelial neoplasia: Diagnosis and follow up
P. Aeschbacher, P. Talla Kambalé, M. Chilcott, B. Egger (Fribourg)

Objective: Anal intraepithelial neoplasia (AIN) is a precursor lesion of anal squamous cell carcinoma 
(SCC). The incidence of SCC has increased considerably over the past decade, mainly due to the grow-
ing number of cases in high-risk groups such as homosexual with anal sex practices, immunosup-
pressed individuals and women with a history of cervical dysplasia. A causal role of human papillo-
mavirus infection (HPV) in anogenital cancers has been established. Early diagnosis and treatment of 
AIN will prevent progression to anal cancer. Symptoms of AIN are similar to common benign anorectal 
diseases. The aim of this study was to analyze cases of dysplasia in patients who presented with peri-
anal and anal condylomas.
Methods: Retrospective evaluation of the files all patients suffering from perianal and/or anal condylo-
mas diagnosed at our proctologic consultation between 2010 and 2015.
Results: The files of 23 patients (90% males) with a mean age of 37 years were evaluated retrospec-
tively. 5 (22%) patients were HIV-positive and 1 (4%) patient was immunosuppressed due to a chem-
otherapy. 9 (39%) patients had anal sex practices. The most frequent symptom was the presence 
of perianal warts associated with itching. All patients underwent a proctological examination with a 

standard anuscopy. A total of 24 biopsies were performed (4 patients had more than one biopsy and 
3 did not have any biopsies). Histological analysis revealed 7 cases with anal dysplasia (5 low-grade, 
2 high-grade) and 3 cases with carcinoma in situ. Since specimen margins were all negative no ad-
ditional treatment was performed. 95% of the biopsies were positive for HPV but typization was only 
performed in 43% of cases. From those, 45% presented low oncogenic risk HPV types (LR-HPV), 10% 
high oncogenic risk HPV types (HR-HPV) and 45% a combination of both. The follow up consisted 
in standard examination every 3 months during the first year. 11 patients presented 2 or more recur-
rences that were treated locally with Imiquimod 5%. In those the surveillance continued up to one year 
without relapse.
Conclusion: Out of 24 biopsies, 35% showed low and/or high grad dysplasia and 13% a carcinoma in 
situ. In newly diagnosed condylomas a biopsy should be performed before any non-surgical therapy, 
especially in high-risk patients. Afterwards, patients should undergo a careful follow-up with controls 
every 3 month at least for one year.
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88.1
Prospective validation of an initial cholecystectomy strategy for patients at intermediate risk of com-
mon bile duct stone migration
P. Iranmanesh, O. Tobler, S. De Sousa, J.-L. Frossard, P. Morel, C. Toso (Genève)

Objective: Initial cholecystectomy for patients at intermediate risk of choledocolithiasis (increased liver 
function tests but bilirubin <70 µmol/l and no cholangitis) showed decreased length of stay (LOS) and 
fewer common bile duct (CBD) investigations without increased morbidity compared to sequential 
CBD endoscopic assessment and subsequent cholecystectomy in a randomized controlled trial. The 
objective was to prospectively validate these results in daily clinical practice.
Methods: Since July 2013, an initial cholecystectomy has been the standard management for patients 
at intermediate risk of choledocolithiasis admitted with an acute gallstone-related condition at the in-
stitution where the study was conducted. Between July 2013 and December 2014, LOS, number of 
CBD investigations and complications were prospectively assessed, and compared to the data of the 
randomized controlled trial patients.
Results: Data of 161 consecutive patients confirmed the shorter LOS (7.6 vs 9.8 days, P<0.001), and 
lower number of CBD investigations (0.8 vs 1.4 investigations per patient, P<0.001) for patients man-
aged with an initial cholecystectomy. Complication rates were similar (6.8% vs 14%, P=0.14 including 
all complications, 3.1% vs 8%, P=0.22 including only grade ≥III complications, defined by endoscopic/
surgical reintervention or ICU admission).
Conclusion: These data confirm that initial cholecystectomy results in a shorter LOS without increased 
morbidity among patients at intermediate risk of choledocholithiasis. Such a strategy should be inte-
grated in the current guidelines.

Control group Study group Prospective cohort P values P values
(N = 50) (N = 50) (N = 161) Prospective cohort Prospective cohort

VS VS 
control group study group

Length of stay [mean, 
days]

10 7 8 <0.001 0.06

Number of common 
bile duct investigations

1.42 0.5 0.79 <0.001 0.07

Global complication rate 14% 8% 6.80% 0.14 0.76

Severe complication 
rate (grade ≥ III)

8% 4% 3.10% 0.22 0.67

88.2
Emphysematöse Cholezystitis: „Siehst Du Gas – gib Gas!“
V. Zemke, F. Goti, S. Habelt (Wattwil)

Objective: Die emphysematöse Cholezystitis ist selten, seit 1901 wurden nur 161 Fälle beschrieben. 
Der Verlauf ist hoch akut, kann zur Gallenblasenperforation mit Pneumoperitoneum führen und ist in 
25% tödlich. Co-Morbiditäten wie Diabetes mellitus, Arteriosklerose, Immunsuppression, Psychophar-
maka stellen Risikofaktoren dar. Sie ist gekennzeichnet durch Luft-Nachweis im Gallenblasenlumen, 
intramurale und pericholezystische Gaseinschlüsse sowie Aerobilie, die durch gasbildende Bakterien 
verursacht werden.
Methods: Ein 49-jähriger, ikterischer, hoch fibriler Patient ohne Vorerkrankungen stellt sich mit seit 2 
Tagen bestehenden rechtsseitigen Oberbauchschmerzen in nur leicht vermindertem Allgemeinzu-
stand vor. Klinisch zeigt sich eine Oberbauchperitonitis. Im CT-Abdomen finden sich eine Aerobilie der 
intra- und extrahepatischen Gallengänge und ein Luft-Flüssigkeitsspiegel in der Gallenblase. Es erfolgt 
eine laparaskopische Cholezystektomie mit intraoperativer Cholangiographie ohne Konkrementnach-
weis. Mikrobiologisch liess sich anschliessend Clostridium perfringens nachweisen. Der postoperative 
Verlauf war unter i.v.-Antibiotika-Therapie (Ceftriaxon + Metronidazol) unauffällig. Austritt war nach 7 
Tagen in gutem Allgemeinzustand möglich.
Results: Die Erkrankung verläuft hoch akut mit hoher Morbidität und Mortalität und benötigt eine rasche 
Diagnosestellung und operative Sanierung. Eine zusätzlicher antibiotische Therapie ist obligat. 
Das Abdomen-CT besitzt die höchste Sensitivität zur Darstellung einer emphysematösen Cholezystitis.
Conclusion: Die emphysematöse Choleszystitis ist ein chirurgischer Notfall. Bei Gasnachweis im CT 
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nach Ausschluss iatrogener Ursachen (ERCP, biliodigestive Anastomose) ist an die seltene emphyse-
matöse Cholezystitis zu denken. Diese hochakute Erkrankung fordert ein rasches operatives Handeln: 
„Siehst Du Gas – gib Gas!“

 
88.3
Cortisol outperforms novel cardiovascular, inflammatory and neurohumoral biomarkers in the predic-
tion of outcome in acute pancreatitis
C. Nebiker1, S. Staubli1, J. Schäfer1, R. Bingisser1, M. Christ-Crain1, S. Dell-Kuster1, C. Mueller1, K. Scama-
rdi1, D. Kolleth1, C. Viehl2, U. von Holzen3, D. Oertli1, R. Rosenthal1 (1Basel, 2Biel, 3Goshen/USA)

Objective: To compare the prognostic accuracy of copeptin, pro-adrenomedullin (pro-ADM), pro-atrial 
natriuretic peptide (pro-ANP) and cortisol in the prediction of organ failure or death in patients with 
acute pancreatitis (AP) and to assess whether these biomarkers are associated with the severity of AP.
Methods: From April 2011 to January 2015 142 consecutive patients with AP were included in this 
single center prospective study conducted at a tertiary referral center. Included patients had their pain 
onset within the last 96 hours and were observed for 4 days after study inclusion. Organ failure was 
assessed using the modified Marshall scoring system for organ dysfunction and severity of AP was 
assessed using the Atlanta 1992 and 2012 criteria, including the Ranson, APACHE II and modified Mar-
shall Score. Blood samples were taken to measure the experimental biomarkers copeptin, pro-ADM, 
pro-ANP and cortisol, as well as the more established biomarkers C-reactive protein (CRP) and procal-
citonin. We used logistic regression to predict organ failure or death within 4 days of study inclusion as 
well as linear regression to estimate the association between the six biomarkers and the severity of AP.
Results: During the 4 days of follow-up, 30 organ failures or deaths occurred in 136 (96%) patients 
with outcome data. With the exception of cortisol, the discriminatory ability to predict organ failure or 
death was modest for all biomarkers, with areas under the receiver operating curve (AUC) between 
0.44 and 0.66. In contrast, cortisol showed an AUC of 0.78 and the APACHE II score one of 0.75 (Fig-
ure). Patients with moderate to severe AP showed significantly higher plasma concentrations of all 
six biomarkers as compared to those with mild AP. The association of copeptin, pro-ADM, pro-ANP or 
cortisol with the severity of AP was comparable to that of CRP, while the association of procalcitonin 
with the severity of AP was slightly stronger.
Conclusion: Cortisol seems to be the best candidate to predict short-term organ failure or death in 
patients with AP. Copeptin, pro-ADM, pro-ANP and cortisol are associated with the severity of AP com-
parably to CRP, which is still considered the gold standard marker in AP. More data are needed to show 
whether a risk stratification using biomarkers translates into a better clinical management of patients 
with AP.
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88.4
Surgery for insulinoma after routine preoperative Glucagon-like peptide-1 receptor (GLP-1R) imaging: 
A single-center experience
S. Veerakatty1, M. Worni1, E. Christ1, K. Antwi2, M. Fani2, D. Wild2, B. Gloor1 (1Bern, 2Basel)

Objective: Insulinomas are rare pancreatic neuroendocrine tumors, which are often challenging to 
localize. Glucagon-like peptide-1 receptor (GLP-1R) imaging (SPECT/CT and PET/CT) is an emerging 
technique targeting the GLP-1R expressed in very high density on insulinomas. Preoperative GLP-1R 
imaging has been used as part of routine preoperative work-up. Whether this has an impact on surgi-
cal strategy and tactic is ill defined.
Methods: A single-center retrospective review of 10 patients who were resected between 03/2014 
and 08/2015 was performed. All patients were intended to undergo GLP-1R imaging prior to surgery.
Results: Median age was 57.5 years (range: 12-82), 6 were female. All patients initially presented 
with symptomatic hypoglycemia. The preoperative tests included magnetic resonance imaging (10 
patients, 70% positivity), endoscopic ultrasound (4 patients, 75% positivity), and GLP-1R imaging (9 
patients, 100% positivity). One patient did not undergo GLP-1R imaging given severe hypoglycemic epi-
sodes and clear localization based on MRI imaging. Median time to surgery was 56 days (range: 29-
555). Intraoperative insulinoma localization was compatible with preoperative work-up in all patients 
and was evenly distributed within the pancreatic gland (30% head, 40% body, and 40% tail). Most 
insulinomas were enucleated (50%) followed by distal pancreatectomy (30%), central pancreatec-
tomy and Whipple operation (10% each). Median operation time was 189 minutes (range: 120-300). 
Histology confirmed insulinoma in all patients. Median hospital stay was 13.5 days (range: 9-25). Most 
common postoperative complication was pancreatic fistula with 40% (grade A: 1 patient, grade B: 3 
patients). One patient underwent completion pancreatectomy due to early postoperative bleeding and 
severe pancreatitis. 90-day mortality was 0%.
Conclusion: Preoperative GLP-1R imaging performed best for insulinoma detection and was able to 
localize all insulinomas correctly in this single center cohort. Knowing the exact localization of the 
insulinoma allows to perform tissue sparing resection / enucleation in a majority of cases. Given the 
high rate of true positive findings, GLP-1R imaging may become part of standard preoperative work up 
in addition to conventional radiographic imaging.

88.5
The more the better: Lower rate of stage migration and better survival in patients with retrieval of 20 
or more regional lymph nodes in pancreatic cancer. A population based propensity score matched 
and trend SEER analysis
B. Widmann, R. Warschkow, U. Beutner, M. Schiesser, T. Steffen, B. Schmied (St.Gallen)

Objective: To assess the influence of regional lymph node retrieval (RLN) on stage migration and sur-
vival in pancreatic cancer patients.
Methods: A total of 7,685 stage I and II pancreatic cancer patients were identified in the Surveillance, 
Epidemiology, and End Results database between 2004 and 2011. The impact of RLN on overall and 
cancer-specific survival was assessed using Cox proportional hazard regression models with and 
without risk-adjustment and propensity score methods as well as join-point regression analysis.
Results: In 2,799 patients, 1-10 RLN were retrieved, in 3,971 patients 11-19 RLN, and in 1,807 patients 
20+ RLN. The rate of node-positive pancreatic cancer was steadily increasing with the number of re-
trieved RLN. This trend continued beyond 10 retrieved RLN (P<0.001). In unadjusted analysis, retrieval 
of RLN did not influence survival (P=0.178). When adjusting for a significant bias in staging variables 
(P<0.001), retrieval of 20+ RLN compared to 11-19 RLN was associated with an increased survival 
in node-negative cancer (hazard ratio of death = 0.78, 95%CI: 0.62 to 0.98, P=0.033) and in node-
positive cancer (hazard ratio of death = 0.83, 95%CI: 0.74 to 0.93, P=0.002).
Conclusion: This is the first population based propensity score adjusted investigation demonstrating 
that an extended retrieval of RLN in pancreatic cancer lowers the rate of stage migration and is associ-
ated with a better oncological outcome in node-negative and positive cancer. Contradictory results 
may be explained by a bias in the cancer characteristics for a different extend of RLN retrieval.
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88.6
Long-term outcome after non-operative management of blunt splenic and liver injuries
M. von Allmen, T. Haltmeier, S. Blösch, D. Candinas, B. Schnüriger (Bern)

Objective: Little is known about the long-term outcomes of trauma patients undergoing non-operative 
management (NOM) for splenic and hepatic injuries. The aim of this study was to assess chronic 
abdominal pain, infectious complications, and adhesion-related symptoms in this patient population.
Methods: Patients with blunt liver and splenic injuries were extracted from the institutional trauma reg-
istry (TARN data base) from 01/2009-08/2013. After ethical approval, patients were interviewed ei-
ther by telephone or by letter based on a specifically designed questionnaire. Long-term posttraumatic 
symptoms were assessed in univariable analysis, using student’s t-test for continuous variables and 
Fisher’s exact test for categorical variables.
Results: A total of 141 patients suffering liver and splenic injury and undergoing NOM were extracted. 
Of these, 80 patients responded (57%) and were further analysed. The mean Injury Severity Score 
(ISS) was 22 (SD±12), mean age was 45 (SD±20) years. There were 52 (65%) male patients, high-
grade liver injuries were found in 19 patients (24%) and high-grade splenic injuries in 18 (23%). The 
most frequent mechanism of injury was motor vehicle accident (51%). Mean follow-up time was 50 
(SD±18) months. Forty-five patients (56%) reported no long-term symptoms related to the trauma. 
The remaining 35 patients (44%) complained of at least one of the following: abdominal pain (n=16, 
20%), irregular bowel movements (n=13, 16%), mild cognitive impairment/increased fatigue/feeling 
of weakness (n=12, 15%), or infectious complications (n=8, 10%). One woman reported secondary 
infertility. No significant association between the above mentioned symptoms and the ISS, presence 
of a haematoperitoneum, or high-grade injuries was found. However, patients suffering from long-term 
symptoms were significantly younger than asymptomatic patients (mean 39 [SD±18] vs 45 [SD±20] 
years, p=0.023).
Conclusion: This study representing one of the longest follow-up observations for trauma patients with 
splenic and liver injuries revealed a considerable number of patients (44%) with trauma related symp-
toms. Interestingly, the injury grade, presence of haematoperitoneum, and ISS did not affect the in-
vestigated long term outcomes. However, long-term posttraumatic symptoms were significantly more 
frequent in younger patients.

88.7
Preventing postsplenectomy infections: Results from a 10-year single centre experience regarding 
patient awareness and postsplenectomy immunization
L. Fourie, W. Wuillemin, J. Metzger, A. Scheiwiller (Luzern)

Objective: Splenectomy is associated with a lifelong increased risk of infections and sepsis. Preven-
tive measures such as immunization, antibiotic prophylaxis and detailed education of splenectomized 
patients can reduce the risk of life threatening infections. The aim of our study was to determine the 
vaccination rates, the quality of education as well the current state of knowledge of patients who have 
undergone splenectomy in our hospital. 
Methods: We identified 122 Patients who underwent splenectomy between January 2002 – Decem-
ber 2011, due to hematological diseases, traumatic or iatrogenic spleen injury as well as atraumatic-
idiopathic splenic rupture. A retrospective analysis of data concerning the type and time of postsple-
nectomy immunization was performed. The 102 patients (84%) who were assumed to be alive at the 
time of our survey, received a standardized questionnaire to determine the quality of the information 
received at hospital discharge, the current knowledge about general implications of splenectomy as 
well as the need for vaccinations.
Results: The overall vaccination rate was 81% (84 of 102 patients) of whom all (100%) received a 
vaccination for Streptococcus pneumoniae, 65% (55/84) for Neisseria meningitidis and 44% (37/84) 
for Hemophilus influenza type b, mostly within a range of two weeks pre- or postoperatively. Only 12% 
(10/84) of the patients received a seasonal Influenza vaccination. 34% of the patients (35/102) 
completed the questionnaire. 84% of the respondents (29/35) recall to have been educated about 
the implication of splenectomy, although only 40% (14/35) rate their education as sufficient. Specific 
knowledge about travel precautions or the risk of sepsis when suffering an animal bite, were stated by 
26% (9/35) and 9% (3/35) respectively. 71% (25/35) recall receiving education on postsplenectomy 
immunization and 34% (12/35) know when the next vaccination was scheduled
Conclusion: Although our overall vaccination rate correlates with those found in similar studies, our 
goal should be to maintain a 100% vaccination rate for all three vaccines. The level of patient knowl-
edge is insufficient. In an attempt to improve the quality of education, we provide each patient with a 
personalized splenectomy identification card, including written information as well as a vaccination 
protocol.

88.8
Surgery for lymphoceles after kidney transplantation: A new technique in need of refinement
T. Zingg, N. Demartines, J.-P. Venetz, M. Matter (Lausanne)

Objective: Clinically significant lymphoceles (LC) occur after up to 20% of kidney transplantations. 
Radiological percutaneous drainage is often the first step but has a very high recurrence rate. Recent 
publications have shown a benefit for internal drainage of LC into the peritoneal cavity by laparoscopic 
fenestration. We present our experience with marsupialization of LC and present a new technique po-
tentially able to decrease the risk of recurrence.
Methods: Standard approach to LC was laparoscopic fenestration, unless adhesions from previous 
surgery mandated laparotomy. After entering peritoneal cavity, a 1-2 cm opening in the LC wall allowed 
the fluid to drain into the abdomen. In order to ensure adequate drainage and durable communication 
with peritoneal cavity, one end of a Penrose drain (PD) was inserted into the LC, crossing the peritoneal 
cavity while the other end was passed through a trocar site, tied and buried in the subcutaneous space. 
A few weeks later, the drain was removed under local anesthesia.

Results: From January 2004 to December 2015, 21 symptomatic lymphoceles in 19 patients were 
treated by intra-abdominal fenestration at our institution. Median interval from transplantation to fen-
estration was 80 days (6-2444). In 12/19 patients laparoscopic fenestration was performed and in 
10/19 of patients, a PD was used as described above. 2 LC recurred after laparoscopy without PD. 
Both were successfully treated by repeat laparoscopic fenestration. Internal hernias with small bowel 
incarceration inside the fenestrated LC occurred in 4/19 patients after laparoscopy, at identical rates 
with (2/4) or without (2/4) PD. All 4 patients underwent laparotomy with two (one with PD, one with-
out) requiring bowel resection and anastomosis. Of note is the fact that both PD were found to be out of 
the LC cavity at the time of re-exploration. No complications occurred after open surgery. No mortality 
was observed.
Conclusion: No patient treated with the use of PD experienced recurrent LC. This could be the result 
of the PD preventing premature closure of the fenestration. The risk of internal herniation seems to be 
the same however, with or without a PD. As PD migration was observed during re-exploration, it can 
be hypothesized that leaving a longer part inside the LC or fixing PD to the LC wall with an absorbable 
stitch could prevent bowel entrapment.

88.9
Robotic-assisted versus laparoscopic hand-assisted live donor nephrectomy
P. Sun1, J. Renard1, M. Matter2, M. E. Hagen1, M. Pascual2, N. Demartines2, L. Bühler1, P. Morel1,  
C. E. Iselin1 (1Genève, 2Lausanne)

Objective: Live donor nephrectomy (LDN) allows preemptive and timely renal transplantation with opti-
mal clinical outcomes for patients with end stage renal failure (ESRF). Currently living donor transplan-
tation accounts for almost half of all renal transplantations in Switzerland. In view of a growing living 
donor pool and its maximal benefit, surgical technique must be optimized to protect donor safety. Here 
we compare 2 minimally invasive surgical approaches, robotic-assisted versus laparoscopic hand-
assisted, for LDN.
Methods: A retrospective study comparing robotic-assisted(n=25) versus laparoscopic hand-
assisted(n=36) approaches utilized in 2centres for LDN over 2years in 2014-2015.
Results: All LDN, robotic or laparoscopic, were completed without conversion to open. Patient demo-
graphics were comparable in age(robotic:53yrs±10 vs laparoscopic:53±12;p=ns), BMI(25kg/m2±5 
vs 25±4;p=ns) whilst female donors dominated(64%F vs 50%F;p=ns). Left sided LDN was favoured in 
the robotic group(23L:2R,92%L vs 18L:18R,50%L;p=0.01). Operative time of robotic LDN was longer 
than laparoscopic LDN(309mins±50 vs 135±23;p<0.01)nevertheless warm ischaemic time was 
comparable(214secs±66 vs 218±74;p=ns). There was no perioperative complication necessitating re-
operation. Hospital stay tended to be shorter in the robotic LDN(median 4days,range2-13 vs 6,range3-
8;p=0.09)with majority of patients discharged within 4days(15/25,60% vs 10/36,27%;p=0.02) 
compared to a smaller portion of patients in the laparoscopic LDN. Reduction of donor renal func-
tion was measured as ratio of creatinine at discharge vs preoperative, which was higher in robotic 
LDN(1.58±0.32 vs 1.40±0.22;p=0.01), probably due to earlier discharges. In this group, donor and 
recipient creatinine at discharge were 114µmol/l±21 and 132±34 respectively. Postoperative compli-
cations developed in 2 patients in each group; 2 Clavien II(pneumonia, wound infection) in robotic LDN 
and 2 Clavien III(abdominal wall abscess, incisional hernia) in laparoscopic LDN.
Conclusion: Robotic-assisted LDN was safe and feasible. Operative time was longer in robotic LDN nev-
ertheless warm ischaemic time was comparable to laparoscopic LDN; ultimately, hospital stay tended 
to be shorter. In view of a growing living donor pool and its maximal benefit for patients with ESRF, 
minimally invasive surgery in form of robotic-assisted LDN may be an avenue for optimal recovery.

