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Editorial

Dear colleagues & friends,

The present 14th special edition of swiss knife is offered  

in a pdf format on the web.

Enjoy reading a selection of this year’s abstracts with  

colored illustrations.

On behalf of the editorial board of swiss knife I wish you a  

highly interactive congress of the Swiss Society of Surgery 

2017 in Berne!

Markus Zuber M.D.

Guest editor

swiss knife, special edition 2017
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Coloproctology I 7
7.1
Abdominal damage control surgery: Staged procedure for critically ill patients with abdominal sepsis
S. Faes, T. Zingg, M.-O. Sauvain, H. Teixeira, M. Hübner, N. Demartines, D. Hahnloser (Lausanne)

Objective: Patients with abdominal sepsis due to intestinal ischemia or perforation frequently undergo 
discontinuity resection with a high rate of permanent ostomy. The aim of this study was to evaluate a 
2-stage approach to increase the rate of deferred primary anastomosis.
Methods: Staged procedure was defined as damage control with resection of the infectious source 
leaving the bowel disconnected, followed by a planned second look ≥24 hours during daytime. The 
decision criteria to enter staged procedure were abdominal sepsis with preoperative noradrenaline 
>10μg/min, intraoperative pH <7.2, base excess (BE) >-6 and/or lactate >5mmol/l. If all 4 criteria 
were absent, direct anastomosis was proposed.
Results: Since April 2016 the staged procedure approach was used for all patients with abdominal 
sepsis, including 25 patients (56% women, median age 69 yrs (range 22-90)). Sources of abdominal 
sepsis were intestinal ischemia/necrosis (15 pts), perforation (7 pts) and anastomotic leak (3 pts). 
Mean operating time for damage control was 83 minutes (±36). Abdominal VAC was placed in 24 
patients (96%). 19 patients had intraoperative noradrenaline requirements ranging from 3-80μg/min. 
Intraoperative blood gaz analysis revealed mean values of pH 7.27 (±0.14), BE -5.3 (±6.1) and lactate 
3.7mmol/l (±3.7). Two patients fulfilled all 4 inclusion criteria, 2 patients fulfilled 3 criteria, 5 patients 
fulfilled 2 criteria and 5 patients fulfilled 1 criterion. Eleven patients did not meet any inclusion criteria, 
but were included due to intraperitoneal soiling (6 pts), mesenteric ischemia of unclear extent (4 pts) 
and polytrauma (1 patient). Discontinuity resections were performed in 24/25 patients. Planned sec-
ond look was performed after a mean of 44 hours (±14) with anastomosis in 14/24 patients, stoma 
formation in 4/24 patients and additional staged procedure in 4/24 patients, all of them had anasto-
mosis during further operations. Two patients died before reconstruction. The overall stoma rate was 
18% (4/22). Stoma rate was independent of the number of fulfilled inclusion criteria.
Conclusion: Staged procedure in abdominal sepsis is a novel treatment approach that allows a man-
agement adapted to the septic condition of the patient. This approach is feasible and can lead to a low 
rate of permanent ostomy.

  
7.2
Slight impairment of long-term functional outcomes after rectal resection for deep infiltrating pelvic 
endometriosis does not outweigh its enormous clinical benefit
S. Erdem, S. Imboden, A. Papadia, S. Lanz, M. Mueller, M. Worni, B. Gloor (Bern)

Objective: Curative management of deep infiltrating endometriosis is challenging and requires com-
plete removal of all endometriotic implants. The surgical approach of rectal involvement has become 
a topic of debate given the fear of postoperative bowel dysfunction and complications after rectal re-
section.
Methods: All patients undergoing rectal resection for deep infiltrating rectovaginal endometriosis from 
06/2002 to 05/2011 were included in this observational study. Symptoms considering evacuation 
(points: 0 [best]-21 [worst]) and continence (0 [best]–24 [worst]) were assessed in detail using a 
standardized questionnaire developed by Hallböök et al. before and at least 24 months after surgery. 
Information on gynecological symptoms were also collected. Comparisons were made using the non-
parametric Wilcoxon signed-rank test.
Results: Overall 66 women were operated. 15 patients were lost to follow-up. Of the remaining 51 
women, the median age was 32 years (range 24-46) with a median follow-up of 86 months (range 
26-168). Most patients (n=48, 94%) underwent a laparoscopic resection (4% converted, 2% primary 
open); end-to-end-anastomosis was performed in 41 patients ( 82%). Two patients (4%) had an anas-
tomotic insufficiency while one of these was complicated by rectovaginal fistula. Median distance 
of the anastomosis from the anal verge was 7cm (range 3-15). During follow-up, dysmenorrhea, 
non-menstrual pain, and dyspareunia all substantially improved (p<0.001 for all comparisons). The 
overall evacuation score deteriorated from a median of 0 (range 0-11) to 2 points (0-15), p=0.002. 
This mostlyimplied the need of medication to evacuate, feeling of incomplete emptying, difficulties to 
empty, return to evacuate, and time needed to evacuate. The overall continence also deteriorated from 
0 (range: 0-9) to 2 (0-9), p=0.003. The main aggravation was found to affect warning before passing 
motion and ability to defer evacuation.
Conclusion: Laparoscopic segmental rectal resection is associated with excellent results regarding 
endometriosis related symptoms. If rectal resection is necessary to achieve complete resection, this 
can be performed safely. Though, all patients have to be preoperatively informed about possible im-
pairments in evacuation and continence. However, its clinical impact does not outweigh the enormous 
benefit that can be achieved through this approach.