Abstract:Robotic-assisted versus laparoscopic hand-assisted live donor nephrectomy_SSC2016PSun 

	

Table: Robotic-assisted versus laparoscopic hand-assisted live donor nephrectomy 

 Robotic-assisted 
(n=25) 

Laparoscopic  
hand-assisted (n=36) 

p-value 

Patient demographics 

Age (years) 52.9 ± 10.4 53.3 ± 11.6 0.8907§ 
Gender (male : female, % female) 9:16, 64% 12:24, 67% 0.5211€ 
BMI (kg/m2) 25.2 ± 4.5 25.0 ± 4.2 0.8596§ 

Operative details 

Side of nephrectomy (left : right, % left) 23L: 2R, 92% 18L: 18R, 50% 0.0067€* 
Duration of operation (minutes) 309 ± 50 135 ± 23 0.0001§* 
Warm ischaemic time (seconds) 214 ± 66 218 ± 74 0.8291§ 

Postoperative outcomes 

Length of hospital stay (days) 4.8 ± 2.3 5.6 ± 1.3 0.0888§ 
Discharge within 4 days (no. of patients, %) 15, 60% 10, 28% 0.0174€* 
Postoperative complications 
Clavien I 
Clavien II 
Clavien III 
Clavien IV 

 
0 
2 
0 
0 

 
0 
0 
2 
0 

 
/ 

Key 
* Statistical significance with p-value < 0.05 
§ Unpaired t-test 
€ Fischer’s exact test 
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Poster Cup 98
98 1
Sleeve gastrectomy combined with the simplified Hill procedure. The key against postbariatric gastro-
esophageal reflux disease?
D. Gero1,2, L. Ribeiro-Parenti1, K. Arapis1, J.-P. Marmuse1 (1Paris/FR, 2Neuchâtel)

Objective: Laparoscopic sleeve gastrectomy (LSG) provides excellent and similar outcomes to gastric 
bypass, except for gastro-esophageal reflux disease (GERD). Our aims are to present a novel tech-
nique which addresses morbid obesity and GERD simultaneously by combination of LSG and simpli-
fied laparoscopic Hill repair (sLHR) and to report its short-term results.
Methods: Study design: analysis of LSG+sLHR patients including pre-operative demographics, GERD 
status, protonpump inhibitor (PPI) use, body mass index (BMI), excess BMI loss (EBMIL), complica-
tions, satisfaction and GERD-health related quality of life questionnaire (GERD-HRQL) at >5 months 
post-operatively. Surgical technique: posterior closure of the esophageal hiatus, LSG, mobilization of 
the distal esophagus to the abdominal cavity and fixation of the esophago-gastric junction to the me-
dian arcuate ligament at the level of the crural confluence and probing the patency of the esophago-
gastric junction with a 36-Fr bougie.
Results: Fourteen patients underwent LSG+sLHR, 12 women/2 men. Mean age was 47 years (27-57), 
BMI 41kg/m2 (35-65). Five patients had gastric banding (GB), two already had GB removal. All had 
symptomatic GERD, 2 with chronic cough and 10 took PPI daily. Twelve had hiatus hernia and 2 a 
patulous cardia at surgical exploration. Associated interventions were 3 GB removals and 1 cholecys-
tectomy. Postoperative complication was 1 surgical site infection. Follow-up of all patients at median 7 
months (5-10): symptomatic GERD 0/14 patients, chronic cough 0/14, daily PPI usage in 4/14, mean 
EBMIL 54% (20-121). Satisfaction 100%, mean GERD-HRQL score 1,78/50 (0-10), with 5 patients 
0/50. Dysphagia or bloatedness not reported.
Conclusion: The novel technique which combines LSG with sLHR is feasible, safe and can be associ-
ated to GB removal. Preliminary results showed unanimous patient satisfaction, high remission rate of 
pre-existing GERD, decrease in PPI use and unimpaired weight loss. Further evaluation is necessary in 
a controlled and staged manner to establish the technique’s real effectiveness.

 

98.2
Enhanced reality video fluorescence in emergency surgery: Initial experience
M. Assalino, E. Liot, P. Morel, F. Ris (Genève)

Objective: Intestinal microcirculation and viability is usually estimated from the color of the serosal 
surface, presence of bowel peristalsis, pulsation and bleeding from the marginal arteries. This is sub-
jective and based on the experience of the surgeon especially during laparoscopic procedure [1]. The 
aim of this retrospective study was to assess the accuracy of intraoperative near-infrared fluorescence 
angiography (NIR) to detect bowel ischemia during emergency procedures 
Methods: Retrospective review of all emergency procedures (n=24), as well as open (n=13) than lapa-
roscopic (n=11), where intestinal resection for bowel ischemia was performed under NIR-guide during 
the period between July 2014 and December 2015. Surgical indication was based on CT-scan show-
ing signs of bowel ischemia. Data collection included patient characteristics, surgery related data, NIR-
procedure related data, postoperative complications and 1 and 3 months overall survival. 
Results: We included: 5 incarcerated hernias, 7 mesenteric ischemia, 7 bowel volvulus, 4 internal her-
nias, 1 mesenteric hematoma. Median age was 64 years (range 32-87 years), 13 male, 11 female.  
Median length of NIR-procedure was 140 sec (range 45-660 sec) with maximal signal after a median 
time of 22 sec (range 3-300 sec). In 13 (54%) cases NIR results changed surgeon attitude. Intestinal 
resection was necessary in 6 cases (2 subtotal colectomy, 1 right colectomy, 1 left colectomy and 2 
small bowel resections). Histological examination of resected bowel confirmed in all cases the pres-
ence of necrosis. Resection margins were always in ischemic or normal tissue. No patient was reop-
erated for missed bowel necrosis. Median length of stay was 6 days (range 1-54 days). 13 patients 
had no further complications. 90 days overall survival was 71%. Postoperative mortality (<30 days) 

was 21%: 5 patients died for multi-organ failure due to sepsis or for an independent reason to bowel 
ischemia at a median of 4 days after the initial operation (range 1-20). 
Conclusion: NIR may effectively help surgeon to identify ischemic bowel during surgery and allows to 
limit resection in laparoscopic or open procedure.

98.3
Liver resection for metastases Not of Colorectal, Neuroendocrine, Sarcomatous, or Ovarian (NCNSO) 
Origin: A multicentric study
I. Labgaa1,2, K. Slankamenac3, E. Schadde3, G. Jibara4, K. Alshebeeb1, G. Mentha5, P.-A. Clavien3,  
M. Schwartz1 (1New York/USA, 2Lausanne, 3Zürich, 4Brooklyn/USA, 5Genève)

Objective: Liver resection is a well-established treatment for colorectal, neuroendocrine and sarcoma-
tous metastases. However, its role remains ill-defined and controversial for patients with metastases 
from other primary sites. The aim of this study is to analyze the outcomes of hepatic resection for 
metastases not of colorectal, neuroendocrine, sarcomatous, or ovarian (NCNSO) origin and to identify 
factors that may predict outcome.
Methods: This is a retrospective study of patients who underwent liver resection for NCNSO metastases 
in three western centers between 1990 and 2013. Patients were categorized according to the site of 
their primary cancer into 3 groups: (I) gastrointestinal, (II) breast and (III) “others” which included 
urogenital, melanoma, lung, endocrine and various primary tumors. Outcomes were recurrence and 
survival.
Results: We analyzed 188 patients, divided in: gastrointestinal (59), breast (59) and “others” (70). 
Thirty day postoperative overall mortality and morbidity rates were 1.6% and 23.9%, respectively. Over-
all median follow-up was 25.6 months. The median time to recurrence was 15.3 months, while median 
survival was 52 months. Overall survival at 1, 3, and 5 years was 78%, 60.4% and 47.8%, respectively. 
In term of prognostic factors, metastases >35 mm from gastrointestinal tumors were associated with 
lower survival (p=0.029), age>60 years was associated with better survival in breast metastases 
(p=0.018), while it showed more frequent recurrence in the group “others” (p=0.0496).
Conclusion: Hepatic resection for NCNSO metastases is feasible and results in long-term survival 
are similar to resection of colorectal metastases. In patients with gastrointestinal tumors, metastasis 
<35mm could be used to select the patients that would benefit from liver resection.

98.4
Total parathyreoidectomy and autotransplantation as an early postoperative two-step-procedure in 
renal, lithium-induced or MEN1-associated HPT: A subgroup analysis
F. C. Grafen1, C. Scheuba2, T. Clerici3 (1Schlieren, 2Wien/AT, 3St.Gallen)

Objective: Treatment of multiglandular disease in hyperparathyroidism remains challenging. Total par-
athyroidectomy with simultaneous autotransplantation or subtotal parathyroidectomy are considered 
the preferred procedures. We question if a two-step-procedure including total parathyroidectomy with 
kryopreservation and deferred autotransplantation in case of aparathyroidism in the early postopera-
tive course can avoid unnecessary autotransplantation in presence of persistent residual PTH-produc-
tion and nevertheless ensure adequate systemic PTH-levels later.
Methods: Retrospective subgroup analysis of patients treated for hereditary, lithium-induced or renal 
hyperparathyroidism from January 2000 until December 2014 undergoing total parathyroidectomy 
and early autotransplantation in case of postoperative complete or near- complete PTH-deficiency.
Results: 13 patients with sHPT and 5 patients with pHPT of our 145 patients–cohort were treated with 
a two-step total parathyroidectomy and autotransplantation. The postponed autotransplantation fol-
lowed 5 days (median) after parathyroidectomy. 3 patients in sHPT-group were lost in the follow-up. 
At 6 months the sHPT-group had median calcium-levels of 2mmol/l (1.6-2.4mmol/l) and PTH-levels 
of 21.6ng/l (11.7-142.9ng/l). The pHPT-group showed PTH-levels of 55.7ng/l (median, range 22.6-
1676ng/l). 8/10 patients in the sHPT-group had a PTH-level at intended levels; 2 patients failed to 
achieve adequate PTH-levels and developed partial parathyroid insufficiency. In the pHPT-group 4 pa-
tients were cured and one had recurrent disease.
Conclusion: In 12/15 patients early transplanted kryopreserved parathyroid tissue provided correct 
systemic PTH-levels at midterm follow-up in renal, lithium-induced and MEN1-associated HPT. No 
complete parathyroid insufficiency (graft failure) was seen. Given that kyropreservation is available 
two-step-autotransplantation after total parathyroidectomy may represent a valid third surgical option 
in the treatment of multiglandular disease.

98.5
Satisfaction, ODS score, incontinence and recurrence after laparoscopic ventral rectopexy
S. Notz1, S. Bischofberger1, W. Brunner2, B. Schmied1, L. Marti1 (1St.Gallen, 2Rorschach)

Objective: Laparoscopic ventral rectopexy (LVR) is a relatively new procedure for the treatment of com-
plete rectal prolapse as well as obstructed defecation syndrome (ODS). The aim of this study was to 
assess the functional outcome, as well as recurrence rate and satisfaction after LVR.
Methods: All 73 female patients operated on with a LVR from December 2010 to April 2014 were en-
rolled. Complete rectal prolapse was the cause for operation in 32 patients. In 41 patients complex 
pelvic floor prolapse causing ODS was the reason to operate. Postoperative morbidity was registered 
according to the Dindo classification. All patients were reviewed in the outpatient clinic six weeks and 
six months postoperatively. Anatomical recurrence, satisfaction, preoperative and postoperative fecal 
incontinence as well as obstructive defecation symptoms were assessed.
Results: LVR was performed successfully in all patients, although four needed laparotomy due to ex-
tensive adhesions. Median age was 68 years (range 49-87). Reoperation because of complications 
was necessary in five cases (7%); one was caused by a tacker irritating a lumbal nerve, in two cases 
an early ileus occurred, furthermore a dehiscence in the vagina from mesh erosion and a superficial 
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wound dehiscence were found. All patients recovered completely after reoperation. One rectal prolapse 
recurred (3%). Fecal incontinence improved remarkably. ODS symptoms were reduced in 35 of 41 
patients. Median satisfaction was 9 (range 2-10) on a scale from 0 to 10.
Conclusion: LVR is an effective technique for the correction of rectal prolapse as well as ODS. It may 
be the procedure of choice for complete rectal prolapse as it leads to postoperative improvement of 
constipation and incontinence. Therefore, satisfaction is high and makes some risk of complications 
acceptable.

98.6
Incisionnal hernia after single access cholecystectomy: A problem, a legend or a technical concern?
P. Bucher, S. Ostermann (Genève)

Objective: Single access surgery, and especially cholecystectomy, is now been recognized as a 
validated approach, but concern still remain. Among these concern the rate on incisional has been 
dicussed and reported to be higher than after standart laparoscopic cholecystectomy. We here review 
our result through a series of 500 non selected consecutive cases of single access cholecystectomies 
regarding occurrence of incisional hernia after at least 1 years follow-up.
Methods: Retro-pro review of 500 consecutive non selected cases of single access cholecystectomies 
from 2008 to 2014. All patients were review clinically after at least 1 year follow-up (range 5 to 1 years). 
This review does not included the first cases performed during the learning curve and developing pe-
riod of single access surgery for our team from 2006 and 2007. Closure of umbilical incision was 
always performed with 2 or more figure of 8 stiches.
Results: Among these 500 cases, 65% presented symptomatic gallstone disease (biliary colic, history 
of cholecystitis or biliairy pancreatitis), 25% presented acute cholecystitis, 5% severe chronic cholecys-
titis and 5% stone migration. Conversion to multiple port laparoscopy was needed in 13 cases (2.6%). 
Only 2 umbilical hernias were recorded with a median follow-up of 49 months (incidence of 0.2%). Of 
note primary umbilical hernia repair was performed at the time of cholecystectomy in 9.8% of patients.
Conclusion: Single access cholecystectomy is a valid alternative to conventional laparoscopic chol-
ecystectomy regarding to the incidence of incisional hernia. Our relativelly low rate may be explained by 
the surgical techniques (instrumentation and port used) and by a meticulous fascial closure.

98.7
The effect of remote ischemic preconditioning on liver regeneration
P. Kambakamba, M. Linecker, P. Kron, P. Limani, C. Tschuor, R. Graf, B. Humar, P.-A. Clavien (Zürich)

Objective: Remote ischemic preconditioning (RIPC, the repetitive transient mechanical obstruction of 
vessels at a limb remote to the operative site) has demonstrated efficacy in the protection of organs 
against ischemia and reperfusion injury. During hepatectomy, ischemia causing subsequent injury is 
often required. Therefore, we aim to assess, the impact of RIPC on liver regeneration. 
Methods: Extended (86%) and standard (68%) hepatectomy with or without prior RIPC was performed 
in mice. Markers of liver integrity and survival were evaluated after resection and compared between 
the two groups. The regenerative capacity was assessed by liver weight, proliferation markers (Ki67, 
pH3, mitosis), and -cell cycle related molecules (Cyclines, p21).
Results: RIPC alone induced systemic elevation in circulating Vegf. RIPC prior to hepatectomy was 
associated with an accelerated increased liver weight gain, an increased entry into cell cycle (more 
Ki67), a faster progression through the cell cycle (pH3, mitoses, cyclines) and the down-regulation of 
the cell cycle inhibitor p21.
Conclusion: Our findings suggest RIPC can be applied before resections to improve the capacity of the 
liver to regenerate. The elucidation of regenerative pathways driven by the systemic increase in Vegf 
may reveal RIPC-dependent pathways underlying liver regeneration.

98.8
Reported quality metrics in published esophageal resections series
H. Schäfer1, R. E. Schwarz2, D. Oertli1, U. von Holzen2,1 (1Basel, 2Goshen/USA)

Objective: The optimal surgical treatment for esophageal carcinoma is still evolving and under con-
stant review. Many reports focus on technical aspects but fail to provide comprehensive quality data. 
We investigated how results are reported in current surgical series, the data to corroborate their find-
ings and data quality.
Methods: A systematic review of the literature was performed in Pubmed using the search term “es-
ophageal resection” between 2000 and 2015, followed by comprehensive analysis of predefined op-
erative and oncologic quality metrics.
Results: We identified 60 studies dealing with surgical questions in the treatment of esophageal carci-
noma. Twenty-two percent of the articles looked at minimally invasive operative strategy versus open 
esophagectomy, 17% compared the transhiatal to the transthoracic procedure, 10% looked at trimo-
dality therapy (neoadjuvant chemoradiotherapy followed by surgery), 5% focused on the importance 
of negative margins and 7% took a closer look on anastomotic technique. Over time, the focus of the 
articles shifted from surgical questions to concise treatment strategies to innovative surgical options 
such as robotic esophagectomy. A well-documented factor is operation technique: 88% of all identified 
studies provided detailed information on the techniques used. Fourty percent of the studies indicated 
recurrence rates, 57% provided the number of resected nodes, yet only 13% reported the actual num-
ber of positive lymph nodes. Data on R status was provided by 67%. Graded postoperative morbidity 
such as through the Clavien-Dindo classification was used in only 7% of the studies. Even less informa-
tion could be found on the period after discharge: only 5% of the studies mentioned readmission rates 
or a discharge destination. Average follow up in all studies was 31 months.
Conclusion: Many current reports focus on technical aspects but fail to report crucial information on 
surgical quality criteria. To be of clinical relevance and provide an added value, studies should not only 

look at short term criteria such as operation time or in-hospital mortality, but also at factors determining 
long term survival such as positive lymph nodes and lymph node ratio.

Posters P
P 1
Prepare or not prepare mechanically the bowel before proctology surgery: Pilot study
X. Delgadillo-Pfenninger1, P. Wuthrich2, V. Ott3 (1La Chaux-de-Fonds, 2Genolier, 3Neuchâtel)

Objective: Oral mechanical bowel preparation is often used before elective colorectal surgery to reduce 
postoperative complications. The purpose of this study was to synthesize the evidence on the compar-
ative effectiveness and safety of oral mechanical bowel preparation versus no preparation or enema.
Methods: We compared our results to MEDLINE, Cochrane Central Register Trials and Embase, without 
any language restrictions (last search on December 2015). We included English-language, full-text 
reports of randomized clinical trials and nonrandomized comparative studies of patients undergoing 
elective colon or rectal surgery. For adverse events we also included single-group cohort studies of 
at least 100 participants.Interventions included oral mechanical bowel preparation, oral mechanical 
bowel preparation plus enema, enema only, and no oral mechanical bowel preparation or enema. 
All-cause wound infections or abscess, reoperation, quality of life, length of stay, and adverse healing 
events. We synthesized results by with random meta-analyses.
Results: A total of 15 randomized clinical trials, 6 nonrandomized comparative studies, and 5 single-
group cohorts were included. In meta-analyses of randomized clinical trials, the credibility intervals of 
the summary OR included the null value of 1.0 for comparisons of oral mechanical bowel prepara-
tion and either no oral preparation or enema for overall re-operations, and adverse Healing events. 
Evidence on adverse events was sparse. The study was limited by weaknesses in the underlying 
evidence, such as incomplete reporting of relevant information, exclusion of non-English and relevant 
unpublished studies, and possible missed indexing of nonrandomized studies.
Conclusion: Our results could not exclude modest beneficial or harmful effects of oral mechanical 
bowel preparation in case of proctological surgery compared with no preparation or enema.

P 2
Anterior rectal resection in a patient with complete aortic thrombosis: Management and pitfalls
J-L. Gassend, F. Cherbanyk, M. Dimitrief, H-L Chan, E. Pezzetta, D. Roulet, O. Martinet (Montreux)

Objective: Colorectal cancer and chronic infra renal aortic thrombosis may co-exist, in this situation 
the vascular physiology may be greatly modified, with blood flow to the lower limbs occurring through 
networks of collaterals. In such patients, the ligation of those blood vessels, that may be considered 
as routine surgical procedure during colonic or rectal interventions may have catastrophic effects. To 
avoid such outcomes, the surgeon must therefore carefully consider the very specific anatomy of these 
patients, and adapt the surgical strategy in this respect.
Methods: We discuss here the case of a 63 year-old diabetic man who had suffered a traumatic, below 
the knee, amputation of both lower limbs during his youth. He presented with a stenosing adenocar-
cinoma of the recto sigmoid junction that had been diagnosed by colonoscopy. CT Scan performed 
before surgery showed that he also had a severe case of chronic Leriche syndrome. In fact, the distal 
aorta was completely occluded just after the origin of the renal arteries with involvement of the inferior 
mesenteric artery. Circulation to the legs occurred through collaterals involving the mammary and 
epigastric arteries (Winslow’s Pathway), on the other hand blood was supplied to the colon through 
Riolan’s arcade. The planned surgery involved resecting the rectum and performing a colorectal anas-
tomosis with a protective ileostomy. Great care therefore needed to be taken not to compromise blood 
flow to the colon during the resection, and not to damage the right epigastric artery while performing 
the ileostomy in order to avoid vascular compromise to the lower limbs. The whole surgery was per-
formed successfully, without major intra-operative or post-operative complications.
Conclusion: When planning rectal resection on patients suffering from chronic complete infrarenal aor-
tic thrombosis, the network of collaterals supplying blood to the large bowel and lower limbs must be 
carefully analyzed, and the surgical procedure adapted to these particular anatomical and physiologi-
cal modifications. In such patients, vascularization of the large bowel and lower limbs may be relatively 
precarious and rely on collaterals emerging from vessels that are normally of secondary importance. 
Great care must be taken not to damage these pathways as the consequent decreased blood flow 
alteration could have immediate and remote catastrophic consequences.

P 3
Pneumatosis Ccystoides intestinalis in a young female patient: A case report
F. Abboretti1,2, A. Rossetti1, T. Steffen1 (1St.Gallen, 2Locarno)

Objective: Pneumatosis Cystoides Intestinalis (PCI) is an uncommon condition in which multiple pneu-
mocystis develop in the submucosa or subserosa of the colon. The etiological mechanism are unclear. 
A diagnosis of PCI is generally mandatory for a surgical exploration and it is associated with a high 
mortality rate. In this article, we report a case of PCI in a young patient known for psychiatric disorders 
who was admitted to our hospital with abdominal pain.
Methods: In this case report we retrospectively analyzed the preoperative, intraoperative and postop-
erative management of PCI in a young patient.
Results: A 18-years-old woman was admitted to our hospital because of abdominal pain in the last 
10 days. The blood examination showed normal value of WBC (3.4/mm3) and CRP (1.0 mg/l). We 
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performed an X-ray examination of the abdomen that showed ascending colon distension, a linear gas 
collections throughout the intestinal wall and a suspicion of subphrenic free air. We did not perform a 
CT scan examination due to the clear X-ray result. Considering the radiological suspicion of free intra-
peritoneal gas, an explorative laparoscopy was performed. We found a massive presence of multiples 
pneumocystis in the subserosa of the cecum, ascending colon, liver flexure and transverse colon. De-
scending colon, sigma and small bowel were PCI free. Considering the results of laparoscopy and the 
young age, we decided for a conservative treatment, so we did not perform an intestinal resection. A 
drainage into Douglas cavity was positioned. Management included also bowel rest, fluid, nasogastric 
tube and an antibiotics therapy (Imipenem/Cilastatin 500mg i.v. q12h) was started. A few days later 
the patient improved clinically, after 3 days the pelvic drainage was removed and after 6 days she 
was discharged.
Conclusion: The symptoms of PCI are nonspecific and in our case, it was not possible to determinate 
an etiological cause. We emphasize in our paper how PCI could be diagnosticated also in young pa-
tients with mild abdominal pain and normal laboratories parameters. In this case, the imaging-studies 
played an important role and represented the most important way to establish the correct diagnosis 
and the correct treatment. Although, when found incidentally and without signs of peritonitis, PCI is 
usually a benign and self-limited condition and a conservative non-operative treatment should be per-
formed.
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Fig. 2: Intraoperative Immages of PCI 

Fig.1: Two Rx-Scans showing the PCI and the 
suspect of free intraperitoneal gas. 

Figure 1. Two Rx-Scans showing the PCI and the suspect of free intraperitoneal 
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P 4
Pain management and outcomes after elective and emergent laparoscopic cholecystectomy
F. Grass, M. Cachemaill, C. Blanc, N. Halkic, N. Demartines, M. Hübner (Lausanne)

Objective: Immediate laparoscopic cholecystectomy has become the standard for the treatment of 
acute cholecystitis. The aim of the present study was to compare functional outcome and patient sat-
isfaction after elective and emergent cholecystectomy.
Methods: Between January 2014 and April 2015, data concerning pain and nausea management of 
consecutive laparoscopic cholecystectomies were prospectively assessed in a dedicated database. 
Demographic and surgical details and peri- and postoperative pain and nausea management were 
compared between patients undergoing elective and emergent cholecystectomy, respectively applying 
a case-control matched analysis by propensity score calculation. Visual analogue scales (VAS) were 
used to measure pain,nausea, and satisfaction from recovery room until 96 hours postoperatively.
Results: Two hundred and twelve patients with complete datasets for the purpose of this study were 
included, of which 168 (79%) elective cholecystectomies and 44 (21%) emergent procedures. Demo-
graphics (Age, gender, BMI and ASA-scores) were comparable between the two groups. Perioperative 
pain management (amounts of opioids and fentanyl) did not differ between the two groups. In the 
emergency setting, patients got no anxiolytic medication (13% vs 0%, p=0.009) and less postoperative 
nausea and vomiting (PONV) prophylaxis (97% vs 77%, p=<0.001). Perioperative pain management 
was similar in terms of opioid medications (median amount of fentanyl 450 [IQR 350-500] vs 450 
[375-550], p=0.456) and wound infiltration rates (24% vs 25%, p=0.799). Postoperative consump-
tion of paracetamol, metamizol and opiod medications were comparable between the two groups. 
VAS scores for pain were slightly higher in the elective setting (VAS at rest at 6h: 1.5±2.1 vs 0.8±1.4, 
p=0.017), whereas VAS scores for nausea were low for both groups (VAS at 6h: 0.7±0.3 vs 0.6±0.2, 
p=0.362). Patient satisfaction was equally high in both settings (VAS 8.5±1.1 vs 8.6±1.1, p=0.68).
Conclusion: A standardized pathway allows equally successful control of pain and nausea after elec-
tive and emergency cholecystectomy.

P 5
Management of a complex pancreaticoduodenal lesion following a suicidal attempt with a crossbow
Z. Abbassi, N. Benmohamed, S. P. Naiken, P. Morel, A. Platon, P.-A. Poletti, C. Toso (Genève)

Objective: Explanation of multidisciplinary managment of a complex pancreaticoduodenal lesion fol-
lowing a suicidal attempt with a crossbow.
Results: Traumatic pancreaticoduodenal lesions are rare, often involve a challenging management, 
and have high rates of morbidity and mortality. A 43-year old male patient committed a suicidal at-
tempt by shooting an arrow with a crossbow into his upper abdomen. He was stable on admission, 
and underwent an intravenous contrast-enhanced computer tomography examination, which showed 
hepatic, duodenal and pancreatic lesions. The patient underwent an emergency laparotomy, with the 
extraction of the arrow. A peripheral liver lesion was managed by hemostasis, and the anterior and 
posterior walls of the first part of the duodenum were closed with interrupted sutures. A per-operative 
endoscopic retrograde choledocho-pancreatography showed a complete disruption of the pancreatic 
duct, and no intra-ductal stent could be inserted to bridge both parts of the pancreas. The anterior and 
posterior surface openings of the pancreas were closed with non-resorbable interrupted sutures, and 
two drains were left locally. After a transitory pancreatic fistula, both drains could be removed, and the 
patient demonstrated a normal appearing pancreas on a control computer tomography five months 
after the trauma. Crossbow lesions are seen more and more often. They demonstrate low kinetic, and 
have arrows with sharp tip, and the resulting damage is more localized than with other penetrating 
weapons. Penetrating pancreaticoduodenal trauma often involves other organs, and its management 
is challenging. A complete pancreatic duct disruption can be managed by local drainage, endoscopic 
stenting, or, rarely, a Whipple’s procedure. 
Conclusion: Surgical exploration and drainage can allow an efficient management of pancreatic pen-
etrating lesions, even in the presence of a complete pancreatic duct disruption.

FIGURES 
 

FIGURE 1 

 

 

 

 

 

 

 

 

 

 

Image of the patient immediately after admission, showing the entry point of the 
arrow in the abdomen.

 

 

FIGURE 2A 

 

 

 

 

 

 

 

 

 

 

 

Axial CT image shows the arrow, tracking through the liver (1), the pancreas (2) 
and the duodenum, between the aorta (3) and the superior mesenteric vessels (4).
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FIGURE 2B 

 

 

 

 

 

 

 

 

 

 

 

3D volume rendering CT reformation shows the oblique trajectory of the arrow, 
between the aorta (1) and the superior mesenteric artery (2). The arrow passes 
through the lateral aspect of the 4th vertebral lumbar body (L4) and ends into the 
left pedicle of the 5th lumbar vertebra (L5).

 

 

 

 

FIGURE 3 

 

 

 

 

Magnetic resonance pancreatography (one month after trauma): leak of pancre-
atic fluid (1), arising from the cephalic part of the main pancreatic duct (2), consi-
stent with a ductal laceration.

P 6
Retroperitoneal soft tissue tumours (RSTT) with crural extension into the thigh: Challenging diagnosis 
and treatment
M. Matter, B. Romain, T. Zingg, S. Cherix, N. Demartines (Lausanne)

Objective: Retroperitoneal soft tissue tumours (RSTT) are difficult and rare entities. Challenges include 
unspecific clinical presentation, uncertain malignant and the need for large radical multivisceral en 
bloc surgery with complex reconstructions. Inguinal extension of RSTT is one challenge but we present 
4 rare cases of RSTT with crural extension into the thigh.
Methods: Retrospective study of 4 case report.
Conclusion: RSTTs need a preoperative histological diagnosis in order to plan surgery for achieving R0 
in case of malignancy. Even benign disease will mean large dissections and mesh reconstruction is the 
rule. Crural extension of RSTT is a further challenge because through compression it can mimic neu-
rological or vascular pathologies. In case of unexplained longstanding lower limb symptoms, work-up 
with an abdomino-pelvic CT-scan should be performed.

Age  
sex 
BMI 

Symptoms CT-scan Biopsy Surgery Definitive 
histology 
Size (cm.) 

Follow-up 

61 
F 
27 

Dysesthesia 
right femoral 
nerve 
Inguinal mass 

Psoas + 
crural 

Lipoma Right iliac 
fossa + crural 
Mesh 

Lipoma 
23 x 12 x 4 

Recovery 
neurological 
symptoms 

69 
M 
33 

Paresia righ 
thigh with 
muscular 
atrophy 

Psoas + 
crural 

Liposarcoma 
Grade I 

Right iliac 
fossa + crural + 
kidney 
Mesh 

Grade I 
Liposarcoma 
“Lipoma-like” 
27 x 18 x 10 
23 x 16 x 6 

Slow 
recovery 
Motor & 
sensitive 

42 
F 
30 

Thigh weakness 
Pain right iliac 
fossa 

Psoas + 
crural 

Hibernoma Laparotomy  
+ crural 
Mesh 

Hibernoma 
20 x 10 x 5 

Recovery 
weakness 

68 
M 
41 

Suspicion deep 
v. thrombosis  
Oedema ++ 

Psoas + 
Crural 
Compression 
femoral vein 

Lipoma Laparotomy 
+ crural 
Mesh 

Lipoma 
15 x 15 x 5 

Rapid 
decrease of 
oedema 

 

 
P 7
Atypical case of a painful presacral tumor
E. Inceleme-Kulakli1, F. Näf1, M. Choschzick2, G. Melcher1 (1Uster, 2Zürich)

Objective: We report a case of a painful presacral tumor. Due to CT-scan and MRI characteristics, a 
benign tumor was suspected. Finally, it revealed to be a retained surgical sponge from an operation 
performed more than 30 years ago.
Methods: A 59-year old woman was referred to our hospital with intermittent pain in the lesser pelvis 
for about three months. She had undergone laparotomy for cholecystectomy 24 years ago and adnex-
ectomy more than 30 years ago. Digital-rectal examination showed a painful presacral tumor. CT-scan 
and MRI indicated a presacral tumor, most comparable to a teratoma or a schwanoma. A colonos-
copy came up without pathological findings. A laparoscopic resection of the tumor was performed. 
Intraoperatively the tumor showed no clear capsule and could only be resected by fragments. The 
pathological report analysed textile fibres, diagnosing a textiloma. The patient showed an uneventful 
postoperative follow-up and was discharged on post-operative day 10.
Results: Most likely, the textile fibres originated from a sponge, which was retained during adnexec-
tomy 33 years ago. There are numerous reports of retained surgical items discovered years after the 
initial operation. This can result in multiple adverse effects, leading to reoperation. In literature, there are 
several reported cases of transmural migration of a sponge into the intestine, stomach and bladder. 
In our case, the sponge must have migrated to the deepest point of the retroperitoneum, which ap-
pears to be quite unusual, as no comparable case reports could be found. Literature identified several 
risk factors leading to retained surgical items. It has been shown that BMI, unexpected intraoperative 
events, occurrence of any safety variance and procedure duration are associated with an increased 
incidence of retained surgical items.
Conclusion: This case stresses the importance of the surgeon’s awareness to particular appearances 
of a retained surgical sponge from a surgical procedure performed even decades ago. Additionally, 
this case report puts into light the importance of a meticulous analysis of individual patient medical 
history.

P 8
Unusual presentation of obstructive colonic ileus in a patient with intestinal malrotation: A diagnostic 
challenge
P. Reynaud, C. Sénéchaud, N. Chapuis (St-Imier)

Objective: Intestinal malrotation is a congenital anatomical anomaly that results from an abnormal 
rotation of the midgut. Generally seen in pediatric patient, adulthood incidence is estimated to be be-
tween 0.0001% and 0.19%.
Methods: A 44 year old women was referred to our Emergency Service for a progressive diffuse mild 
abdominal pain and bloating. No nausea nor mictional disorders where reported, stool where rare 
but gas still passed. Physical exam showed a distended abdomen with a tender sub umbilical mass 
giving the appearance of a 6 month pregnant women. Her right iliac fossa showed a scar for an ap-
pendectomy during childhood. Laboratory investigations results were normal, pregnancy test negative. 
Radiological X-ray and CT scan was first interpreted as a colic distention with an important coprostasis. 
Initial diagnosis was a giant fecal impaction. Several rectal enemas where done but no evacuation was 
noted. Rectoscopy exam showed an empty rectum. A gastrografin enema showed a normal progres-
sion of the product but a 2nd CT scan showed the persistence of this same pelvic opacity. Abdominal 
cramping start appearing and pain became stronger. An explorative laparotomy was performed. A 
hugely dilated cecum of 20 cm of diameter full of stool was discovered. Anatomically, the small intes-
tine was entirely on the ride side, and the right colon was situated medially in the abdomen. Through 
colonic inspection, we discovered an obstructive intraluminal colonic lesion situated at the left angle 
of the proximal part of the descendent colon. A left hemicolectomy with primary anastomosis was 
performed. Pathology finding was an adenocarcinoma.
Results: Dilated cecum respectively at CT scan and in operation room during laparotomy.
X-ray showing colonic dilatation with an cecum and asending colon centerd on the midline. Illustration 
showing the type of intestinal malrotation of our patient site of adenocarcinoma, resection margins.
Conclusion: The type of malrotation encountered in this case is typically an adulthood non pathogenic 
form and usually remain undiagnosed. Even if adulthood presentation is rare, intestinal malrotation 
may present a diagnostic trap. An increased awareness of this entity and an understanding of its var-
ied presentation may help achieve faster diagnosis. 
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Fig.	1	and	fig.	2	:	Dilated	
cecum	respec0vely	at	CT	
scan	and	in	opera0on	
room	during	laparotomy.	

Fig.	3:	X-ray	showing	colonic	dilata0on	
with	an	cecum	and	asending	colon	
centerd	on	the	midline.	Fig.	4:	
Illustra0on	showing	the	type	of	
intes0nal	malrota0on	of	our	pa0ent	(*)	
site	of	adenocarcinoma,	(**)	resec0on	
margins.	

Figure 1 and figure 2. Dilated cecum respectively at CT scan and in operation room 
during laparotomy.

Fig.	1	and	fig.	2	:	Dilated	
cecum	respec0vely	at	CT	
scan	and	in	opera0on	
room	during	laparotomy.	

Fig.	3:	X-ray	showing	colonic	dilata0on	
with	an	cecum	and	asending	colon	
centerd	on	the	midline.	Fig.	4:	
Illustra0on	showing	the	type	of	
intes0nal	malrota0on	of	our	pa0ent	(*)	
site	of	adenocarcinoma,	(**)	resec0on	
margins.	

Figure 3. X-ray showing colonic dilatation with an cecum and asending colon cen-
terd on the midline. Fig. 4: Illustration showing the type of intestinal malrotation of 
our patient (*) site of adenocarcinoma, (**) resection margins.

P 9
Idiopathic segmental infarction of the greater omentum simulating acute appendicitis: Diagnostic 
challenge and efficient laparoscopic treatment. A case report
M. Dimitrief, F. Cherbanyk, H. L. Chan, A. Anaye, E. Pezzetta, O. Martinet (Montreux)

Objective: Idiopathic segmental infarction of the greater omentum (ISIGO) is a rare cause of acute 
abdomen. Patients, typically males in their fifties present with abdominal pain located in the right quad-
rants, mimicking acute cholecystitis or appendicitis. Before the widespread use of the CT the diagnosis 
was made intraoperatively. Nowadays a conservative treatment is proposed unless there is an atypical 
radiologic finding or if the patient is unstable.
Methods: 30 year old man presented in the emergency department after 6 days of abdominal pain 
in the right para ombilical region and right iliac fossa (RIF), chills and anorexia. The pain started after 
the ingestion of a heavy meal. He had normal blood pressure and heart rate and a temperature of 
37,2°C.He had signs of peritonism in the RIF and right flanc. Blood tests showed CRP 57mg/l and 
normal White Blood Cell count. The ultra sound showed free intraperitoneal liquid in the RIF without 
visible appendix. The CT scan confirmed the presence of intra abdominal fluid in the RIF and showed 
a slightly enlarged appendix of 9 mm. An image of cake-like mass located in the right para ombilical 
region was also seen, probably corresponding to an ISIGO. He was taken to the operating room for an 
exploratory laparoscopy because we were not able to exclude an acute appendicitis. Bloody ascites 
was found with a normal appendix and a typical segmental necrosis of the right part of the omentum. 
We realised a laparoscopic excision and appendectomy. He was discharged in post operative day 1. 
The pathological examination of the specimen confirmed the diagnosis. His recovery was uneventful.
Conclusion: The treatment of the ISIGO is usually conservative. Patients with deteriorating condition 
or with unclear imaging findings need a surgical exploration, ideally by laparoscopy. Bloody ascites 
and segmental necrosis of the omentum are typically found. Treatment consists in the removal of the 
infarcted segment. Laparoscopy offers substantial advantages compared to laparotomy, has a low 
morbidity and no mortality.

P 10
Hyperfunctioning thyroid nodules (toxic adenoma) – underestimated risk of malignancy?
S. Schmidt1, A. Goldmann Schoke2, H. Gelpke1, S. Breitenstein1 (1Winterthur, 2St.Gallen)

Objective: Traditionally the risk of malignancy in hyperfunctioning thyroid nodules is reported to be very 
low (1-3%). The current recommendation of the American Thyroid Association (2015) in patients with 
a thyroid nodule and a subnormal TSH is to perform a radionuclide thyroid scan and no cytological 
evaluation (fine needle aspiration, FNA) when the nodule is hyperfunctioning. Newer studies show a 
higher percentage of incidental cancer in these patients (4.7-18.3%).
Methods: A 72y female presented to the Emergency Room with palpitations, nervousness, tremor and 
unwanted weight loss for the last weeks. The ECG showed tachycardic atrial fibrillation. Additionally 
she suffered from a severe valvular heart disease (mitral valve prolapse syndrome) with need for fur-
ther, maybe operative treatment. The blood results showed a suppressed TSH (<0.01 mU/l, fT3 7.2 
pmol/l, f T4 23 pmol/l) and only slightly elevated TRAK 1.9 mU/l (<1.8 mU/l). The Tc-99m Pertechnetat 
thyroid scintigraphy revealed a hot nodule in the lower right lobe. The ultrasonography discovered a 

normal volume of the thyroid gland with a 13 mm nodule in the right lobe (not well-marginated hypo-
echoic and with microcalcifications (TIRADS IV B, risk of malignancy 10-80%)). In the left lobe three 
nodules of benign aspect (6 - 8 mm, all TIRADS II) were observed. 
Results: Because of the severe valvular and rhythmogenic heart disease the patient needed quick, 
definitive treatment of the hyperthyroidism. The interdisciplinary consent was to perform a right lobec-
tomy. Because of the patient’s request to remove all nodules we performed a total thyroidectomy. The 
postoperative course was uneventful. To our surprise, the histopathological findings showed a multifo-
cal papillary thyroid cancer pT3 (m) R0. For adequate cancer treatment an additive radioiodine abla-
tion with 3,2 GBq Jod-131 6 weeks after operation was performed.
Conclusion: Recent publications show a higher risk for malignancy in „hot“ nodules than described 
in common literature and guidelines. Retrospectively, a FNA would possibly have been diagnostic for 
cancer in our case. Therefore, we suggest a FNA or even a lobectomy in cases of sonographically 
suspicious “hot” nodules.

P 11
Magenbandentfernung und simultane Anlage eines Roux-en-Y Bypasses oder Magenschlauches bei 
78 Patienten
M. von Pichler1,2, S. Pranzetti3,1, J. Albrecht4 (1Burglengenfeld/DE, 2Thun, 3Landsberg am Lech/DE, 
4Giessen/DE)

Objective: Die Entfernung eines Magenbandes und simultane Anlage eines Roux-en-Y- Magenbypass-
es oder Magenschlauches ist ein komplexes operatives Verfahren und bedarf einer hohen Expertise 
des chirurgischen Teams.
Methods: Bei einem Gesamtkollektiv von 78 Patienten erfolgte als single-step revision von 07/2011 bis 
03/2015 bei 74 Patienten (w=63,m=12) eine Magenbandentfernung sowie die Anlage eines Roux-
en-Y- Bypasses. 4 Patienten (w=3, m=1) erhielten einen Magenschlauch. Der BMI lag zwischen 31 
und 62. Alle Patienten erhielten eine Rekonstruktion des Hiatus ösophagei im Sinne einer Hiatoplastik 
sowie eine radikale Entfernung aller narbigen Strukturen im Magen-Ösophagus- und Hiatusbereich. 
Prinzipiell erfolgte eine Fundektomie, um eine optimale Pouchgrösse nach Durchtrennung der gas-
tricae breves Gefässe zu erlangen. Diese mussten zur optimalen operativen Versorgung der Hiatus-
region durchtrennt werden. Die Rekonstruktion nach Roux-en-Y erfolgte standardisiert wie bei einem 
primären bariatrischen Verfahren antekolisch mittels 21-er Zirkular-Stapler. Die Fusspunktanastomose 
wurde 1,50 Meter nach der Gastrojejunostomie in linearer Technik angelegt. Die Operationsdauer lag 
zwischen 130 und 200 Minuten. Die unmittelbare postoperative Versorgung unterschied sich nicht 
von einem primären Verfahren mit direkter Extubation, Mobilisation und oraler Flüssigkeitsaufnahme 
am Op Tag.
Results: Der stationäre Aufenthalt lag zwischen 3 und 8 Tagen. Bei 5 Patienten enstand eine Stenose 
der Gastrojejunostomie, die gastroskopisch behoben werden konnte. Eine Anastomoseninsuffizienz 
trat nicht auf. Alle Patienten wurden in gutem AZ und oralisiert in die häusliche Pflege entlassen.
Conclusion: Das simultane operative Entfernen eines Magenbandes mit Anlage eines Roux-en-Y-Ma-
genbypasses oder Magenschlauches zeigte sich in unserem Kollektiv als sicheres Verfahren. Voraus-
setzung ist eine hohe chirurgische Expertise in der laparoskopischen Chirurgie.

P 12
Adult colo-colic intussusception: Indicative sign of lower bowel cancer?
C.-L. Kilbert-Hanauer, H. L. Chan, M. Dimitrief, F. Cherbanyk, D. Roulet, E. Pezzetta (Montreux)

Objective: Intestinal intussuception in the adult occurs rarely (up to 5% of all cases of intussusception 
and 1%-5% of all cases of bowel obstruction). It is often associated with a causal issue including 
malignancy, unlike the pathophysiological process in the child, which consist of dysperistaltism. This 
article reports a typical case operated in our surgical department, and demonstrates the use of correct 
clinical and oncological principles as applied to adult intestinal invagination.
Methods: A 75-year-old female patient, with no previous medical or surgical history, has been com-
plaining of acute intermittent right lower quadrant abdominal pain with nausea and vomiting, intestinal 
transit being still preserved. After 48h of clinical pejoration, she was admitted in our emergency depart-
ment. On physical examination, the patient was hemodynamically stable, with tenderness on the right 
lower quadrant but there was no guarding. Contrast-enhanced CT-scan was performed and showed a 
proximal colonic intussusception with the classic feature of “target and doughnut” sign on transverse 
view. There was no radiologic sign of perforation.
Results: A midline laparotomy was performed and confirmed a proximal colic invagination mass. 
Oncological en bloc resection right hemicolectomy was done, with end to end ileo-transverse anasto-
mosis. Pathological analysis showed a moderately differentiated colorectal adenocarcinoma without 
serosal perforation (pT3, N0 (0/34), G2-G3, M0, R0). No adjuvant therapy was needed and post-oper-
ative course was uneventful. Patient was discharged on day 9.
Conclusion: Intussusception in the adult is an unusual phenomenon in contrary of early childhood.Ab-
dominal CT scan is useful regarding differential diagnosis, characteristic aspect, considering potential 
non-surgical management. The paediatric treatment is usually responding to non-surgical reduction 
through administration of therapeutic enema, whereas in the adult, the presumption of an obstruc-
tive cause would rather choose a surgical approach.We present a fully iconographised typical pres-
entation of intestinal invagination in the adult which is an uncommon cause of occlusion and acute 
abdominal pain.En bloc resection of bowel is generally realized without reduction, given the high rate 
of underlying malignancy.
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P 13
A case of repeat pancreatectomy for pancreatic ductal adenocarcinoma recurrence in the remnant 
pancreas after 7 years
L. Frei, R. Stieger, S. Breitenstein, R. F. Stärkle (Winterthur)

Objective: Pancreatic cancer remains one of the most aggressive and lethal malignancies and a pan-
createctomy is the only potential cure for these patients. Unfortunately, only 30% of patients presenting 
with pancreatic cancer have resectable tumors, and the overall 5-year survival rate after resection is 
10–20%. There are three common patterns of recurrence after resection: hepatic metastasis, perito-
neal dissemination, and local recurrence in the remnant pancreas. Usually disease recurrence devel-
ops within 2 years after resection. We report the case of a patient with a recurrence in the remnant 
pancreas 7 years after initial resection.
Results: In 2008, a partial duodenopancreatectomy with portal vein resection was performed on a 
70-year-old female patient, due to a tumour in the uncinate process with infiltration of the portal vein. 
The histology showed a ductal adenocarcinoma (pT3, pN1 (1/31), G3, V1, R0). The postoperative 
course was uneventful and the patient received a full course of adjuvant chemotherapy with gemcit-
abine. The patient was free from complaints and had regular tumour surveillance. In August 2015 a 
PET scan showed a single suspicious lesion in the body of the remnant pancreas, 3 cm distal of the 
pancreatico-jejunostomy. After discussion at the MDT conference, the indication for re-resection was 
confirmed. A resection of the body of the pancreas and a pancreatico-jejunostomy was performed. A 
new pancreatico-jejunostomy with a roux-en-y loop was then carried out. The histology showed again 
a ductal adenocarcinoma (pT3, pN0 (0/6), G2, R0). Apart from an aspiration pneumonia, the recovery 
was uneventful with normal endocrine and exocrine function. Once again the patient will receive an 
adjuvant chemotherapy with gemcitabine.
Conclusion: In selected cases re-resection of the remnant pancreas due to ductal adenocarcinoma is 
feasible. In cases with such a late recurrence it is basically impossible to distinguish whether this is 
a true recurrence or a new cancer in the remnant pancreas. However, literature shows that patients, 
where a re-resection is possible, show a survival benefit compared to patients who receive chemo-
therapy only.

P 14
Preoperative albumin level is a predictive marker of recurrence after liver resection for alveolar echi-
nococcosis
G.-R. Joliat, E. Uldry, N. Demartines, N. Halkic (Lausanne)

Objective: Alveolar echinococcosis (AE) is a rare parasitic disease that invades the liver with tumor-like 
behavior. Surgery is the treatment of choice to be curative and to avoid dissemination of the infection. 
The aim of this study was to find a preoperative blood marker predictive of recurrence.
Methods: All consecutive patients operated in our department for liver AE from January 1992 to De-
cember 2015 were analyzed. Patient characteristics, intraoperative details, and postoperative out-
comes were retrospectively registered in a database for statistical analysis. Moreover, preoperative 
laboratory values at hospital admission of leukocytes, mean corpuscular volume (MCV), red blood 
cell distribution width (RDW), thrombocytes, C-reactive protein (CRP), and albumin were collected.
Results: The cohort included 68 patients (31 women, 37 men) with a median age of 61 years (IQR 
46-71). Postoperative complication rate was 34% (23/68) and mortality rate was 2% (1/68). Among 
these 68 patients, 8 patients (12%) presented a recurrence with a median follow-up time of 76 months 
(IQR 34-128). The median time to recurrence was 10 months (IQR 6-11). Median preoperative leuko-
cyte level, MCV, RDW, thrombocyte level, and CRP level were not different between recurrent and non-
recurrent cases. Median preoperative albumin level was 43 g/l (IQR 42-45) for non-recurrent cases 
and 36 g/l (IQR 33-42) for recurrent cases (p=0.002). The area under the ROC curve for preoperative 
albumin level to predict recurrence was 0.834 (95% CI: 0.637-1, p=0.002). The cut-off albumin level 
value was 38.5 g/l to have a sensitivity of 89% and a specificity of 75%.
Conclusion: Recurrence after liver resection for AE appeared in 12% (8/68 patients) with a median 
time to recurrence of 10 months. Low preoperative albumin level was predictive of AE recurrence in 
the present cohort. Albumin level may be a useful and easy preoperative biomarker that could help 
guiding the follow-up.

P 15
Surprising haemorrhoidectomy: Case report
X. Delgadillo-Pfenninger1, P. Wuthrich2, V. Ott3 (1La Chaux-de-Fonds, 2Genolier, 3Neuchâtel)

Objective: Schistosoma Mansoni (SM) is a fairly common disease in Subtropical Africa and in the 
Middle East. However it is unknown in Europe and it has not been reported for haemorrhoid cases. 
Nevertheless, it is secondary to the actual migration phenomena but therefore possibly can be intensi-
fied by the lack of hygiene facilities during refugee migration.
Methods: We report the case of a 45 year old Eritrean woman, refugee in Switzerland after 2 years, 
with a 5 year history of anal bleeding and pruritus. Abdominal examination was irrelevant. Stage IV 
haemorrhoidal disease was diagnosed by coloscopy and Milligan-Morgan’s haemorrhoidectomy was 
performed. Post-operative follow-up was uneventful. Pathology reported SM parasites phagocyted by 
giant cells within 3 haemorrhoidal cushions and no signs of malignacy. Screening of SM parasites was 
positive in faeces examination and a treatment of Prazyquantel 600 mg/day/dose was administrated.
Results: SM parasite, a digenetic blood-dwelling fluke of the flatworm variety, possessing a definitive 
mammalian host and an intermediate snail host. SM adult worms are found in pairs in the mesenteric 
vessels, where they lay their eggs. Ovaries penetrate the intestinal wall in which they shed, following 
their host in faeces. Upon contact with fresh water, the eggs hatch and release miracidia which then 
after infects the appropriate snail host, multiplying asexually into cercarial larvae. After the penetration 
of human skin, the cercarial larvae transforms into a SM and undergoes its development in the portal 
vein. Mature female and male worms mate and inhabit the mesenteric venules. Female worms release 

eggs, which pass through the intestinal wall to reach faeces and then renew the cycle.
Conclusion: As we know, SM is retained in the recto-anal mucosa/sub-mucosa inciting a severe inflam-
matory reaction with infiltration and granuloma formation (ulcers, abscess, polypes, cancer) within the 
severe haemorrhoidal disease. Diagnosis usually is a matter of an incidental finding.

P 16
The influence of ABO blood type on survival after esophagectomy for esophageal cancer
P. Allemann, P. Fournier, S. Mantziari, M. Winiker, N. Demartines, M. Schäfer (Lausanne)

Objective: ABO blood type is known to impact on incidence and prognosis of different malignancies, 
especially for pancreas and lung cancer. The role of ABO blood type on esophageal cancer is not well 
elucidated and almost all studies were confined to eastern populations, with almost no adenocarci-
noma. This situation is therefore far away from the condition that prevails in western countries. The 
aim of this study was to evaluate the influence of ABO blood type on survival after esophagectomy for 
cancer in a western population.
Methods: From January 2005 to December 2015, 206 patients underwent oncological esophagec-
tomy in a tertiary referral center. A retrospective analysis was performed focusing on clinical, patho-
logical and survival data. The primary outcome was overall survival, and secondary outcomes were 
disease-free survival, histological type, grading and UICC stage repartition. Patients deceased within 
30 days after surgery were excluded. Finally, 197 patients (151 male, 46 female, median age 63 years 
old) with 49% adenocarcinomas, 49% squamous cell carcinomas and 2% of other malignancy were 
included. Standard statistical tests were used, a p value <0.05 was considered statistically significant.
Results: The four groups (A, AB, B and O) had similar characteristics regarding age, BMI, rate of neo-
adjuvant treatment, alcohol consumption and smoking habits. AB blood type had more adenocarci-
nomas than the other types (60% vs 53%, 50%, 49%, p=0.03). B blood type had an increased rate of 
positive lymph nodes (50% vs 40%, 30%, 42%, p=0.015) and presented more UICC stages II/III (75% 
vs 57%, 50%, 50%, p=0.01). Blood type A had a prolonged mean overall survival time (33 months, 
vs 23, 24, 25, p=0.004). This difference was only observed for the squamous cell carcinoma, but not 
for adenocarcinoma. However, there was no significant relationship between ABO blood type and the 
5-years overall survival and the 5-years disease free survival on the multivariate analysis.
Conclusion: ABO blood type may play a role on survival after esophagectomy for squamous cell carci-
noma of the esophagus. Larger population-based survey is needed to confirm this preliminary clinical 
observation. Despite epidemiological data indicate strong correlations between ABO blood types and 
cancer, the underlying pathophysiological mechanisms are completely unknown.

P 17
Sinusectomy for primary pilonidal sinus – a single center ten years’ experience
A. Dupuis1, D. Teterycz1,2, J. Robert-Yap1, G. Zufferey1, K. Skala1, M. El Ketbi1, N. Al Naimi1, B. Roche1,  
F. Ris1 (1Genève, 2Sion)

Objective: Sinusectomy is a technique first described by Lord-Millar then modified by Marti for the treat-
ment of pilonidal disease. This study describes our ten years experiences with long-term outcome over 
292 patients. Demonstrate that sinusectomy is an efficient procedure even performed under local an-
esthesia for pilonidal sinus management.
Methods: Retrospective study for all primary pilonidal sinus treated between 01/07/2005 to 
30/06/2015. We compared the outcomes of our patients to the results of other centers described in 
the literature. The outcomes were time off work, healing time, complication’s and recurrence’s rate. We 
also observed the type of anesthesia used and the length of hospitalization.
Results: Sinusectomy was realized in 94.5% under local anesthesia. 99.3% of patients were ambula-
tory. With a median follow-up of 34 month [range 1-124 month], we observed a recurrence rate of 
7.19%. The time off work is 12 days. Healing time is 26 days. Complication’s rate is 5.14% and included 
bleeding in 2.40% and infection 2.74%.
Conclusion: Sinusectomy is a simple and efficient procedure that can be realized under local anesthe-
sia in an ambulatory setting. Among our ten years’ experience, sinusectomy is an ideal procedure for 
primary pilonidal sinus disease with a short recovery time, a low recurrence rate and complication rate.

P 18
Sinusectomy is equally efficient for recurrent pilonidal disease than for primary
A. Dupuis1, D. Teterycz1,2, A. Balaphas1, J. Robert-Yap1, G. Zufferey1, K. Skala1, M. El Ketbi1, N. Al Naimi1, 
B. Roche1, F. Ris1 (1Genève, 2Sion)

Objective: Sinusectomy is an established method for primary pilonidal disease. Usually in case of 
reccurence a wide excision with or without a flap is performed. This study aims to demonstrate that 
sinusectomy is also can be used efficiently for recurrent pilonidal sinus.
Methods: Retrospective study between 01/07/2005 to 30/06/2015. We compared the outcomes of 
primary (group 1) versus recurrent pilonidal sinus (group 2). Group 1 is composed of 292 patients 
and group 2 of 74 patients. The outcomes were time off work, healing time, complications and recur-
rence rate.
Results: With a median follow-up of 34 month [range 1-124months], we observed a total recurrence 
rate of 8.2%. In the group of primary disease, the recurrence rate is 7.19% comparing to 12.16% of 
the group of recurrent disease (p=0.164=NS). The time off work is 12 days in G1 and 11.5 days in G2 
(p=0.673=NS). Healing time is 26 days in G1 and 25 days in G2 (p=0.839=NS). Complication’s rate is 
5.14% in G1 and 4.05% in G2 (p=0.622=NS). Sinusectomy is realized under local anesthesia in 94.5% 
in G1 and 89.2% in G2 (p=0.0976=NS). Patients were treated in an outpatient setting in 99.3% in G1 
and 94.6% in G2 (p=0.643=NS).
Conclusion: Sinusectomy is a good procedure for recurrent pilonidal sinus disease with short recov-
ery time, low recurrence’s and complication’s rate. Using this technique for recurrent disease doesn’t 
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increase significantly the outcomes like time off work, healing time, complication’s rate and even recur-
rence’s rate.

P 19
Mesenteric defect closure by staples in laparoscopic Roux-en-Y gastric bypass does not entirely pre-
vent internal herniation
R. Joos, M. Odermatt, P. Villiger (Chur)

Objective: Although internal herniation after gastric bypass has only a reported incidence of less than 
1%, it is the most common reason for postoperative ileus necessitating revision surgery. Therefore, 
closure of mesenteric defects is commonly recommended where stapling devices seem to be a time-
saving alternative to suturing. We report on our experiences using a stapling device and analyse the 
failures to prevent herniation.
Methods: We retrospectively analysed 107 laparoscopic gastric Roux-en Y bypasses from 2013 to 
2015 where mesenteric defects were routinely closed using a stapling device (Multifire Endo Hernia 
Stapler® or ENDOPATH® multifeed stapler). All patients were under regular follow-up. Cases with inter-
nal herniation needing revision were identified and their videos reviewed in order to identify causative 
factors.
Results: Two cases (1.8%) out of 107 with an initial body mass index of 45.8 and 47 presented with 
an internal herniation needing laparoscopic revision surgery . The symptomatic herniation occurred 
27 and 9 months after primary surgery, and weight loss was 61kg and 54kg, respectively. Both cases 
showed an internal herniation through a defect at the site of the jejunal-jejunostomy. Video review iden-
tified in both cases an incomplete closure of the mesenteric defect within 2 cm of the mesenteric small 
bowel, obviously with the intention to avoid compromise of intestinal perfusion. Both patients had an 
uneventful post-operative course.
Conclusion: To prevent internal herniation, closure of the mesenteric defect has to be complete. As 
staples may indeed compromise intestinal perfusion when applied close to the small bowel, we rec-
ommend closing the residual defect after stapling by suturing using a non-absorbable thread which by 
now has become our standard practice.

P 20
Perioperative adverse events by Irreversible electroporation for HPB cancer: Is that a sign for caution?
P. Kambakamba, J. M. Bonvini, L. Castrezana, M. Glenck, H. Petrowsky, P.-A. Clavien, M. L. De Oliveira 
(Zürich)

Objective: Irreversible Electroporation (IRE) is a non-thermal ablation technique that is increasingly 
used in the treatment of perivascular unresectable hepato- pancreatico biliary (HPB) malignancies. 
While this technique can lead to cardiac arrhythmia, data on intraoperative events remain scarce. 
Therefore, we aimed to analyze the intraoperative adverse events during IRE and patient recovery.
Methods: Each patient undergoing IRE for HPB tumors from 2012-2015 were evaluated regarding type 
and severity of intraoperative adverse events.
Results: Thirty patients were treated by IRE under general anesthesia and routinely defibrillator pads. 
Twenty-seven patients (90%) were approached by laparotomy while 3 (10%) were treated percutane-
ously. Intraoperative adverse events occurred in 17 patients (63%). Hypertension (n=11), atrial fibrilla-
tion (n=3), sinus tachycardia (n=1) were the most common. Management strategy included repeated 
interruption of IRE during cardiac arrhythmia and anti-hypertensive medication. There was no need 
of defibrillator usage and all patients recovered without sequel. Multivariable analysis revealed age 
(p=0.025), diabetes (p=0.03) and needle placement in the vicinity of the celiac trunk (p=0.04) as risk 
factors for intraoperative complications.
Conclusion: Intraoperative cardiac adverse events are common during IRE. The recognition and man-
agement of those risks allows patient safety and recovery during the IRE ablation procedure.

P 21
Acute abdomen – a rare case of ruptured hepatocellular carcinoma
S. Gloor1,2, E. Angst1, S. Breitenstein2, F. H. Hetzer3 (1Schaffhausen, 2Winterthur, 3Uznach)

Objective: The hepatocellular carcinoma (HCC) is worldwide the fifth most common cancer in men 
and the ninth most common in women. It is expected that the incidence of HCC will increase in the 
next few years due to the increased incidence of liver cirrhosis in chronic hepatitis C, alcoholic and 
non-alcoholic liver disease. Tumor ruptures followed by intraperitoneal hemorrhage is one of the life-
threatening complications. In patients diagnosed with HCC, ruptures occur in 3 - 15% of patients, with 
a high in-hospital mortality rate of 25-75%. In particular in patients without a history of liver cirrhosis or 
HCC, diagnosing ruptured tumors may be difficult. In order to ensure the best treatment option, a rapid 
and accurate diagnosis is essential.
Results: A 79-year-old man presented to the emergency department and complained of sudden 
abdominal pain in the upper quadrants. In the patient’s history there was diabetes mellitus type II, 
cholelithiasis and an axial hiatal hernia. The x-ray of the abdomen excluded any free intraperitoneal air. 
Because of persistent morphin-dependent pain management, we performed a CT-scan. It showed a 
tumor in segment IVb of the liver. The tumor was actively bleeding into the peritoneal and mesenteric 
space. Within a four hour period, hemoglobin decreased from 11.4 g/dl to 9.1 g/dl. The patient was car-
diopulmonary stable at all times. We decided to perform a transarterial embolization (TAE) to achieve 
hemostasis. After recovery further radiological diagnostic was performed. Magnetic resonance im-
aging showed a 8.5x7.2x7.5 cm tumor in segment IVb and multiple smaller lesions. Subsequently 
an advanced-stage HCC was diagnosed. The patient was sent to an ambulant therapy with selective 
internal radiation therapy (SIRT).
Conclusion: Spontaneous ruptures of HCC are rare. Nevertheless they may lead to difficult decisions 
in an emergency situation. The acute therapies include conservative treatment, transarterial emboliza-

tion and surgery, whereas definitive treatment of HCC can solely be achieved by liver resection. The de-
cision making depends on prognostic patient factors, such as hepatic viral infection status, Child-Pugh 
grade, liver cirrhosis and number of tumors. In this case, TAE was chosen as a bridging therapy prior to 
further diagnostics and therapies, to lower the perioperative morbidity and mortality.

P 22
Caecal diverticulitis: An evidence-based review of the diagnostic and surgical approach in 2016
M. Viviano, S. Naiken, L. Bettini, C. R. Scarpa, M. Neves, D. Vettorel, M. Erne, A. Paroz (Yverdon-les-Bains)

Objective: Caecal diverticulitis is an uncommon diagnosis of abdominal pain in the Western society 
and is frequent among Asian populations. As a consequence of increasing migrations and globaliza-
tion, it is encountered more frequently in the acute hospital setting in Western countries. As caecal 
diverticulitis is clinically, biologically and radiologically similar to acute appendicitis, its diagnosis is 
often made intra-operatively. Although in recent years several publications have covered this topic, 
the question of what is the best diagnostic pathway and management for this entity still remain unan-
swered. Our goal is to bring the reader up to date with this increasingly common diagnosis of abdomi-
nal pain in the right lower quadrant and thus diminish the rate of unnecessary surgical intervention for 
non-complicated cases.
Methods: We did a broad PubMed search using the key terms: “caecal diverticulitis” and “cecal di-
verticulitis”. We found case reports, retrospective analysis, and letters to the authors, with the oldest 
dating back to 1928.
Results: Through a systematic review of the literature available on PubMed, we have selected 335 
cases of caecal diverticulitis that have been described by authors worldwide. Our statistical analysis 
revealed a series of clinical, biological and radiological characteristics that are meant to help surgeons 
differentiate this condition from other diagnosis of right lower quadrant abdominal pain in the acute 
setting.
Conclusion: Computered tomography scan is the gold standard to diagnose caecal diverticulitis. New 
technologies such as interventional radiology and laparoscopic surgery have led to a change in the 
management of patients with complicated ceacal diverticulitis. With the array of radiological investi-
gations available and with awareness of this pathology, it is important for surgeons to apply current 
knowledge to this differential diagnosis of right lower quadrant in order to diminish the rate of unneces-
sary surgical interventions in some specific patients.

Symptoms and signs Number of patients Percentage
Abdominal tenderness
alone

77 23% 

Abdominal tenderness +
guarding

70 21%

Diarrhea 6 2% 
Nausea/Vomiting 47 14%
Fever 63 61% 
Palpable mass 7 12%
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P 23
Critical assessment of combined resection of large polyps of the colon: Lesson from a complicated 
case
S. Passoni, A. Guerra (Bellinzona)

Objective: Because of their difficult location or size, some colorectal polyps are impossible to remove 
with endoscopy and need surgery. Combined laparoscopic–endoscopic resection (CLER) is a safe 
alternative. We present a complicated case of CLER of a large polyp.
Methods: 26-year-old female patient with polyp of size 33 mm of the transverse colon with broad base 
and areas of high-grade dysplasia inaccessible at endoscopic resection. CLER was decided and after 
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endoscopic localisation we did a colotomy with radical excision of polyp and closure of colon defect 
with laparoscopic suture. Postoperative was characterised by abdominal pain, nausea and persistent 
inflammatory syndrome. At day 6 the presence of fever motivate a CT that showed a certain amount of 
intra-peritoneal liquid. We did a laparoscopy that showed purulent liquid, a small anastomotic leak and 
a remote collection, so we performed a segmental colectomy with left laparotomy. In postoperative 
we observed a persistent inflammatory syndrome. A CT showed a wound’s collection and 2 perito-
neal collections of few cm. A Broad-spectrum antibiotic was introduced and the wound’s collection 
drained at patient’s bed. Evolution was favourable and patient was discharged on day 15 in good 
health conditions.
Results: What happened in our case suggests that to decide the operative technique to be used, the 
location of polyp into the colon, its orientation to the mesentery and its size should be considered. For 
a polyp near the mesentery the treatment of choice is segmental resection while, for large polyps, the 
laparoscopic suture of wall defect is difficult with risk of stenosis and fistula. Intraperitoneal contamina-
tion is an always possible complication that can lead to abscess formation.
Conclusion: For large polyps and polyps located in front of mesentery, whose is planned a CLER, it 
would be wise to avoid a completely intraperitoneal excision and suture and proceed with an extra-
abdominal resection. Studies are needed in order to better define the operative mode depending on 
the specific situation.

P 24
Laparoscopic treatment of infected urachal cyst and diverticulum in young adult
S. Passoni, M. Marengo, A. Guerra (Bellinzona)

Objective: Urachus is a fibrous remnant derived from involution of allantois, that connects the bladder 
dome to the umbilicus. Urachal remnant is a rare anomaly in adulthood, with an heterogeneous spec-
tre of presentation. We present the case of an infected urachal cyst.
Methods: A 16-years-old man presented to Emergency with low-abdominal pain without any other sign 
of general infection. Physical examination revealed an umbilical erythema with associated tenderness 
area. Laboratory tests were normal. Ultrasound scan revealed an urachal cyst near the umbilicus and 
a second cyst near the bladder dome. We decided a staged treatment with antibiotics administration 
followed by surgical excision of urachus in laparoscopy. We found that second cyst was really an ura-
chal diverticulum and so the bladder dome was resected. Patient was discharged on day 10 without 
complications. Pathology revealed a chronic inflammation tissue without signs of malignancy.
Results: Urachus is a fibrous remnant of allantois that progressively obliterates after birth, forming 
the median umbilical ligament. Incomplete regression of urachal lumen results in several anomalies: 
-urachal sinus, patent at the umbilicus
-patent urachus, communicating the bladder with umbilicus; 
-urachal diverticulum, patent into the bladder; 
-urachal cyst, urachus patent between 2 end points without communication with bladder and um-
bilicus.
When discovered these anomalies require treatment because an increased risk of infection and 
neoplastic differentiation. Urachal cyst is the commonest type of anomaly and infection is the usual 
mode of presentation. Patients present commonly abdominal pain, umbilical discharge, erythema and 
a mass within the umbilicus. Ultrasound scan can make diagnosis in 77% of patients, in the others 
cases CT scan or MRI is essential for confirming diagnosis. Surgical intervention with complete ex-
cision of urachus is the treatment of choice. If signs of infection a staged approach with antibiotics 
administration followed by surgery is recommended.
Conclusion: Urachal anomalies in adulthood are rare, with a nonspecific presentation. Their identifi-
cation is important because the increased risk of infection and neoplastic differentiation. In case of 
infection surgical excision after antibiotics administration is the treatment of choice. Laparoscopic ap-
proach is safe and with rapid patient convalescence.

P 25
Bowel occlusion due to diaphragmatic hernia after pericardial subxiphoid drain in cardiac surgery: 
A case report
F. Mongelli, M. Di Giuseppe, M. Marengo, A. Guerra (Bellinzona)

Objective: Diaphragmatic lesions during cardiac surgery usually correlates with major or complicated 
procedures, otherwise they are a very rare occurrence. The aim of this study is to present a case report.
Methods: We present the second case report of such complication described in literature. An 88-year-
old male who underwent 22 years before a quadruple aortocoronary bypass with two subxiphoid 
pericardial drains, presented at our institution with severe intestinal distension, abdominal pain and 
multiple vomiting episodes. The CT scan showed a 88x57 mm diaphragm defect with herniated large 
bowel causing acute intestinal occlusion. The unusual conformation and position of the diaphragmatic 
hernia strongly suggested a late complication of the subxiphoid pericardial drains. Despite the poor 
general condition, an operative laparoscopy was considered mandatory. The surgical procedure was 
complicated by large bowel injuring during the reduction of the hernia, such lesions were then repaired. 
The diaphragmatic defect was then closed with a direct suture and the patient was admitted in in-
tensive care unit. Thereafter no complication by the surgical point of view occurred, while the patient 
deceased in fourth post-operative day due to pulmonary complications.
Results: It is widely described in literature that the emergency treatment of diaphragmatic hernias has 
higher morbidity and mortality as compared to elective treatment. Thus it is strongly suggested to treat 
those patients before acute symptoms occur. In our experience the emercency treatment lead to an 
unfavorable outcome, supporting the importance of what is already described in literature.
Conclusion: Even if diaphragmatic hernia after subxiphoid pericardial drains is a very rare complica-
tion, the elective treatment should be always performed when possible, due to the high morbidity and 
mortality rate of the emergency surgery.

 

P 26
Where is the stent? – a rare complication of esophageal stenting
G. Bernasconi, M. Bernasconi, F. Ravetta, M. Arigoni, M. Giuliani (Locarno)

Objective: This abstract shows the case of an esophageal stent malposition occurred in our depart-
ment with position of the stent in the retroperitoneal space of the right iliac fossa.
Methods: A 64-year-old man under treatment with palliative chemotherapy for an occlusive carcinoma 
of the middle portion of the esophagus presented with worsening dysphagia He was therefore planned 
for positioning of an esophageal stent and subsequently palliative radiotherapy. This procedure was 
performed by our gastroenterologist under endoscopic control alone. During the procedure the gas-
troenterologist lost sight of the stent and decided to perform an abdominal CT scan which showed 
the stent in the retroperitoneum in the right iliac fossa anterior and medial to the external iliac vessels. 
Furthermore there were signs of pneumomedistinum.
Results: To prevent a mediastinitis the patient was initially treated with broad spectrum antibiotic thera-
py in combination with a nasogastric tube, parenteral nutrition and somatostatin. Under this treatment 
the patient never showed any clinical signs of mediastinitis, he only complained about some light pain 
in the right groin. Four days later we performed the laparoscopic removal of the stent without intraop-
erative complications. After a contrast radiographic study of the esophagus showing no leakage we 
suggested to the patient the positioning of a new stent which he refused. We therefore performed the 
positioning of a percutaneous endoscopic gastrostomy (PEG) for enteral nutrition.
Conclusion: Esophageal stents can be deployed under fluoroscopic guidance, endoscopic guidance 
or a combination of the two techniques. The possible acute complications are pain, bleeding, malposi-
tion and perforation. Approximately 0.5-2% of patients who undergo these procedure die as a direct 
result of placement of an expandable metal stent. Delayed complications are much more common 
and include stent migration, tracheoesophageal or bronchoesophageal fistula formation, recurrent 
dysphagia, as well as tumor ingrowth and overgrowth. In a survey by Ramirez et al. including 212 
endoscopist with placement of 434 SEMS the overall rate of misplacement was 0,3%. Early diagnosis 
of esophageal perforation has a good prognosis with conservative management. A delay in diagnosis 
greater than 24 hours needs often to be managed surgically and shows high mortality rates around 
25-50%.

P 27
Visible Patient: More than a tool when undergoing surgical planning in complex abdominal surgeries
P. Bucher, J. Sierra, J. M. Wenger, S. Ostermann, E. Gerstel (Genève)

Objective: Surgical planning remain a the major point in complex oncologic abdominal surgeries es-
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pecially when multiple specialities have to operate together. While multiple imaging technics (US, CT, 
MRI, PET-CT, ENDO-US) are available for it, combining all these informations in a final 3D interactive 
map may represent a major strategic advantage. We thus tested Visible Patient, which basically en-
able to «build» a 3D interactive reconstruction on the patient based on CT scan in relation with others 
available images (Endo-US, PET-Scan) by blinded technician and medical reviewer, in complex cases 
of oncologic abdominal surgeries.
Methods: Visible Patient reconstruction were producted for 5 patients with advanced pancreatic carci-
noma. Reconstruction were used for surgerical planning and per-operativelly on a smartphone screen 
to assist the team. Per-operative and histo-pathologic results were reviewed according to different im-
aging technics and Visible Patient conclusion to evaluate sensitivity and specificity of this innovative 
imaging approach.
Results: Visible Patient was coted very usefull by all surgeons for their surgical planning and allowed 
a better comprehension between the different actors. Sensitivity and specificity for vascular invasion 
(arterial or portal) was 100% and proved to be more sensitive or specific than other imaging mo-
dality used in these cases. Portal reconstruction was needed in 5 cases and arterial reconstruction 
in 2 cases which were predicted in all cases before surgery according to Visible Patient evaluation. 
Moreover, using Visible Patient reconstruction revealed to be extremelly usefull for patient explanation 
before surgery.
Conclusion: Visible Patient reconstruction is more than a tool for surgeons planning especially in com-
plex abdominal oncologic cases and to allow patients to understand their surgery. Moreover, at least 
in this series, it proved to be highly sensitive and specific in terms of vascular invasion determination 
pre-operativelly.

P 28
Improved survival after retrieval of 12 or more regional lymph nodes in appendiceal cancer
I. Fleischmann1, R. Warschkow1,2, U. Beutner1, L. Marti1, B. Schmied1, T. Steffen1 (1St.Gallen, 2Heidel-
berg/DE)

Objective: To evaluate the role of regional lymph node (RLN) retrieval on stage migration, overall (OS), 
and cancer-specific survival (CSS) in appendiceal cancer.
Methods: Between 2004 and 2012, 1046 patients with primary stage I-III carcinoma of the appendix 
were identified in the Surveillance, Epidemiology and End Results database. The impact of the number 
of RLN removed on overall and cancer specific survival was assessed using joinpoint regression, Cox 
regression, and propensity score methods.
Results: The rate of node positive cancer increased with the number of retrieved RLN from 10.5% in 
patients one RLN removed to 30.6% in patients 10 RLN removed and did not significantly increase 
any further with more RLN removed. This leveling off at 10 RLN was confirmed by joinpoint regression 
analysis (P=0.023). Despite the finding that retrieval of 10 RLN should be sufficient for appendiceal 
cancer, for the survival analysis the somewhat higher cutoff of 12 RLN was applied, since this cutoff 
is recommended by the guidelines for colorectal cancer. Over the years there is a statistical trend to 
resect more than 12 RLN (P<0.001). Retrieval of 12 or more RLN was beneficial for OS (HR=0.60, 
95%CI: 0.44-0.81, P<0.001) and CSS (HR=0.67, 95%CI: 0.47-0.94, P=0.020) in multivariable analysis, 
and confirmed for OS (HR=0.58, 95%CI: 0.42−0.81, P=0.001) and CSS (HR=0.61, 95%CI: 0.43−0.86, 
P=0.005) in propensity score matched analysis compared to less than 12 RLN retrieved.
Conclusion: A better oncological outcome can be expected by removal of 12 or more RLN in patients 
with appendiceal cancer. This finding is similar to actual guidelines for RLN removal in colorectal cancer.

P 29
1-year outcomes and protocol compliance after implementation of fast-track surgery in non-selected 
colorectal patients
S. Ostermann, B. Konrad, C. Chaabane, P. Bucher, F. Ris, P. Morel (Genève)

Objective: Fast-Track (FT) Surgery is a multimodal, multidisciplinary approach that combines last 
evidence-based perioperative care strategies to reduce surgical stress, morbidity and improve patient 
satisfaction. Efficacy of FT was widely demonstrated in general population after colorectal surgery and 
recently in non-selected elderly (>=70y), patients through a randomized controlled trial (RCT). Post-
operative morbidity was reduced by nearly 50% resulting in shorter length of hospital stay (LOS), and 
better independence preservation. Moreover, seniors could achieve an excellent protocol compliance 
of 79%. Study aim, of this prospective cohort, was to assess FT surgery outcomes and compliance 
during 1st year of general implementation in university hospital routine setting.
Methods: A total of 185 consecutive unselected patients undergoing elective colorectal surgery were 
analyzed from 03.2014 to 03.2015 regarding morbidity, LOS and protocol compliance. Median age 
was 65 (23-97) years; median ASA score was 2. 47% were cancer and 83% were colon diseases. 
Laparoscopy was performed in 80% of cases (including 6% of conversion) and laparotomy (20%). 
Surgeries consisted of sigmoidectomy (78 cases), Low anterior resection (26), left colectomy (5), 
colo-proctectomy (2), right-sided colectomy (38), trans-anal resection (2), lateral colostomy (1), 
abdomino-perineal amputation (5) and Hartmann reversal (28)
Results: Overall 30-day morbidity was 33.5%. Total number of complications was 120, with 21 major 
complications according to Clavien-Dindo classification. No mortality was recorded. Median LOS was 
7 (2-35) days, 91% were discharged at home. Readmission rate was 8%. Regarding senior population 
only, morbidity was 43.3% (as compared to 34.7% in RCT) and LOS 7 (3-25) days. Overall compliance 
in general and senior population was 59%, with a median of 10/17 FT items followed.
Conclusion: While general implementation of FT protocol is associated with improved results, compli-
ance decrease over time in absence of specific FT care. If this is associated to deterioration of results 
with time has to be confirmed. Majority of FT elements abandoned over time during implementation 
in routine practice are those performed preoperatively and planned during preoperative evaluation’s 
consultation.

 

P 30
Combined portal and hepatic vein embolization before hepatectomy increases the size and the func-
tion of future liver remnant. A case report
F. Butti, T. Yamaguchi, M.-O. Sauvain, C. Gronnier, D. Roulin, N. Demartines, A. Denys, N. Halkic  
(Lausanne)

Objective: Portal vein embolization (PVE) is a validated method to induce growth of the future remnant 
liver (FLR) before major liver resections. In some cases, liver volume increase may be insufficent, and 
the role of additional hepatic vein embolization (HVE) remain to be clarifyed.
Methods: A 58-year-old male with low anterior resection for rectal cancer 3 year ago developed a 
stenosis of the upper common bile duct extending within the right hepatic duct, highly suggestive of 
Klatskin IIIa cholangiocarcinoma, despite unconclusive biopsies. The estimation of left liver and left 
lobe was 41.4% and 22.4% respectively. After discussion in multidisciplinary board, right hepatectomy 
was decided. During follow-up, the patient developed repeated cholangitis with dilatation of the main 
left hepatic duct, suggesting tumor extension. The surgical strategy was modified accordingly and an 
extended right hepatectomy planned. Due to the cinetic of tumor growth, and the risk of small for size 
liver, a combined right PVE and right HVE were performed in the hope of faster growth of FLR. The portal 
vein embolization was performed by 3 doses of Histoacryl® and the right hepatic vein embolization 
performed by Amplatzer™ plugs 3 weeks before surgery. Post- interventional course was uneventfull. 
To analyze the liver function, a liver scintigraphy with TC-99m was performed the day after PVE/HVE, 
showing a liver clearance of 4.6%.
Results: Already 2 weeks after embolization, CT imaging showed an important increase of the left liver 
volume from 41.4% to 49.1%, and the left lobe from 22.4 to 27%. A liver scintigraphy with TC-99m dis-
closed a nearly 50% increased of global hepatic clearance from 4.6% to 6.8%. The patient underwent 
extended right hepatectomy 3 weeks after embolization. The final diagnosis was moderately differenti-
ated cholangiocarcinoma (pT2a pNx Pn1 L1 V1 R0). Postoperative course was uneventful.
Conclusion: Combined use of PVE and HVE allows a rapid increase of the volume and function of FLV 
without major complications.

P 31
Stump appendicitis: A challenging diagnosis
S. D. Sgardello, C. Bianco, A. Abdelghany, R. Codecà, C. Coduri, G. E. Ghisletta (Lugano)

Objective: Stump appendicitis (SA) is defined as the interval repeated inflammation of any residual 
appendiceal tissue following primary appendectomy. Incomplete removal of appendix leaves a stump 
that can cause recurrent appendicitis. We report a case of SA treated with laparoscopic completion 
appendectomy.
Methods: A 39-year-old female was referred to our emergency department with a 4-day history of 
upper and right lower quadrant abdominal pain (RLQ), raised inflammatory markers, leucocytosis, 
signs of local peritonism in the RLQ and no history of fever, nausea, dyspepsia or urinary symptoms. 
A CT scan (CTS) was performed showing thickening of the caecum wall and a suspect perforated 
appendicular stump with abscess formation. 19 years prior, the patient had undergone an open ap-
pendectomy in India with an uneventful recovery. Details of the operative findings and histopathology 
were unavailable. A diagnostic laparoscopy found a perforated appendicular stump, 23mm in length, 
with abscess formation and local adhesions. The stump was closed using 2 PDS 2-0 endoloop. Histo-
pathology confirmed suppurative appendicitis with perforation. The patient was discharged on post-
operative day 6 with no complications.
Results: Heightened awareness in recognizing SA is fundamental to avoid serious complications. 
Anatomical factors leading to SA are a retrocecal, subserous or a duplicated appendix. SA occurs in 
open and laparoscopic appendectomy irrespective of how the appendeceal stump is closed. Neither 
inversion of the stump or simple ligation can prevent SA. Treatment is either open or laparoscopic 
completion appendectomy. An ileocolic resection may be necessary in case of significant inflamma-
tion around the ileocecal region. 
Conclusion: SA is a rare complication with an incidence of 1 in 50,000 cases. Its diagnosis can be 
challenging and should be considered in cases of RLQ pain with a history of appendectomy. Treat-
ment of choice is open or laparoscopic completion appendectomy. To minimize the risk of SA, the 
entire appendeceal structure must be removed. Therefore, when performing primary appendectomy, 
correct identification of the base of the appendix is mandatory and appendiceal stump length should 
be <= 3mm. 

	  
Figure	  1:	  CT	  scan	  showing	  thickening	  of	  the	  caecum	  wall	  and	  a	  suspect	  perforated	  
appendicular	  stump	  with	  abscess	  formation.	  
	  
	  
	  
	  
	  
	  

	  
Figure	  2:	  Diagnostic	  laparoscopy	  found	  a	  perforated	  appendicular	  stump,	  with	  abscess	  
formation	  and	  local	  adhesions	  
	  

CT scan showing thickening of the caecum wall and a suspect perforated appen-
dicular stump with abscess formation.
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Figure	  1:	  CT	  scan	  showing	  thickening	  of	  the	  caecum	  wall	  and	  a	  suspect	  perforated	  
appendicular	  stump	  with	  abscess	  formation.	  
	  
	  
	  
	  
	  
	  

	  
Figure	  2:	  Diagnostic	  laparoscopy	  found	  a	  perforated	  appendicular	  stump,	  with	  abscess	  
formation	  and	  local	  adhesions	  
	  

Diagnostic laparoscopy found a perforated appendicular stump, with abscess for-
mation and local adhesions.

	  
Figure	  3:	  Closure	  of	  the	  stump	  using	  2	  PDS	  2-‐0	  endoloop.	  

Closure of the stump using 2 PDS 2- 0 endoloop.

P 32
Metastasierter Inflammatorischer myofibroblastischer Tumor der Milz: Ein Fallbericht und Literatur-
übersicht über eine absolute Rarität
L. Koechlin1, A. Zettl2, M. von Flüe1, M. Bolli1 (1Basel, 2Allschwil)

Objective: Inflammatorische myofibroblastische Tumoren der Milz, in der Literatur auch als Inflamma-
torische Pseudotumoren (IPT) bezeichnet, sind eine Rarität und über ihren Ursprung und ihre Dignität 
ist nur wenig bekannt. Wir berichten über eine Patientin mit einem in die Leber metastasierten IPT der 
Milz und über die existierende Literatur dieser seltenen Entität.
Methods: Die 36-jährige Patientin klagte seit zwei Monaten über Schmerzen im linken Oberbauch. Eine 
Computertomographie zeigte Tumorherde in Milz und Leber, ergänzt wurde das Staging mittels PET. 
Sie wurde in der Folge splenektomiert und gleichzeitig an den Lebersegmenten VII und VIII atypisch 
reseziert. In der Pubmed wurde nach IPT und nach inflammatorischen myofibroblastischen Tumoren 
mit Milzbeteiligung recherchiert.
Results: Der postoperative Verlauf der Patientin gestaltete sich komplikationslos, die Resektion erfolgte 
R0. Histologisch zeigte sich das ungewöhnliche Bild einer multinodulären Infiltration der Milz durch 
eine atypische mesenchymale Neoplasie. Diese zeigt immunhistochemisch sowohl eine Expression 
histiozytärer Marker (CD4, CD68) als auch glattmuskulärer Marker (SMA, H-Caldesmon). Eine ALK1 
oder ROS1-Expression ist nicht nachweisbar. Aufgrund der Befunde ist von einem inflammatorisch 
myofibroblastischem Tumor auszugehen. Aus Qualitätsgründen wurde das Präparat zur Zweitmei-
nung entsandt. In der durchsuchten Literatur finden sich einzelne Fallberichte zur IPT der Milz, eine 
synchrone Metastasierung in die Leber ist jedoch nur in einem Fallbeispiel erwähnt. Von der WHO wird 
diese Entität als intermediär eingeteilt. Die Metastasierung liegt unter 5%. Das histologische Bild kann 
jenem der fibroblastischen Retikulumzelltumoren (FBRC) sehr nahe liegen.
Conclusion: Die synchrone Lebermetastasierung eines in der Milz entstandenen IPT ist eine absolute 
Rarität. Aufgrund der Seltenheit fehlt jegliche Erfahrung in der Behandlung solcher Tumoren. Bis auf die 
chirurgische Resektion sind keine weiteren Therapiekonzepte bekannt. Differentialdiagnostisch muss 
bei diesen Tumoren an FBRC gedacht werden. Die Abgrenzung zwischen beiden Tumortypen in der 
Milz ist unscharf und eine Überschneidung wird diskutiert.
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P 33
Successive assessment of surgical performance in laparoscopic cholecystectomy
M. Chevallay, J. Minoa, F. Ris, P. Morel (Genève)

Objective: Perform an operation without supervision is an important milestone in the training of a 
young surgeon. Trainers usually give this approval subjectively when the registrar reaches an adequate 
number of cases. We developed an assessment tool for the laparoscopic cholecystectomy (Laparo-
scopic Competency Assessment Tool, LCAT) to evaluate the technical performance during this proce-
dure. The aim of this study was to assess the relevance of the LCAT for successive cholecystectomies 
and estimate an overall score to evaluate the registrar’s learning curve and identify the fully trained 
registrar for this specific task.
Methods: From 2013 to 2015, we included all registrar surgeons who performed 3 consecutives chol-
ecystectomies. At the end of the operation, the assessors filled the LCAT that evaluates 4 tasks (ex-
posure, Calot’s triangle dissection, cholangiography and resection of the gallbladder). Each of these 
tasks was divided in 4 sub-domains (use of instruments, tissue handling, errors and quality of the end 
product) and all the resulting 16 sub-domains were given a grade from 1 (dangerous technique) to 4 
(expert). We collected the different scores prospectively and conducted a retrospective analysis. The 
registrars were divided into a junior or senior group according to their surgical experience.
Results: We identified 54 cases performed by 18 trainees including 7 juniors. 10 trainers supervised all 
cases. The overall score was higher in the senior group than in the junior group (3,53 vs 2,7, p<0.01). 
The operation length was longer in the junior group (20 min, 95% confidence interval 5-41 min, 
p<0.05). An increase of the overall score was observed between the first and third operation (mean 
0,56 95% CI 0,3-0,8) with no difference in the two groups. A decrease in overall score between the first 
and second procedure showed a lesser chance to be autonomous (p=0,041).
The overall score to be considered independent was 3.2. (Receiver operating characteristic with area 
under curve 0,84).
Conclusion: The improvement of the overall score using the LCAT after three successive cases can be 
compared with the learning curve. This assessment is reproducible during successive interventions 
and could help to estimate when the plateau of the learning curve is reached. A cut-off score can be 
set to designate the registrar still requiring supervision from those progressing to independent practice.

P 34
Contemporary surgical phase III clinical trials investigating colorectal carcinoma – analysis of 
Clinical Trials.gov database
S. Erdem, N. Cihoric, A. Tsikkinis, I. Zlobec, L. Brügger, D. Candinas, B. Schnüriger (Bern)

Objective: We opted to provide a descriptive analysis of registered prospective surgical phase III stud-
ies in colorectal cancer at ClinicalTrials.gov.
Methods: To evaluate specific phase III trials for colorectal cancer, the database of ClincalTrials.gov 
was searched. The studies were selected by using terms which describe colorectal cancer. Trials reg-
istered at 4/2015 were searched.
Results: The primary search resulted in 3,369 studies. Of those, 416 (12%) were phase III trials. After 
manual search, 255 (8%) revealed trials that specifically assess different treatment options for colo-
rectal cancer. Of those, 46 (18%) studies investigated colonic cancer, 43 (17%) rectal cancer, and 
166 (65%) included both entities. A total of 28 trials were specific for surgical treatment. As primary 
endpoints the disease-free interval and the overall survival rates were defined in 12, early and late 
morbidity in 5, resection status in 3, the recurrence rate in 4, and otherwise defined in the remaining 4 
trials. Following interventions were investigated in the 28 surgical studies: 14 laparoscopic vs. conven-
tional open surgery, 6 hepatic metastasectomy, 3 endoscopic vs laparoscopic resection in early stage 
rectal cancer, 2 single vs. multiport laparoscopic resection, 1 high versus low ligation of the inferior 
mesenteric artery, 1 metal stent placement in stage IV rectal cancer, and 1 mesorectal exzision with 
lateral lymphatic node dissection. In total, 6 (21%) surgical studies include stage I, 2 (7%) stage II, 3 
(11%) stage III, and 6 (21%) stage IV cancer patients. In 11 (39%) no clear definition is given for the 
cancer stage of included patients.
Conclusion: Corresponding to the 28 trials which evaluate the surgical treatment of colorectal cancer, 
the core issues (e.g. open vs. laparoscopic approach and surgical resection of hepatic metastases) 
are often similar to already published studies. Nevertheless, important uncertainties such as the com-
parison of high versus low tie of the inferior mesenteric artery or endoscopic vs laparoscopic resection 
in early stage rectal cancer are currently investigated. In order to design further studies in the field of 
surgical treatment of colorectal cancer, it is important to overview ongoing trials or to search for col-
laboration with other research groups.

P 35
Colic pecoma: One disease, two outcomes
N. Al Naimi1, Z. Abbassi1, X. Pacifique Joseph2, S. Naiken2, E. Michel2, P. Morel1, C. Toso1 (1Genève,  
2Yverdon)

Objective: Perivascular epithelioid cell tumors (PEComa), are rare mesenchymal neoplasms charac-
terized by a proliferation of perivascular cells with an epitheloid phenotype and the expression of my-
omelanocytic markers. The natural history of this condition is difficult to predict. We report two patients 
with colon PEComa to underline the diagnostic challenge, and the potential for differing outcomes. We 
also provide a systematic review of colo-rectal PEComas. 
Methods: Patient 1: The first patient was 20 years old , and presented with acute abdominal pain. 
The radiologic assessment demonstrated a 4.9 cm abdominal mass located on the anti-mesenteric 
side of the ascending colon. Patient 2: The second patient was 51 years old, and also presented with 
abdominal pain. The initial radiological assessment demonstrated a pelvic abscess.
Results: Patient 1: A radical right colectomy was performed with good outcome, free of recurrence, up 
to 30 months after surgery at the time of writing. The diagnosis of PEComa was made on the explant.

Patient 2: The pelvic abscess was surgically drained. The pathological expertise demonstrated a 
partially-resected malignant PEComa, with locally advanced disease and liver metastases. While the 
patient was stable on everolimus, a subsequent resection of all liver metastases and primary sigmoid 
lesion was performed. However, the patient recurred locally and in the liver, and ultimately passed 
away 24 months after the initial diagnosis.
Conclusion: Thirty fives cases of gastrointestinal tracts pecoma are reported in the literature, of which 
24 involve the colon or the rectum. The average 5-year survival is 62.5%. As illustrated by the two 
presented patients, patients with metastases, node invasion, or incomplete (R1) resection do worse. 
Surgery remains the best treatment.

 

 

 

 

 

Figure 1. An illustration of the study selection of articles used by using PRISMA flowchart.  

Figure 2: Overall survival after resection for colo-rectal PEComa 

!  

Retrieved articles (n=62) 

Duplicates (n=16) 

After removing the duplicated (n=46) 

50 excluded articles not related to the review 
subject 

Included 20 eligibility full text articles  

An illustration of the study selection of articles used by using PRISMA flowchart.

 

 

 

 

 

Figure 1. An illustration of the study selection of articles used by using PRISMA flowchart.  

Figure 2: Overall survival after resection for colo-rectal PEComa 

!  

Retrieved articles (n=62) 

Duplicates (n=16) 

After removing the duplicated (n=46) 

50 excluded articles not related to the review 
subject 

Included 20 eligibility full text articles  

Overall survival after resection for colo-rectal PEComa.

Figure 2: Overall survival after resection for colo-rectal PEComa 

Feature N/Total (%)

Age 
Mean  age (y) 32 ±18

Gender 
   Female 
   Male

14/24(58) 
10/24(41)

Clinical presentation 
  Abdominal pain 
  Gastrointestinal bleeding 
  Combination (pain-bleeding) 
  Rectal obstruction 
  Incidental radiological discovery

9/24(37) 
9/24(37) 
3/24(12.5) 
1/24(4) 
2/24(8)

Location of primary tumor  
  Right colon 
  Left colon 
Transverse colon 
Rectum

9/24(37) 
8/24(33) 
1/24(4) 
4/24(16)

Patients with metastatic disease 2/24(8)

Location of metastases 
  Liver 2/24(8)

Local recurrence 1/24(4)

Lymph node invasion 6/24(25)

Surgical resection 
R0 
R1

23/24(95) 
1/24(4)

Adjuvant chemotherapy 4/24(16)

Overall survival after resection for colo-rectal PEComa.
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P 36
Early clinical experience with the da Vinci Xi Surgical System in digestive surgery
A. Dupuis, M. E. Hagen, M. K. Jung, F. Ris, N. C. Buchs, J. Fakhro, P. Morel (Genève)

Objective: Robotic surgery has been developed to overcome some of the technical limitations of con-
ventional laparoscopy and it has been improved through different versions over the past decades. The 
da Vinci Xi Surgical System (Intuitive Surgical Inc., Sunnyvale, CA, USA) is the latest addition to the 
family of robotic systems for laparoscopy and was released in 2014. Since March 2015, two da Vinci 
Xi Surgical Systems have been installed at our institution and used across procedures of digestive sur-
gery. The purpose of this analysis is to evaluate the early use of this new system in clinical application.
Methods: Perioperative data of our patients who underwent robotic general surgery with the da Vinci Xi 
system within the first 6 month after installation were collected and analyzed.
Results: Within our first 17 months of Xi experience, 38 patients underwent da Vinci Xi digestive sur-
gery at our department. 31 foregut (28 Roux-en-Y gastric bypasses), 6 colorectal procedures (4 left- 
and 2 right-sided) and 1 revisional biliary procedure were performed. The mean operating time was 
229.5 (+/-70.4) minutes with 221.8 (+/-69.0) minutes for gastric bypass procedures and 306.5 (+/-
48.8) for colorectal procedures. The mean docking time was 9.4 (+/-3.8) minutes with no significant 
differences for upper gastro-intestinal and colorectal docking. No conversions to open, laparoscopic 
or da Vinci Si surgery occurred. The gastric bypass procedure was successfully transitioned from a 
hybrid to a fully robotic approach and all colorectal procedures (right colectomy, sigmoid resection 
and low anterior resection) were performed with a single robotic docking. No intraoperative and two 
postoperative complications occurred.
Conclusion: The da Vinci Xi Surgical System appears to enable the advancement of robotic procedures 
for gastric bypass and colorectal surgery. Further research is needed to clearly determine the role of the 
da Vinci Xi Surgical System for digestive surgery.

P 37
Repetitive adhesive ileus as a complication of sclerosing mesenteritis
M. K. Schmelzer1, C. Gingert1,2, T. Imschweiler1, R. Flury-Frei3, K. O. Jensen1, F. Hetzer1,4, E. Angst1 

 (1Schaffhausen, 2Witten/DE, 3Winterthur, 4Uznach)

Objective: Sclerosing mesenteritis is the result of a rare chronic process leading to fibroinflammatory 
alteration of the mesenteric fat tissue. The etiology is unknown although autoimmune processes, infec-
tion, malignancy, prior surgery or trauma have been assumed. While the clinical presentation and the 
change of laboratory values are unspecific, abdominal CT scans often show a typical combination of 
signs. Histological examination leads to the final diagnosis.
Results: We present the case of a 49-year old male patient with severe abdominal pain in the emer-
gency department. Six months earlier he had a laparotomy, lysis of adhesions and resection of a small 
bowl segment due to mechanical ileus of unknown etiology. Like the first time the abdomen showed 
a diffuse tenderness and the laboratory values were unspecific. An abdominal CT-scan revealed ad-
hesive mechanical ileus of the small intestine and a diffuse thickening of the mesentery. The patient 
underwent a relaparotomy with lysis of adhesions. Intraoperatively whitish, nodulous tissue alteration 
of the mesentery were seen and biopsies were taken. The histological examination of these biopsies 
showed a chronic inflammation including numerous macrophages, fat necroses and fibrosis consist-
ent with sclerosing mesenteritis. One month after surgery the patient began to suffer from abdomi-
nal cramping again and the development of an ileus was ruled out by CT-scan. Following the current 
recommendations, a therapy with prednisolon was established. The patient`s symptoms quickly 
improved. After 4 months prednisolon was replaced by mycophenolate mofetil given the stabilized 
patients state.
Conclusion: Sclerosing mesenteritis is an extremely rare differential diagnosis of abdominal pain. 
Typical findings in the CT-scan and histology allow to confirm the diagnosis. Therefore it is crucial that 
radiologists and surgeons are aware of this entity, to initiate the correct treatment. Surgical interven-
tion is only necessary in case of complications, such as bowel obstruction or ischemia. Symptomatic 
patients benefit from immunosuppressive therapy.

Abb 1: CT Abdomen axial, CM i.v./rectal
= small bowel obstruction with air-fluid-level in dilated small bowel loops
= compact nodular mesentery densities
= transition point

Abb 2: CT abdomen coronal, CM i.v./rectal
= small bowel obstruction with dilated small bowel loops
= compact nodular mesentery densities
= transition point
= ascites

P 38
Perianal Paget’s disease after rectal cancer resection: Rare and difficult in diagnosis – a case report
B. Hummel, E. P. Weledji, S. Spampatti, L. Marti, J. Gruenert, E. Markert, W. Brunner (St.Gallen)

Objective: Extramammary perianal Paget’s disease is exceedingly rare with few reported cases in the 
literature and challenging to diagnose. Misdiagnosis as an inflammatory or infectious skin condition 
like eczema, psoriasis or candidiasis, is common. Commonest symptom is pruritus, usually associ-
ated with bleeding and a lump at the anal verge. It is important to distinguish true Paget’s disease (a 
primary lesion) from pagetoid spread of signet ring cells from a nearby adenocarcinoma (a secondary 
lesion) by immunohistological studies.
Methods: A 61-year-old man was admitted with florid perianal reddening of 4-5 cm, which was partly 
raised and tender on palpation four years after an intersphincteric low anterior resection for rectal 
adenocarcinoma. Misinterpreted as general dermatitis after LAR he received different unsuccessful 
conventional treatments for nearly one year. Finally a biopsy of the anal and perianal lesion revealed 
signet ring cells and dysplastic cylindrical epithelial cells with immunohistochemistry consistent with 
non-invasive, intraepithelial Paget’s disease. A positron emissions tomography - CT scan showed sig-
nals in the anal, perianal areas and iliac lymph nodes but ultrasonic-guided biopsy of the lymph nodes 
were unremarkable.
Results: A wide extralevator abdominoperineal (AP) resection with a permanent colostomy was per-
formed. The perineal defect was reconstructed with an inferior gluteal skin flap. The histology of the 
resection specimen confirmed a R0 resection with intra- and extracellular mucin-producing signal cell 
differentiated adenocarcinoma infiltrating the perianal fatty tissue All 14 lymph nodes were negative 
and there was no vascular invasion. The immunhistochemistry was positive for the CDX2 marker indi-
cating recurrence of rectal adenocarcinoma.
Conclusion: Latent perianal Paget’s disease from contiguous spread can appear several years follow-
ing excision of rectal carcinoma. Conversely, Paget’s disease with no apparent associated malignancy 
may be followed several years later by the development of an adenocarcinoma. Clinicians and patholo-
gists should carefully examine the perianal epidermis in anorectal carcinoma, even if there are no clini-
cal findings of perianal Paget’s disease, and vice-versa if the anorectal tumour shows intraepitheloid 
pagetoid cells. Management requires a multidisciplinary team approach and long-term follow up.

P 39
Natural history of inguinal hernia: Retrospective analysis in a single center
M. Müller, D. Descloux, A. Keerl, A. Nocito (Baden)

Objective: Inguinal hernia repair (IHR) is one of the most frequent procedures performed all around 
the world. Although in daily practise surgeons feel that many patients operated on one side require an 
IHR of the contralateral side later on, few data on the natural history of inguinal hernia development 
are available. Therefore the aim of our study was to evaluate the rate of contralateral inguinal hernia 
development after prior IHR as well as its risk factors.
Methods: A retrospective analysis of all patients prospectively registered in the Herniamed database, 
who underwent IHR at our institution from July 1st 2012 through December 31st 2014 was conducted. 
Patients, needing a contralateral IHR after prior IHR in the past were compared to patients with newly 
detected inguinal hernia.
Results: In two and a half years, a total of 1192 hernia repairs were performed on 855 patients. 39.4% 
(337/855) of the patients received a primary bilateral IHR. 20.9% (179/855) needed a secondary 
contralateral IHR after prior operation. Thus, in our cohort 60.9% ended up with a bilateral repair. When 
excluding patients needing a primary bilateral repair, the rate of secondary contralateral IHR rose even 
to 34.6% (179/518). Of the analysed factors such as gender, diabetes mellitus, aortic aneurysm, 
immunosuppression, nicotine abuse, haemostatic disorders, intake of anti-platelet or anticoagulant 
drugs, only male gender was identified as risk factor for secondary contralateral hernia development.
Conclusion: The occurrence of a contralateral inguinal hernia after prior unilateral IHR is very frequent, 
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affecting significantly more men than women. Therefore, in men a prophylactic bilateral IHR could be 
recommended.

P 40
Grading of haemorrhoids by anamnesis and proctological examination: Is there a difference and how 
does it affect operative treatment?
O. Oegredici, W. Brunner, R. Warschkow, U. Beutner, B. Schmied, L. Marti (St.Gallen)

Objective: Goligher`s classification of haemorrhoids is widely used as basis of surgical treatment 
of haemorrhoids. Commonly the classification is based on general anamnesis and not on thorough 
proctological examination. Here we want to compare the grading of haemorrhoids by anamnesis and 
proctological exam and investigate the consequences on surgical decision making.
Methods: All patients operated on haemorrhoids between 01.05.2013 and 31.11.2015 were graded 
preoperatively by anamnesis and by proctological examination with straining in lithothomy position. 
Patients with grade 1 and 2 were widely offered non-surgical treatment, haemorrhoidal artery ligation 
with recto-anal repair (HAL-RAR) or mucosectomy depending on symptoms. Patients with grade 3 
were offered either a Milligan-Morgan-type (MM) procedure, HAL-RAR or a stapler haemorrhoidopexy 
(“Longo” procedure). Patients with grade 4 were primarily offered the MM procedure.
Results: Of the 256 patients included, 39 (15%) had grade 1 haemorrhoids by anamnesis. By procto-
logical exam, however, 20 of these 39 patients had grade 2 and 16 had grade 3. Thus, only in 10% of 
patients the grade 1 classification could be confirmed. Similarly for patients with grade 2 (102) and 3 
(69) by anamnesis, only for 39% and 80% of the patients the grading could be confirmed by procto-
logical exam. All other patients had to be graded higher. In no case the anamnestic grading resulted in 
an overstaging. Thus patients with grade 4 were all graded correctly. Based on anamnestic grading 78 
patients (30%, 95% confidence interval: 25%-36%) would not have been offered a surgical treatment 
although they actually had haemorrhoids of grade 3 and 4 by proctological exam.
Conclusion: Grading of haemorrhoids by anamnesis strongly underestimates the actual degree of the 
disease, which can lead to inappropriate treatment and consequently to unnecessary recurrences. 
Therefore accurate grading is essential for correct treatment. Apart from a profound history taking 
grading should always be assessed by straining during clinical examination to ascertain correct clas-
sification.

Grade 1 to 3 haemorrhoids were heavily undergraded by anamnesis: 
 

Anamnestic Clinical examination 
Haemorrhoids grade 1   15% (N=39) I°= 10%, II°= 50%, III°= 40%, VI°= 0% 
Haemorrhoids grade 2   40% (N=102) I°= 0%,   II°= 39%, III°= 49%, VI°= 12% 
Haemorrhoids grade 3   27% (N=69) I°= 0%,   II°= 0%,   III°= 80%, VI°= 20 
Haemorrhoids grade 4   18% (N=46) I°= 0%,   II°= 0%,   III°=0%,    VI°= 100% 
 
 
Of a total of 256 patients operated on for haemorrhoids 56% underwent a MM. In 23% a Longo and in 
21% a HAL/RAR was performed. 
 
Clinical examination MM Longo HAL/RAR 
Haemorrhoids grade 1 0% 0% 8% 
Haemorrhoids grade 2 22% 16% 42% 
Haemorrhoids grade 3 31% 76% 46% 
Haemorrhoids grade 4 47% 8% 4% 
 100% 100% 100% 
 
Clinical decision making about the operative procedure would be misleading when based on the 
anamnesis:  
Anamnestic MM Longo HAL/RAR  
Haemorrhoids grade 1 50% 10% 40% 100% 
Haemorrhoids grade 2 60% 18% 22% 100% 
Haemorrhoids grade 3 23% 53% 24% 100% 
Haemorrhoids grade 4 100% - - 100% 
 

P 41
Parastomal hernia, a ventral approach with modified sublay mesh technique. First clinical experi-
ences
S. Taha-Mehlitz, M.-O. Guenin, M. von Flüe (Basel)

Objective: Parastomal herniation is a common complication in stoma surgery. There are different tech-
niques with or without mesh repair. To decrease the recurrence rate mesh repairs are favoured. Sublay 
mesh procedures are described in preventing and repairing parastomal hernias. We describe a modi-
fied hernia reconstruction with a mesh placed in retromuscular position.
Methods: The abdomen is opened through the previous midline laparotomy. Adhesiolysis and hernia 
reposition are performed. Then the enterostomy is dissected and, to avoid bacterial contamination, it 
is closed by using a linear stapler. The posterior rectus sheath is dissected laterally into the space be-
tween the lateral abdominal muscles. In this area an incision to the intraabdominal cavity is made. The 
fascial hernia defect is closed with an absorbable suture. A nonabsorbable mesh is fixed with prolene 
sutures in the retromuscular position overlapping the defect entirely for at least 5 cm. The colon is lat-
eralized and passes approximately 7 cm from the lateral incision to the previous stomal passage point 
of the abdominal wall. The bowel is then covered by a tunneled mesh, comparable to the Sugarbaker 
method but also by the posterior rectus sheath. The mesh itself has no direct contact to the intraabdom-
inal cavity. After wound closure, the bowel is opened and a new stoma is fixed in the former position.
Results: During the past two years four male patients with parastomal hernia underwent the described 
procedure. Three out of those four patients had an end colostomy, the other patient had an end il-
eostomy. Mean operative duration was 118 minutes (105-140) and average hospital stay 8.25 days 
(8-10). Mean follow-up was 9 months (1-17). None of them had complications or recurrence, they 

negated obstructive symptoms and all stated that stoma care is now much easier. All of the patients 
would undergo procedure again and quoted to be very satisfied with the results.
Conclusion: Compared to an intraperitoneal mesh, the described technique may help to prevent mesh 
adhesions by avoiding contact between intestines and mesh. Whereas the direct mesh contact to the 
end ostomy may develop adherences that avoid parastomal hernia, thereby preventing stomal pro-
lapse. We reported only a small number of patients with short follow-up time, hence to prove longterm 
effectiveness further investigations will be needed.

 
 
 
 
 
 

P 42
Efficacy and safety of laparoscopy for revision surgery
S. Deretti, R. Rosso, D. Christoforidis (Lugano)

Objective: Re-operation for complications or other reasons for revision within the first 2 weeks after 
intra-abdominal surgery is often challenging. We aimed at analyzing the value of laparoscopy in such 
patients in terms of safety and efficacy to resolve the problem.
Methods: All patients requiring surgical re-intervention in the abdomen within 30 days after an intra-
abdominal procedure during 2014 in our department were identified through a software algorithm 
and billing codes. Clinical data for diagnosis, reason and type of surgical revision, and outcomes were 
retrospectively collected and reviewed.
Results: A total of 28 patients underwent surgical abdominal revisions. Eleven patients (median age 
66 (16-87), 45% female) were approached laparoscopically after a median of 4 (1-14) days and 17 
through laparotomy (median age 80 (56-97), 41% female) after a median of 2 (1-11) days. Demo-
graphic characteristics of the study population are presented in Table. Laparoscopic revision resolved 
the problem in 9/11 patients, laparotomy in 8/17. After laparoscopic revision, one patient (9%) died 
due to uncontrolled sepsis following diverticular peritonitis and one patient (9%) suffered an iatrogenic 
small bowel perforation that lead to peritonitis which required a 2nd revision through laparoscopy con-
verted to laparotomy on day 4. After laparotomy, six patients (35%) died due to uncontrolled sepsis. 
Anastomotic insufficiency requiring a 2nd revision was found in 2 patients (12%) and one patient (6%) 
presented an acute lower limb ischemia requiring surgical revascularisation. 
Conclusion: In this group of high risk patients, laparoscopy can be used selectively for revision surgery 
to treat post-operative complications even after primary laparotomy, but not without risks. The true 
benefit compared to revisional laparotomy remains to be demonstrated.

LPS revision LPT revision
N 11 17
Median age (range) 66 (16-87) 80 (56-97)
Gender 
Male:Female 06:05 10:07
Primary intervention (approach)
Laparoscopy 6 1
Laparotomy 5 16
Primary intervention (type)
Appendectomy 3 0
Colectomy 4 2
Bowel obstruction 3 2
Haemorrage 0 1
Gastrectomy 1 0
Peritonitis 0 8
Pancreasectomy 0 1
Repair of ruptured abdominal aortic aneurysm 0 3
Indication for surgical revision 
Haemorrage 2 3
Peritonitis (infection, anastomotic problem) 4 6
Staged colon resection 4 1
2nd look for peritonitis 1 3
Ileus 0 2
Evisceration 0 1
Abdominal compartment syndrome 0 1



swiss knife 2016; 13: special edition  89

P 43
Predictive value of liver function test changes on the risk of common bile duct stone
O. Tobler, P. Iranmanesh, S. De Sousa, J.-L. Frossard, P. Morel, C. Toso (Genève)

Objective: Patients at high risk of common bile duct (CBD) stone should undergo endoscopic explora-
tion of the CBD, while those at lower risk can undergo a cholecystectomy first. Predicting this risk is 
therefore key, but available predicting criteria could be improved.
Methods: Adult (>16 years) patients admitted for acute gallstone-related disease and having under-
gone cholecystectomy from July 2013 to December 2014 have been retrospectively assessed. Clini-
cal, biological and radiological variables have been reviewed. We calculated percentage of increase/
decrease of liver function tests (LFT) between admittance and D1.
Results: 612 patients were included. Mean age was 55.6 years, female/male ratio 346/266, 83% 
demonstrated pain on admission, 11% were febrile. Among them, 138 (22.5%) had radiologically 
confirmed CBD stone, by intra-operative cholangiography, echo-endoscopy or MRCP. ASAT, ALAT, gGT, 
ALP, bilirubin and CBD size significantly predicted the presence of a CBD stone (p<0.001), with ROC 
assessments showing areas under the curve between 0.74 and 0.81. Lipase was not predictive. Of 
interest, AST, ALT, gGT, ALP, total and conjugated bilirubin variations on two different days following 
admission failed to predict the presence of a CBD stone (this considering all patients or those with 
increased admission tests only).
Conclusion: Admission LFTs and CBD size predict de presence of a CBD stone, while LFT changes do 
not. As a consequence, repeating LFTs one day after admission does not help in the management of 
patients at risk of CBD stone, and this practice should be avoided in order to avoid any management 
delay.

P 44
Perirenal fat surface area is a simple and reliable technique for pre-operative visceral adipose tissue 
evaluation
J. Douissard1, F. Ris1, F. Volonté2, N.-C. Buchs1, P. Morel1, M. Jung1 (1Genève, 2Sorengo)

Objective: Visceral adipose tissue (VAT) is an independant risk factor of morbidity in abdominal and 
pelvic surgery and of general metabolic disorders. CT or MRI VAT surface quantification at L2-L3 is the 
gold-standard method for VAT evaluation but remains time consuming and technically demanding. 
Perirenal adipose tissue (PRAT) surface area is a simple measure wich can be easily performed by any 
surgeon. We aim to prove that PRAT is a reliable method for simplified VAT evaluation.
Methods: We ran a prospective observational cohort study. One hundred consecutive patients (45 
male) undergoing elective colorectal surgery with a mean age of 64.3 years (SD ±14.8) were identi-
fied and pre-operative CT scans were obtained. VAT surface was measured at the L2-L3 level using 
Osirix software. The distinction between different tissues was based on Hounsfield units (HU) with a 
threshold range of -190 to -30 HU for fat tissue. PRAT surface was measured on an axial CT slice at the 
level of the left renal vein. Other morphologic parameters included BMI and waist-to-hip ratio (WHR). 
Statistical analysis was based on correlation study using Spearman rank correlation coefficient (r) be-
tween these morphologic parameters. Correlation coefficient r above 0,80 was chosen as acceptable 
to validate PRAT as a reliable evaluation of VAT.
Results: Mean VAT was 152,89 cm2 (SD± 131,64), mean PRAT 22,42 cm2 (SD±23,12), mean BMI 
25,38 kg/m2 (SD±5,39) and mean WHR 0,96 (SD±0,08). Spearman rank correlation coefficient be-
tween VAT and PRAT was r=0,87 which is both statistically significant (null hypothesis theoretical r 
=0,326 for 100 patients and p<0,0005 according to Spearman’s table) and above the 0,80 limit we 
chose arbitrarily. Correlations between BMI and VAT (r=0,70), and WHR and VAT (r=0,61) were tested 
and statistically significant (r>0,326), but according to the t test of Williams, the correlation between 
PRAT and VAT is statistically stronger than the correlation between BMI and VAT (p-value BMI-PRAT 
3,1.10-5), or between WHR and VAT (p-value WHR-PRAT 2,2.10-7).
Conclusion: Perirenal fat surface area measurement is a simple and reliable method for visceral adi-
pose tissue evaluation and can be used as a surrogate of time-consuming measurement of visceral 
adipose tissue.

P 45
CT scan uncomplicated diverticulitis complicates more often if recurrent
A.-J. Ferrario di Tor Vajana, A. Colombo, M. Simonelli, A. Leoncini, S.-G. Popeskou, R. Rosso,  
D. Christoforidis (Lugano)

Objective: Acute simple diverticulitis in most cases has an excellent prognosis and rarely requires sur-
gery. Requirements for hospital admission or for antibiotic therapy has been seriously questioned. The 
aim of the study is to determine if a patient that is detected through CT-scan with a simple diverticulitis 
(according to the Ambrosetti criteria), is more at risk to fail medical treatment and therefore require 
surgery if it is a recurrent episode or if it is the first one.
Methods: The study takes into consideration all patients from our hospital which were diagnosed with 
acute diverticulitis through an abdominal CT-scan between January 2010 and June 2013. Diverticulitis 
was defined according to the Ambrosetti criteria as simple or complicated after review of the CT scans 
by 4 radiologists. Demographic data, CRP levels and outcomes were retrospectively collected. Charts 
of patients who underwent surgery during the same hospital stay were specifically reviewed to verify 
the indication.
Results: 181 patients with diagnosed CT-scan simple diverticulitis were analyzed. For 119 (66%) of 
them, it was the first diverticulitis episode (median age 63 (26-89), 57% female), whilst for the remain-
ing 62 (34%), it was a recurring episode (median age 66 (42-89), 56% female). No patients in the first 
episode group presented complications that required surgery or percutaneous drainage. However, 3 
(5%) patients with a recurrent episode underwent sigmoidectomy during hospitalization (0/119 vs 
3/62, p=0.039). The indication was non resolution of abdominal pain with high levels of inflammatory 
markers and abscess formation. At a later stage, 1 patient in the first episode group and 6 patients in 

recurrent group required surgery (1/119 vs 6/62, p<0.001). CRP levels at admission were higher for 
patients who underwent surgery than those who did not (169+/-243 vs 88+/-76 mg/L, p=0.022).
Conclusion: A CT-scan simple diverticulitis has excellent prognosis. However, the risk in requiring sur-
gery during the recovery, is higher in recurring episodes rather than the patients at their first episode. 
The Ambrosetti CT-scan criteria may underestimate the seriousness of a reoccurring diverticulitis case. 
CRP levels, upon admission, may also help predict a potentially adverse outcome and help select those 
patients where an omission of antibiotic therapy or hospital admission might be risky.

P 46
En bloc kidney transplantation of a paediatric donor to an adult recipient
P. Sun, C. Toso, K. Hadaya, P. Morel (Genève)

Objective: Paediatric kidney transplantation (KT), en bloc or single, is a recognized technique to ex-
pand donor pool. Literature reports favourable clinical outcomes with long term graft function and 
survival equivalent or even better than that of adult donor KT despite previous suspicions of increased 
risk of graft thrombosis and rejection. Currently, there is no clear guideline to direct clinicians on the 
decision of en bloc or single paediatric KT. Here we describe a case of en bloc KT.
Methods: A 76-year-old patient who suffered from chronic renal failure after a right nephrectomy in 
1980 due to urospesis and renal calculi with progressive loss of renal function over thirty years had 
been on haemodialysis and waiting list for 4 years. The patient was in good state albeit treated for 
a metabolic syndrome of hypertension, hypercholesterolaemia and gout; surgically, he underwent a 
splenectomy in 1970, a radical prostatectomy for malignancy in 2000 with adjuvant radiotherapy in 
2003 and an aortic valve replacement in 2013. Notably, the patient was blood group AB. An AB paedi-
atric brain-dead donor of 6-year-old in Spain was offered to Switzerland after no suitable AB recipient 
was identified locally or in neighbouring countries.
Results: En bloc KT was performed with a pair of 6-year-old donor kidneys to a 76-year-old recipient. 
The kidneys (7cm) were retrieved en bloc with the aorta, vena cava and two ureters; the proximal end 
of the aorta and vena cava were oversewn at the backtable (6.0 Prolene). Rutherford-Morrison incision 
was performed in the right iliac fossa. Donor distal aorta and vena cava were anastomosed end-to-
side to the recipient external iliac artery and vein (6.0 Prolene). Ureters were anastomosed individually 
with JJ stent in situ to the bladder (6.0 PDS) using the Lich Gregoir technique. Postoperatively, the 
patient had a correct urine output and falling creatinine from 768 to 154µmol/L with no further dialysis 
and was discharged at day12.
Conclusion: Paediatric donor kidneys are safe and feasible to expand donor pool. En bloc kidneys 
allow good calibre of vessels for anastomosis thus reducing the risk of arterial stenosis or venous 
thrombosis. In this scenario, a sole recipient of blood group AB was identified; however one would 
argue that potentially more life expectancy could be gained if 2 recipients were yielded from 1 donor 
whilst accepting the risk of vascular complications.

P 47
Influence de l’anémie pré-opératoire sur la durée d’hospitalisation en chirurgie colorectale élective
F. Ris, A. Benoliel, B. Konrad, P. Morel, E. Schiffer (Genève)

Objective: Les patients bénéficiant d’une chirurgie colique ou rectale ont un risque élevé d’anémie 
préopératoire. Plusieurs études suggèrent que l’anémie préopératoire n’est pas seulement un facteur 
de comorbidité, mais, un facteur de risque indépendant augmentant le risque de complication majeure 
en postopératoire. Le but de cette étude est de montrer la corrélation entre une anémie pré-opératoire 
et la durée d’hospitalisation.
Methods: Etude préliminaire, rétrospective, sur 140 patients bénéficiant d’une colectomie élective entre 
2014 et 2015. Les caractéristiques des patients ont été comparées à l’aide de tests de student et du 
Chi2. Le lien entre la durée d’hospitalisation et l‘Hémoglobine préopératoire a été appréciée à l’aide 
d’une régression linéaire multivariée. Toutes les covariables dont le «p» était inférieur à 0.5 ont été 
introduites dans le modèle multivariée. L’équation finale de régression a été obtenue à l’aide d’une 
procédure pas à pas mixte. Le seuil de significativité alpha était fixé à 0.05.
Results: Sur les 140 patients étudiés, nous avons constaté que la durée d’hospitalisation augmente de 
1,6 jour par points d’hémoglobine en dessous d’une valeur seuil de 130 g/L lors du bilan préopératoire 
(régression multivariée). Les autres facteurs évalués, ne montrent pas de différence significative (Age, 
sexe, fonction rénale (eGFR), cancer ou maladie inflammatoire, tabagisme, diabète ou score ASA).
Conclusion: Cette étude préliminaire permet de mettre en évidence une valeur seuil d’hémoglobine à 
130g/L avec une augmentation significative de la durée d’hospitalisation par point d’hémoglobine en 
moins. Ce facteur pourrait être corrigé en pré-opératoire et permettre de diminuer la durée de séjour 
dans cette population de patients.

P 48
Lateral lung hernia following a low-energy trauma without bony injuries
A. Abu Tair, C. Kull, R. Rosenberg, R. Mechera (Liestal)

Objective: The herniation of the lung is a rare phenomenon and defined as the protrusion of lung tis-
sue and/or pleura through a defect of the thoracic wall. Mostly, this is the result of a high-energy blunt 
chest trauma, especially following a traffic accident. The predilection site for lung hernias is the anterior 
thorax.
Methods: We present the unusual case of an 82-year-old male patient who got admitted to the emer-
gency room with dry coughing, breathlessness and breath-dependent left-sided chest pain after a fall. 
While a chest X-ray only suggested pneumonia, the patient was treated with antibiotics. Due to per-
sistent symptoms a CT-scan was performed after 12 days and revealed an intercostal lung herniation 
without fractures.
Results: After referring the patient to thoracic surgery, he was taken to the operating theatre. We identi-
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fied a 5cm long rupture of the intercostal muscles without any rib fractures with a herniation of an 
already partially necrotic part of the left lower lung lobe. A wedge resection of the necrotic lung seg-
ment was performed.
Conclusion: Lung herniation should be considered even in low-energy trauma. Clinical diagnosis is 
difficult and imaging especially early CT as well as early surgical consultation should be included 
when thoracic injuries are suspected or when conservative management shows no improvement of 
the patient’s symptoms. Surgical management of herniated lung tissue is recommended for persistent 
symptoms and large and defect size due to possible incarceration of lung tissue with resulting infarc-
tion, infection and respiratory impairment.

P 49
Ex vivo treatment of donors with nebulized N-acetylcysteine partially improved post-transplant lung 
function
Y. Yamada, I. Iskender, S. Arni, S. Hillinger, T. Cosgun, W. Jungraithmayr, W. Weder, I. Inci (Zürich)

Objective: We have shown the beneficial effects of N-acetylcysteine (NAC) on post-transplant lung 
function, when both donor and recipient were pretreated intravenously. However, systemic treatment 
of multi-organ donors may not be clinically relevant. Thus, we hypothesized that ex vivo treatment of 
donors with nebulized NAC would be adequate to protect allografts from ischemia-reperfusion injury 
after lung transplantation.
Methods: Lungs were retrieved from domestic pigs and stored at 4°C for 24h. After 2h of ex vivo lung 
perfusion (EVLP) to administer 50 mg/kg of NAC via nebulization in the NAC group (n=6) or saline 
in the control group (n=5), the left lungs were transplanted. The right main bronchus and pulmonary 
artery were occluded at 1h of reperfusion, followed by 5h of observation. Physiological data during 
EVLP and after reperfusion were recorded. Inflammatory response and markers of oxidative stress 
were measured.
Results: There was a trend toward higher oxygenation and glutathione levels after reperfusion in the 
NAC group (p=0.06 and p=0.1, respectively, Fig. A, B). Myeloperoxidase levels were significantly lower 
at the end of EVLP in the NAC group (p<0.05, Fig C). At the end of the experimental period, local inflam-
matory response (IL-8) and oxidative stress markers (nuclear factor-ωB p50 subunit, carbonyl protein, 
and malonedialdehyde) were relatively lower in the treatment group.
Conclusion: Ex vivo treatment of donor lungs with nebulized NAC partially improved post-transplant 
lung function possibly via reducing oxidative stress and inflammatory response. However, the limited 
observable effects indicate that treatment of donor lungs only might not sufficient in this setting.

P 50
Bilateral lobal lung transplantation on ECMO in Jehovah’s Witness Patient
I. Opitz, I. Inci, H. Hillinger, B. Grande, R. Schüpbach, D. Spahn, W. Weder (Zürich)

Objective: The present case reports the challenging perioperative management of bilateral lobar lung 
transplantation on ECMO for a Jehova’s Witness patient.
Methods: 42 Jehova’s Witness patient (157 cm, 64 kg), was listed for unilateral lung transplantation 
because of end stage non-specific interstitial pneumonia in November 2015. Because of clinical dete-
rioration of the patient with the rare blood group AB, we accepted an organ offer of a donor with sub-
stantial size mismatch (+27cm) and changed our initial strategy to bilateral lobar transplant on ECMO.
Given the particular situation of Jehovah’s Witness faith to refuse red packed blood cells, platelets and 
fresh frozen plasma, we want to describe the meticulous perioperative planning and management of 
this case.
Results: According to our standardized institutional patient blood management, we administered pre-
operatively erythropoietin, vitamin B12 and iron for a hemoglobin level of 177 g/l and hematocrit of 
43%. After anesthesia induction, 380 cc of the patient’s own blood was scavenged, which was pre-
operatively agreed by the patient. During surgery, careful intraoperative hemostasis was performed as 
well as cell salvage and reinfusion (240cc) as accepted method of blood reuse by the Jehovah’s Wit-
ness patients. Central cannulation for Veno-Arterial ECMO was performed under standardized heparin 
protocol. Intravenous fluid solutions were limited to 1500cc crystalloid and 500ml colloidal fluid. Perio-
perative blood loss was estimated 660cc),cell saver blood as well as patient’s own scavenged blood 
was reinfused at the end of the bilateral left lower lobe lung transplantation. The patient was weaned 
from ECMO and transferred to ICU without further bleeding complication.
Conclusion: To our knowledge this is the first report of bilateral lobar transplant on ECMO for a patient 
of Jehovah’s Witness which will be presented for the perioperative management. 

P 51
Cytokine filtration modulates pulmonary metabolism and edema formation during ex vivo lung  
perfusion
I. Iskender, T. Cosgun, S. Arni, M. Trinkwitz, S. Fehlings, N. Cesarovic, T. Frauenfelder, W. Weder, I. Inci 
(Zürich)

Objective: Ex vivo lung perfusion (EVLP) improved the algorithm in donor lung management. Cytokine 
accumulation has been shown in both the clinical and experimental EVLP settings, which may be 
harmful for pneumocytes especially during extended EVLP. Our objective was to test the safety and 
efficacy of continuous cytokine filtration during prolonged EVLP in a pig model.
Methods: Donor lungs were retrieved from randomly allocated female pigs and stored for 24h at 4°C. 
EVLP was performed during 12h according to the Toronto protocol. In the treatment group, the perfu-
sate was continuously filtered with an absorbent device (CytoSorb®) via a veno-venous shunt after the 
reservoir, whereas we did not implement the additional filter in the control group (n=5/each). EVLP 
physiology, perfusate gases and biochemistry were monitored hourly, along with lung X-ray studies at 
the end of perfusion. Perfusate samples were analyzed with a multiplexed cytokine assay at 1h, 3h, 

6h, and 12h time points.
Results: Cytokine filtration significantly improved dynamic compliance during the 12h perfusion period 
(Fig 1A). In the filter group, we characterized a decrease in both glucose consumption (Fig 1B) and 
lactate production, along with reduced amount of hydrogen, potassium, and calcium ions. Lung X-rays 
taken at the end of perfusion showed increased consolidation in the control group (Fig 1C). Interleukin 
(IL)-1ω, IL-1ω, IL-6, IL-8 (Fig 1D, shown as example), IL-10, IL-12, IL-18, and TNF-ω levels were significantly 
reduced in the filter group.
Conclusion: Continuous perfusate filtration through sorbent beads is effective and safe during pro-
longed EVLP. Cytokine removal decreased the development of pulmonary edema and suppressed 
anaerobic glycolysis in this setting. Further studies are needed to test the beneficial effect of cytokine 
filtration on post-transplant lung function.

P 52
Aorto-pulmonary fistula after graft infection after aneurysm-exclusion through Thoracic EndoVascular 
Aortic Repair (TEVAR)
O. Lauk, M. Lachat, I. Inci, D. Schneiter, W. Weder, I. Opitz (Zürich)

Objective: Herewith we want to present the rare complication of aortopulmonary fistula after repeated 
procedures of endovascular aneurysm repair.
Methods: Initially the 69 year old patient was operated in 2007 for a progressive large thoracic and 
abdominal aortic aneurysm by thoracic endovascular aortic repair (TEVAR) and in 2010 it was fol-
lowed by a relining of the endovascular prosthesis, which was repeated twice in July 2015. In the 
postoperative course the patient developed hemoptysis and signs of an infection. The CT scan showed 
no signs of leakage of the aneurysm. The patient developed a septic shock and respiratory problems 
necessitating intubation. A clinical suspicion of a fistula between the aortic aneurysm and the lung led 
to further CT angiogram work-up which showed newly developed entrapped air in the aneurysmal sac 
and a fistula to lung parenchyma. In the primary operation a resection of the aortopulmonary fistula 
and a volume reduction of the infected aneurysm followed by a pericardial patch were carried out. Ad-
ditionally a VAC-therapy was established. A second look and a renewal of the VAC- therapy took place 
three days later. And 7 days after the initial operation a partial resection of the destroyed lower left 
lung under veno-venous extracorporeal membrane oxygenation (vvECMO) was performed. The patient 
could be discharged on postoperative day (POD) 22.
Conclusion: The development of a fistula has a low incidence and is usually diagnosed post mortem. 
There are only a few cases reported to be treated surgically. In the present case the interdisciplinary 
work resolved the complication and cured the patient.

P 53
Septic mediastinitis after transesophageal puncture of a mediastinal mass
O. Lauk, I. Inci, D. Schneiter, W. Weder, I. Opitz (Zürich)

Objective: The present case demonstrates the management of newly discovered large and well de-
lineated mass in the posterior mediastinum with compression on. After interdisciplinary discussion a 
diagnostic puncture by bronchoscopy was performed with complicated sequelae.
Methods: A 71 year old patient presented with a history of 2 months progressive cough, expectoration 
and a moderate exertional dyspnea. The imaging work up with CT - and FDG-PET CT scan demon-
strated a huge, FDG avid mass in the posterior mediastinum (Figure 1). Puncture by endobronchial 
ultrasound (EBUS) was not diagnostic, so biopsy was repeated by endoscopic ultrasound (EUS) 2 
weeks later. The next day the patient presented with clinical and biological signs of sepsis. CT scan 
revealed mediastinitis and air bubbles within the mass. The patient was immediately taken to the op-
erating room (OR). En bloc resection of the mass by clamshell incision was performed including ne-
crosectomy and debridement of the posterior mediastinum followed by lavage. Repetitive debridement 
including vacuum treatment led to complete resolution of the mediastinitis and definitive closure of the 
chest within 5 days. The patient was discharged at POD 29. The final pathological analysis revealed 
FDC (follicular dendritic cell)–sarcoma. Interdisciplinary sarcoma board discussion did not propose 
any additional treatment. After 3 months follow-up the patient is doing well without any signs of tumor 
recurrence or metastases. 
Conclusion: Diagnostic biopsy of radical resectable large mediastinal tumor compressing surrounding 
structures is rarely indicated and may come along with an increased risk of complication.

 
P 54
Ex vivo administration of trimetazidine improves post-transplant lung function in a pig model
Y. Yamada, T. Cosgun, I. Iskender, S. Arni, M. Lipiski, K. van Tilburg, W. Weder, I. Inci (Zürich)

Objective: Ex vivo lung perfusion (EVLP) is an establish method to reassess marginal donor lungs. It 
is also a platform to deliver therapeutics outside the body. Previously we have shown the beneficial 
effects of trimetazidine (TMZ) on ischemia reperfusion injury in a rat model. This study evaluated the 
effect of ex vivo delivered TMZ in a pig lung transplant model.
Methods: Pig lungs were retrieved and stored 24h at 4°C followed by 4h of EVLP according to the 
Toronto protocol on randomly allocated two groups (n=5,each): control (CON) and treatment (TMZ). 
TMZ (5mg/kg) was added in the prime solution prior to EVLP. Left lungs were then transplanted and 
recipients were observed for 4h. Lung function and mechanics were recorded hourly throughout rep-
erfusion. At the end of 4h of reperfusion, the right pulmonary artery was occluded for 5 minutes to 
assess isolated allograft function. Bronchoalveolar lavage (BAL) and tissue samples were harvested 
for biochemical assessments.
Results: TMZ group showed a significantly better oxygenation throughout the 4-h reperfusion period 
(p=0.04) and after isolation of the allograft (p=0.04). During EVLP, TMZ group showed a trend toward 
higher oxygenation (p=0.06). Dynamic compliance and pulmonary vascular resistance were compa-
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rable between the two groups during EVLP. Tissue thiobarbituric acid level, myeloperoxidase activity 
and total protein concentration in BAL were significantly lower in the TMZ group at the end of EVLP. 
Detailed EVLP and transplantation findings are shown in Table 1.
Conclusion: Ex vivo administration of TMZ improved pulmonary gas exchange after reperfusion. Pro-
tective effect of TMZ was attributed to inhibition of lipid peroxidation and neutrophil infiltration during 
EVLP. Further studies are warranted to elucidate mechanisms of the beneficial effect of TMZ in this 
setting.

P 55
Urokinase application for hemothorax in pulmonary mucormycosis
S. Hillinger, L. Hodel, I. Inci, U. Schanz, W. Weder (Zürich)

Objective: Pulmonary mucormycosis is an uncommon but often lethal opportunistic infection. It has a 
high mortality and morbidity rate. The occurrence of a hemothorax and the consecutive need of repeti-
tive surgical interventions even increases the morbidity.
Methods: We present a case of pulmonary mucormycosis in a 20-year-old woman with acute B-lymph-
oblastic leukemia. Despite long term use of antifungal medication the infection persisted and could 
only be treated by surgery.
Results: Postoperative hemothorax was treated in combination with urokinase instillation into the 
chest cavity. Currently the patient is in remission and doing well.
Conclusion: The use of urokinase to minimize the use of repetitive surgery in hemothorax occurrence 
could be a new approach in the treatment of mucormycosis.

P 56
Powered stapler device reduces the incidence of prolonged air leak and duration of chest tube drain-
age after lung volume reduction surgery. A prospective randomized blinded study
K. Furrer, S. Dackam, M. N. Wiese, D. Schumann, D. Lardinois (Basel)

Objective: Prolonged air leak is reported in up to 50% of patients after lung volume reduction surgery 
(LVRS). The effect of a powered stapler on the volume and duration of air leak, the time to chest-drain 
removal and on the postoperative complications after LVRS was investigated in a randomized, blinded 
prospective clinical trial.
Methods: 20 patients, aged 64 years (range 35-77), underwent bilateral LVRS by video-assisted 
thoracic surgery (VATS). The powered group with Echelon FLEX™ Powered ENDOPATH® Stapler (Ethi-
con Endo-Surgery, Johnson & Johnson, U.S.A) 60mm was compared to the control group with non-
powered ECHELON FLEX™ ENDOPATH® Stapler (Ethicon Endo-Surgery, Johnson & Johnson, U.S.A) 
60mm within each patient. The left or right side allocation was randomly assigned to the control or 
the powered group in the operating room. Sealed envelopes were used for the allocation. Air leak was 
measured in ml per minute (mL/min) using the thoracic drainage Medela-Topaz™ system. The meas-
urement was performed by a co-investigator blinded to the experiment. Results are presented as mean 
± SD. A p-value of less than 0.05 was considered as a significant.
Results: The mean volume of air leak for the first 48 hours postoperative was significantly lower in the 
powered group (366.8±503.4 mL/min) than in the control group (828.7±1068.3 mL/min; p<0.01). 
Duration of air leak was significantly lower in the powered group (3.8±3.2 days) than in the control 
group (7.4±5.8 days; p<0.000), independent of the length of the resection and the operating time. The 
mean duration of the chest tube drainage was significantly lower in the powered group (5.3±2.9 days) 
than in the control group (8.74±5.3 days; p<0.001). The postoperative complications were also lower 
in the powered group 6/20 (30%) vs. the control group 11/20 (55%). There was no postoperative 
mortality at 30 days.
Conclusion: Echelon FLEX™ Powered ENDOPATH® Stapler for lung volume reduction surgery signifi-
cantly reduces prolonged air leak, duration of chest tube drainage and postoperative complications.

P 57
Spontaneous primary bilateral tension pneumothorax
M. Odovic1, E. Abdelnour2, M. Christodoulou2, M. Podetta2 (1Lausanne, 2Sion)

Objective: Spontaneous bilateral tension pneumothorax is a rare and urgent medical condition with 
a high prevalence of respiratory failure and is often associated with underlying pulmonary disease.
Methods: We report the case of 30 years old man, who presented to emergency room owning acute 
shortness of breath. His anamnesis reveals a history of acute beck pain occurred one week before, 
during a physical effort. His vital signs show hypoxemia (SaO2 75%) with 40bpm heart rate. Chest X 
ray reveals bilateral tension pneumothorax. Bilateral chest decompression by needle is performed in 
emergency room and, subsequently, bilateral 14F chest drainage is inserted with immediate relief of 
the respiratory distress. During his hospital stay, we did computed tomography, which confirms blebs 
of the upper lobes on both sides. The deficit of alpha-1-antitrypsine and a Marfan’s syndrome were 
excluded. Smoking, BMI 15.7 Kg/m2 and male sex are detected as the risk factors.
Results: A two time surgical management is planned; a minimally invasive video-assisted thoraco-
scopic wedge resection of the upper lobe with mechanical pleurodesis is performed in the two sides 
with a month lapse. An anatomic communication between the pleural cavities is searched and ex-
cluded during the thoracoscopy. The histopathology analyses shows apical bilateral blebs and bullous 
emphysema in otherwise healthy pulmonary parenchyma. The postoperative recovery was uneventful 
and the 6 months follow-up shows neither recurrence nor respiratory disease.
Conclusion: This rare life threatening medical emergency occurs in around 1.6% of all pneumothorax. 
An underlying pulmonary disease should imperatively be excluded and a bilateral surgical manage-
ment is mandatory in order to prevent the recurrence. We preferred a two steps surgical treatment to 
minimize the surgical risk and to treat this case safely.

P 58
Reexpansion pulmonary edema: Myth or reality?
H. L. Chan, M. Dimitrief, F. Cherbanyk, D. Roulet, E. Pezzetta (Montreux)

Objective: Reexpansion pulmonary edema (RPE) is a rare but potentially life-threatening complication 
that can occur following lung expansion while managing patients with pleural effusion or pneumotho-
rax. We report the case of a young patient who experienced a RPE after thoracentesis for a traumatic 
pneumothorax.
Methods: A 23-year-old man, light smoker with no history of underlying lung disease, was admitted to 
our emergency department for moderate right chest pain and dyspnoea since one week after playing 
football. At physical examination, he was dyspneic and the SpO2 was 94% on room air. Auscultation 
revealed no respiratory murmur on the right side. Laboratory findings were nonspecific. A chest x-ray 
revealed a pneumothorax on the right with a subtotal lung collapse. A chest tube was inserted and was 
connected to a chest drain system with suction of 20 cm water column. One hour later, the patient’s 
condition rapidly worsened. He was tachypneic and the SpO2 was 89% in spite of 10L/min of O2. Im-
mediately a chest x-ray was taken and revealed a right upper-lobe pulmonary oedema. The patient has 
been admitted in ICU. His condition was rapidly stabilized under continuous positive airway pressure 
respiration (CPAP) and intravenous Furosemid. The patient was discharged home 4 days later and at 
2 weeks of follow-up, the patient was asymptomatic with a normal chest x-ray.
Results: RPE is a rare, life-threatening complication that usually occurs through rapid reexpansion of a 
chronically collapsed lung, such as massive pleural effusion or pneumothorax. The incidence is less 
than 1% with mortality up to 20%. The RPE mostly happens within a few hours after reexpansion of 
the collapsed lung. However, the onset of RPE can occur anytime within 24 h of reexpansion. The 
risk factors include a longer duration of collapse, rapid drainage of pleural air or fluid, application of 
negative intrapleural pressure, the degree of lung collapse, and younger age. The clinical picture varies 
according to the extent of the edema and the treatment for RPE is symptomatic. Apart from monitoring 
the patient’s vital parameters, CPAP may be necessary to reexpand the collapsed alveoli. Supportively 
anti-inflammatory drugs and diuretics should also be given.
Conclusion: Although the RPE is a rare complication after the treatment of a pneumothorax, the physi-
cian should be aware of the severity of this disease pattern and always keep it in mind.

P 59
Management of late onset of postpneumonectomy empyema
T.-L. Nguyen, B. Hoksch, R. A. Schmid (Bern)

Objective: Postpneumonectomy empyema (PPE) is a rare but severe complication. The onset occurs 
mostly within days and several weeks after surgery mainly (75%) due to a bronchopleural fistula 
(BPF). The cause of late onset of a PPE – months or even years after resection - without BPF is mostly 
via the haemtogenous way. We report one of these rare cases with onset of pleural empyema 16 years 
after pneumonectomy.
Methods: A 64-year old male patient, who underwent a left pneumonectomy for non-small cell lung 
cancer and developed 16 years later an unclear B-symptomatology. A CT was performed and showed 
a thoracic inhomogeneous collection 5x2x6 cm with capsular enhancement. Chest wall abscess an 
pleural empyema was diagnosed during operation. VATS decortication and debridement was carried 
out followed. The procedure was repeated under general anesthesia on day 2 and 4. During the third-
look operation a VAC sponge was applied. The finally wound closure has been successfully performed 
with an ipsilateral serratus muscle flap in the follow-up. Initial intravenous antibiotic therapy was main-
tained according to the microbial culture of the pleural cavity that revealed a Staphyloccus aureus. The 
samples taken from the thoracic cavity showed no evidence of carcinoma. The patient was discharged 
on postoperative day 15. 
Results: In the presented case, the patient probably suffered from a chronic PPE that was revealed by 
an initiation of immunotherapy before diagnosis was established. A BPF was ruled out. We supposed 
infection of the pleural cavity occurred via the haemtogenous way.
Conclusion: Late onset of PPE remains a challenging diagnosis for a high morbidity and mortality entity 
with various way of management. According to the literature there is no clear definition of late onset of 
PPE, some authors consider an onset over 3 months after pneumonectomy as a late onset. Additional, 
there is no standardized treatment in this situation. Different types of lavage (saline solution, diluted 
povidone-iodine solution or antibiotic irrigation) and drainage systems (chest tube, thoracostoma or 
Vaccum-assisted closure (VAC) are described. However the goal of the management, “ubi pus, ibi 
evacua”, has not changed. The key of successful treatment is early diagnosis and ruling out a BPF, 
followed by drainage and cleaning the postpneumonectomy cavity.

P 60
Favorable outcome (90-day mortality) in a large cohort of patients after lung volume reduction surgery
C. Caviezel, J. Von Rotz, I. Opitz, S. Hillinger, I. Inci, D. Schneiter, W. Weder (Zürich)

Objective: Lung volume reduction surgery (LVRS) leads to improved lung function and survival in well 
selected patients with severe emphysema. Due to concerns about mortality and morbidity this therapy 
is not offered to all suitable patients. Perioperative mortality in literature is between 4.5% and 6%. We 
hypothesized a lower postoperative 90-day mortality in patients with lung volume reduction surgery 
for severe emphysema.
Methods: All patients who underwent unilateral or bilateral, open or thoracoscopic LVRS for severe 
homogeneous or heterogeneous emphysema between January 2000 and July 2015 were included 
for analysis. Postoperative 90-day-mortality was the primary endpoint. Postoperative complications, 
length of hospital stay and forced expiratory volume in 1 s (FEV1%) pre-operatively and three months 
postoperatively served as secondary endpoints.
Results: 418 patients were included. 80 patients had homogeneous emphysema (19%). 58% had 
bilateral LVRS. In 92% the procedure was performed thoracoscopically. 30 operations were Re-LVRS. 
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Postoperative complications occurred in 211 patients (50%). 147 patients had a prolonged air leak as 
the most frequent complication (35% of all patients). 12.7% of all patients and 36% of the patients with 
prolonged air leak respectively required a second operation for fistula closure (n=53). In 219 patients 
follow-up lung function after three months was available. FEV1% improved by 33% from pre-operative 
median 27% to postoperative median 34% (p<0.0005). Median length of hospital stay was 11 days 
(range 3 – 91 days). Postoperative 90-day mortality was available in all patients and was 1.4% (n=6).
Conclusion: LVRS can be performed successfully with a much lower postoperative mortality than re-
ported so far. Therefore offering of this effective procedure should be extended.

P 61
Clinical and radiological outcome following treatment of clavicle fractures using a new anatomically 
shaped plate system
R. Fuhrer, U. Riede (Solothurn)

Objective: The anatomic shape of the clavicle raises difficulties achieving basic principles in fracture 
management such as anatomic re-alignment as well as stable fixation. The aim of this investigation 
was to evaluate the introduction of the new precontoured VariAx Clavicle Plate System in the treatment 
of clavicle fractures.
Methods: From March 2012 to December 2014, 70 consecutive patients (average age 37.4 years, 
range 15 – 67 years) with a closed displaced midshaft clavicle fracture underwent open reduction 
and plate fixation using the VariAx Clavicle Locking Plate. 89% of the fractures were multifragmentary. 
Follow-up was performed clinically and radiographically at 6 weeks and 3 months postoperative. At 
last follow-up, we assessed by telephone interview (mean 1.65 years postoperative, range 0.72 – 3.16 
years) need for implant removal, plate discomfort and return to work. We evaluated intraoperative need 
for contouring the plate, anatomical fit, postoperative shoulder function, plate discomfort and need for 
implant removal.
Results: In our series, no need for intraoperative bending of the plate was documented. Good intra-
operative fit of the plate was achieved with the precontoured plate system. No unanatomical implan-
tation has been carried out (no left on right, no medial on lateral and vice versa). Postoperative, no 
implant-related complication was seen. In 12 cases, elective plate removal was requested by the 
patient. Complications were one implant-associated infection with probionibacterium acnes and one 
secondary loss of reduction in consequence of insufficient primary reposition and fixation. In this case, 
re-osteosynthesis (VariAx Clavicle Plate) was carried out and resulted in sufficient stability until union 
was clinically and radiographically achieved. At the time of telephone interview no patient reported 
significant plate discomfort.
Conclusion: The new anatomically shaped VariAx Clavicle Locking Plate System offers good anatomi-
cal fit and intraoperative applicability: There is no need for intraoperative plate-bending or unanatomi-
cal imlantation in midshaft clavicle fractures. The method showed good results without implant related 
complications, it provided sufficient stability and satisfactory clinical outcome.

P 62
Problem solving in tibia nailing – transfractural retrograde nail insertion
S. Haupt, H. Frima, C. Sommer (Chur)

Objective: Lower leg fractures are a very common injury. Whenever possible nailing is the preferred 
treatment. The goal of nailing is restoration of length, axis and rotation. Intraoperative nailing related 
complications can occur. We would like to present an exceptional solution for posterior cortex perfora-
tion.
Methods: A 65-year-old female fell on an icy road and twisted her leg. X-Rays showed a simple torsional 
fracture at the border between the middle and distal third of the tibia shaft (AO 42-A1.2). Decision was 
made for intramedullary nailing.
Results: Via a lateral parapatellar approach in semi-extended knee position the tibia was opened and 
the guidewire introduced into the distal part of the tibia. After reaming up to 11.5mm, a 10mm can-
nulated tibia nail (ETN) was inserted using mild hammer blows. Despite careful insertion and correct 
placement of the guide wire, the nail perforated the rather thin posterior cortex. The guidewire itself was 
bent in a recurvatum and splitted the posterior cortex longitudinal towards the distal end of the fracture. 
An open reduction with use of reduction forceps did not help. In this dreadful situation the decision was 
made to insert the nail through the fracture site retrograde into the proximal fragment until it appeared 
at the proximal tibial rim. Only then a successful nailing could be accomplished as planned. Further 
healing was uneventful.
Conclusion: Although tibia nailing is usually a straightforward procedure, it can become very difficult 
and complicated e.g. by iatrogenic posterior perforation. The unusual solution of retrograde nail inser-
tion via the fracture solved this problem in our case. A more posterior located entry point and/or less 
steep insertion angle might reduce this risk.

P 63
Septic sacroiliitis – a rare cause of hip pain
T. Rauer, A. Rindlisbacher, M. Zünd (Baar)

Objective: Septic sacroiliitis (SSI) is a rare disease representing only 1-2% of all cases of septic arthritis. 
The initial non-specific symptoms often delay diagnosis.
Methods: A 18 year old man presented with a 3 day history of atraumatic left-sided hip pain with re-
duced hip mobility and febrile temperature (T 38.6° C). The left-sided sacroiliac joint (SIJ) was painful 
on palpation. The blood analysis showed normal leucocytes and an elevated CRP to 55mg/dl. While 
pelvis X-ray was normal, the MRI showed a mild effusion of the left SIJ. Blood cultures were taken 
and a CT-guided SIJ puncture was done following an empiric intravenous antibiotic therapy (IAT) with 
amoxicillin / clavulanic acid.

Results: The blood cultures and the SIJ aspirate showed a penicillinase-forming methicillin-sensitive 
Staphylococcus aureus. As portal of entry a small right-sided prepatellar graze was postulated. Af-
ter resistance adjustment of the IAT to flucloxacillin for 2 weeks followed by a 10-week oral antibiotic 
therapy (OAT) with Co-trimoxazole a restitutio ad integrum was achieved.
Conclusion: The gender distribution of SSI is controversial discussed, with a tendential female predomi-
nance. The presence of fever is variable (<50% of cases). If clinical findings suspecting SSI the imaging 
of choice is the MRI. The most common pathogen is Staphylococcus aureus. A resistance equitable 
IAT for 2 weeks followed by a OAT for 6 to 12 weeks is recommended. A surgical intervention is rarely 
required. In patients with atraumatic pain in the hip-, lumbar spine- or gluteal-region a SSI should be 
considered.

P 64
To operate or not? – post traumatic diastasis of the pubic symphysis in a pregnant woman
R. D’Amico, B. Gächter, M. Bernasconi, M. Arigoni (Locarno)

Objective: We report the case of a 35-year old patient with an open book fracture of the pelvis during 
pregnancy.
Methods: A 35-years old pregnant patient was hit by a car at low speed. Considering the only moder-
ate pelvic pain and the fact that she was in the 28th week of pregnancy no x-rays were performed in 
the acute situation. Because of persistent pelvic pain in the pubic region a pelvis x-ray was performed 
after the C-section delivery ten weeks later.showing an opening of the pubic symphysis of 26 mm and 
the fractures of ischiopubic and ileopubic branches. The radiological assessment was completed with 
standing x-rays on one leg, showing an instability of the anterior pelvis, and a CT-scan which excluded 
a fracture of the posterior pelvic ring.
Results: The lesion was classified as open book pelvic fracture type B1 in the Tile classification and 
surgical fixation was discussed. Considering the age of the lesion and the only moderate clinical find-
ings a non-operative treatment with partial weight bearing was initiated. At 4 weeks there was already 
a considerable improvement of the symptoms and at the 8 weeks follow up the patient presented with 
almost no pain and the x-ray of the pelvis showed a complete normalisation of the symphysis with 
consolidated fractures.
Conclusion: In literature spontaneous, postpartum rupture of the symphysis with a widening of more 
than 1 cm is a rare event which occur with an incidence of 0,3% of the deliveries. The management 
of such lesions during pregnancy or after delivery remains controversial, because, on the one hand, 
a physiological widening can show a spontaneous resolution of the problem but in cases of large 
widening chronic pain can develop. Open book fractures with pubic symphysis wider than 10 mm are 
generally an indication for surgical treatment, especially in young people. In our case the traumatic 
injury was confirmed by the fractures of the anterior pelvic ring and the symphysis widening was of 
2,6 cm which for a fracture would have been a indication to surgical fixation. On the other hand it was 
difficult to evaluate how much of the widening was due to postpartal changes. The conservative treat-
ment provided a good clinical and radiological outcome.

P 65
Misalignment of the clavicle after intramedullary fixation of a midshaft fracture with a titanium elastic 
nail results in acute neurovascular thoracic outlet syndrome
J. Gieger, F. Beeres, K. Birrer, R. Babst (Luzern)

Objective: Most fractures of the clavicle are located in the midshaft area and can be treated with in-
tramedullary nailing or plate fixation. The most frequently described complications are due to the op-
eration itself, sharp-edged bone fragments, or distinctive production of callus. Neurovascular thoracic 
outlet syndrome due to straightening of the natural curvature of the clavicle after intramedullary nailing 
is rarely described.
Results: A 31-year-old patient with a fracture of the medial third of the left clavicle was treated with a 
titanium elastic nail. Before and directly after surgery, there were no pathologic signs relating to blood 
circulation, motor function, or sensation. Ten days after surgery, the patient noticed a progressive 
muscular weakness. In addition, he had paresthesia and livid discoloration of the fingers. A modern 
CT-Angio, with a late venous sequence, combines the advantages of visualizing the vessels and the 
bone structures. It showed a shortening of about 5mm and significant narrowing between the first 
rib and the clavicle. The CT-Angio in a elevated arm position revealed mild stenosis of the subclavian 
artery. A neurologic evaluation with a manual testing of the muscles revealed a significant reduced 
muscular strenght with weak reflexes. An additional MRI showed no evidence of a lesion, compression, 
or distention of the brachial plexus. After reviewing all the results, we decided to remove the titanium 
elastic nail earlier than initially anticipated, 3 months after the initial treatment. After the removal, a final 
neurological evaluation showed that the paresis of the left arm had fully resolved and that the patient 
now had symmetrical muscle strenght, tendon reflexes and complexion of the fingers. Nine month after 
removal, the radiographs showed the fracture consolidated and restoration of the natural curvature.
Conclusion: Possible transformation or straightening of the natural curvature of the clavicle may cause 
neurovascular thoracic outlet syndrome. This case report completes the spectrum of complications 
after titanium elastic nail implantation and presents an algorithm for the workup of this complication. 
In that case, early removal of the intramedullary nail or conversion to plate osteosynthesis to restore the 
natural convexity should be evaluated.

P 66
Management of lateral subtalar dislocation in a pre-injured ankle: A case report
F. Lucadei, L. Agnello (Bellinzona)

Objective: The subtalar dislocation is the simultaneous displacement of the talocalcaneal and talona-
vicular joints. Those injuries are uncommon (1-2% of all dislocations) and represent approximately 1% 
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of all traumatic injuries of the foot and the 15% of the peritalar lesions. We present a case report of a 
lateral subtalar dislocation treated conservatively.
Methods: A 48 yrs-old patient, ex-basketball player, was referred to our emergency department after 
a fall from 1 meter of height with consequent trauma in eversion on his right ankle. The entire hindfoot 
was in a valgus deformation and the forefoot was in abduction. X-ray showed a complete lateral sub-
talar dislocation. We performed immediately a closed reduction in general anesthesia with success 
and consequent immobilization in plaster splint. The CT scan showed tibial-tarsic and talus-calcaneal 
joint anatomically replaced with some chip fractures in the head of the talus and on the contour of top 
and back of navicular bone.
Results: At one week follow-up no neurovascular complications was found and the ankle was stable. 
At 2 weeks the edema was completely regressed. The plaster splint was removed and a scotch-cast 
was put on until the fourth week post trauma without load on the lower limb, considering the several 
trauma in the past. An MRI showed alterations in perimalleolar and sinus tarsiers zone: the interruption 
of the cervical and interosseous ligament, a complete rupture of anterior talofibular and calcaneo-
fibular ligament and of the great pert of the deltoid ligament. At fifth week an air-cast was placed 24 h, 
a full weight bearing was permitted and a physiotherapy treatment began. At seventh week the patient 
was able to regain independence in daily life activities and walk without pain. The AOFAS and the Karls-
son and Peterson Scoring were submitted from the beginning to the last follow-up and changed from 
8 and 22 to 92 and 87 respectively.
Conclusion: In literature there is disagreement about conservative treatment of lateral subtalar disloca-
tion, due to its rarity and final outcome. Functional assessment allows us to conclude that the treatment 
was performed properly and not associated with joint instability or stiffness despite previous traumas. 
We believe that the appearance of multicenter and retrospective studies will improve the interpretation 
and allow a more specific treatment of this rare dislocation.

P 67
Perioperative visual loss (POVL) in trauma patients without head injury: A report of two cases
F. Al Hasani, P. Stillhard, C. Sommer (Chur)

Objective: POVL without head trauma is rare, unexpected and a devastating complication. It is mostly 
associated with anterior ischemic optic neuropathy (AION), and much rarer with cortical blindness. In 
2015 we observed two cases in our clinic.
Methods: Patient A sustained in a high-speed car accident a periprosthetic femur fracture but no head 
injury. The osteosynthesis was done in a hemodynamically stable patient followed with a mild hypoten-
sive period on the ICU due to intra- and postoperative blood loss. Low Hb level (62g/L) was corrected 
with 6 RCCs (red cell concentrate) in the first three days. Patient B fell 10 meters from a roof. He was 
hemodynamically unstable on arrival. Multiple fractures including a lumbopelvic dissociation were di-
agnosed. After damage control surgery including a pelvic C-clamp, definitive lumbopelvin stabilisation 
was started on day 1 under stable conditions and normal organ function. A massive intraoperative 
blood loss lead to a prolonged shock state requiring mass-transfusions (28 RCCs).
Results: Patient A showed a fast prograding vision loss on day 2. CT and MRI (head, neck) were normal 
as well as fundoscopy. The diagnosis of an AION was made and steroids were given, but unfortunately 
without improvement of vision after nine months. Patient B was awaken after extubation but there was 
a major discordance between the patients subjective vision and the objective examination. The patient 
denied his visual loss and confabulated, which is known as Anton Syndrome. A cortical blindness was 
suspected, which could be confirmed by MRI. Both patients were middle aged (50, 67), male, with ma-
jor traumatic blood loss and periods of moderate hypotension with relative slow response to treatment.
Conclusion: POVL is a rare complication and mainly seen after planned spine and cardiac surger-
ies. Identified risk factors include male sex, longer anaesthetic duration, greater estimated blood loss, 
and decreased percent colloid administration. POVL is often permanent and untreatable, so preven-
tion is the key to limit its impact. We could not find this complication in the current trauma literature. 
We believe that teaching for early recognition and aggressive management of haemorrhagic shock in 
trauma patients is a very important and ongoing task and has to be continued.
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Endo/Exo-prosthesis in a 51 year old woman: First case in Switzerland
M. S. Demarchi, L. Deabate, M. Delcogliano, R. Rosso, C. Candrian (Lugano)

Objective: Conventional socked systems for patients with an above knee amputation have reached 
nowadays a good level of satisfaction for the patients, nevertheless the patients complain about pain 
at the tuber ischiaticus, have difficulties sitting and to put the prostheses on. Even if not so widespread, 
an alternative solution is in use since 1990 in the northern part of Europe, with about 170 cases re-
ported in literature, The concept consists of implanting an endoprotheses into the femur with a per-
cutaneous attachment to the distal (exo-) prosthesis. This system seems to overcome the aforemen-
tioned socket system problems and to provide a better control of the prosthetic limb including sensory 
feedback from the ground. On the other hand, the percutaneous communication with the prosthesis 
hides the potential risk of an “infection” of the prosthesis, reported to be as high as 20 percent. We are 
aiming at presenting a case report of the only case of endo-exoprothesis implanted in Switzerland and 
to highlight its potential.
Methods: A 51 year old woman, 18 years after a traumatic relatively high above knee amputation with 
a critical stump for many years after using a conventional socked system, the patient underwent an 
implantation of an endo/exo- prosthesis which was highly satisfactory for about 2 years without com-
plications. Subsequently moderate symptoms at the medial portion of the amputation stump occurred 
and because of suspicious secretion, a revision with radical debridement of the wound, removal of the 
external part of the prosthesis were performed and a large spectrum antibiotic therapy started. As the 
conventional x-ray and the CT scan of the stump didn’t show signs of loosening or involvement of the 
endoprothesis, it was not removed. After a few weeks, a carottage of the stoma was performed in a 
clean situation and the attachment for exo-prothesis was re-implanted. One year after the complica-

tion, she is now very happy with here prostheses nevertheless the complications.
Conclusion: Although there is an increased risk of superficial infection, literature shows that it involves 
only in very small percentage the stem and that the advantages of endo-exoprothes compared to con-
ventional systems are important. Therefore, in special cases with an unsatisfactory socked situation, it 
should be considered as alternative.
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Delayed massive hemothorax occuring after minor thoracic blunt trauma in a patient under rivaroxa-
ban. A case report
M. Dimitrief, H. L. Chan, F. Cherbanyk, J. L. Gassend, C. L. Kilbert, D. Roulet (Montreux)

Objective: New oral anticoagulants do not require routine laboratory monitoring. However, they induce 
a state of hypocoagulation and increase the risk of bleeding. A significant number of publications have 
reported uncontrollable hemorragic complications, especially in old patients with renal insufficiency, 
non steroidal antiinflammatory treatment and extremes in body weight.
Methods: 80 year old male under rivaroxaban 20mg daily for occasionnal atrial fibrillation presenting 
in the Emergeny Department (ER) one week after minor blunt thoracic injury. The initial thoracic radiog-
raphy had shown 2 uncomplicated rib fractures and the patient was discharged without follow-up. In 
our ER he was unstable (blood pressure 95/65, heart rate 100 b/min, respiratory frequency 30 c/min, 
SaO2 88% in air and was immediately transfered to the intensive care unit. Blood tests showed hemo-
globin 121 mg/ml, INR: 1, aPTT: 32,9 and normal plattelet count. The x ray showed unilateral opacity 
and a chest drain tube 32 F was inserted basally. 1450 ml of blood under pressure were immediately 
drained and the patient became stable. The CT scan showed active arterial bleeding (right internal 
mammary and supradiaphragmatic arteries) the patient was transferred to the University Hospital for 
embolisation and remained stable inspite of an ongoing bleeding of 150 ml/hour. He finally underwent 
emergent right posterolateral thoracotomy because of hemodynamic instability during his transfert. 
Hemostasis was achieved and the patient had a slow but uneventful recovery.
Conclusion: Rarely, hemothorax may occur up to a week after injury, heralded by the onset of new 
chest pain and dyspnea. A previously normal chest x-ray or CT differenciates it from retained hemotho-
rax. After a thoracic injury in a patient treated by rivaroxaban it is essential to keep in mind that a de-
layed hemothorax can occur. Consequently, a clinical follow up is necessary especially if rib fractures 
are present. An aggressive surgical treatment can be necessary in case of a massive hemothorax. 
Furthermore it is of extreme importance to strictly respect the indications when prescribing rivaroxaban 
because bleeding complications can be life threatening.