7.3
Is discharge within 24 hours from a laparoscopic colectomy feasible and safe? Experience from two 
UK centers
S.-G. Popeskou, S. Panteleimonitis, E. Langford, A. Parvaiz, T. Qureshi (Poole/UK)

Objective: Enhanced recovery programs combined with minimally invasive surgery have significantly 
reduced hospital stay after elective colorectal resections. This study focuses at whether patients can 
be discharged safely within 24 hours following a laparoscopic colectomy.
Methods: Prospectively collected data from two UK centers, ranging from 2006 to 2016 were ana-
lyzed. Patients with both benign and malignant pathology undergoing elective laparoscopic colonic 

resections were included. A standardized, modular approach to surgery in combination with ERAS 
(Enhanced Recovery After Surgery), were followed, with the exception of epidural analgesia being re-
placed with single shot spinal infiltration. To confirm safe discharge, patients were followed up by a 
nurse-lead telephone call system. The short-term clinical outcomes were analyzed.
Results: A total of 850 patients underwent elective laparoscopic colonic resections. A group of 53 
(6.2%) patients were discharged within 24 hours following surgery. There were no conversions or mor-
tality associated with surgery. From them, 4 (7%) patients were readmitted within 30 days of discharge 
and 2 (3%) required reoperation within 30 days. (Small bowel obstruction & wound abscess drain-
age). Our analysis indicates that elevated BMI (p=0.041), female sex (p=0.009) and benign pathology 
(p=0.017) were factors negatively affecting a 24h discharge.
Conclusion: This study demonstrates that the concept of a 24-hour discharge following elective lapa-
roscopic colorectal resections is safe and feasible in selected patients. A standardized approach to 
laparoscopic surgery and adherence to an ERAS protocol helps to achieve this. 

7.4
Randomized controlled trial assessing the value of pre-habilitation in patients undergoing colorectal 
surgery according to the ERAS protocol for the improvement of postoperative outcomes
S. Gloor1, C. Tschuor1,2, N. Greco1, G. Mungo1, D. Gisi1, M. Wirz1, D. A. Raptis2, C. Merki-Künzli3,  
M. Misirlic1, S. Breitenstein1 (1Winterthur, 2Zurich, 3Schaffhausen)

Objective: Mobilization is a key element in early postoperative care. However, there are no recommen-
dations regarding preoperative physical activity. We designed a single center randomized controlled 
trial to assess whether 2-3 weeks of prehabilitation before elective colorectal surgery within the ERAS 
(Enhanced Recovery After Surgery) protocol reduces postoperative complications, improves function-
al outcome with regard to fitness, reduces the costs and the need for external rehabilitation. We here 
report feasibility and patient data as well as preliminary results.
Methods: The pERACS (Prehabilitation - Enhanced Recovery After Colorectal Surgery) study is a sin-
gle-center, single-blinded prospective randomized controlled trial. Patients are randomized into two 
groups. The intervention will be compared to usual care. A 2-3-week cardiorespiratory and resistance 
training will be conducted 3-times per week. Two sessions are supervised by a physiotherapist and one 
is home-based. Physiotherapy consists of one hour, moderate to intense interval training combined 
with muscle strength training. Overall morbidity will be assessed by the comprehensive complication 
index (CCI). Secondary outcomes include complications assessed according to the Clavien-Dindo 
classification, length of hospital stay, readmission rate, mortality rate, physiotherapeutic scores and 
treatment related costs. Sample size calculation (25% reduction of complications, alpha = 0.05, power 
80%, drop out rate of 10%) resulted in a number of 56 patients per group.
Results: The recruitment started in July 2016 with 28 patients included until end of 2016. Reasons for 
exclusion consisted of tumor obstruction with need for early surgery (43.2%) or remote habitat with 
inability to attend instructions at the institution (23.5%). The mean age was 66.0 years (range 43 to 
86). 50% of the patients were female. Mean BMI was 26.5 (range 18.1 to 40.5). 35.7% of patients were 
treated for carcinoma. The dropout rate was 0%.
Conclusion: The study is feasible with a 0% dropout rate and superior compliance. The recruitment rate 
depends on tumor extend and accessibility of the physiotherapy facility. Whether prehabilitation has an 
impact on postoperative complications needs to be reported once the study is terminated.

  
7.5
Impact of enhanced recovery pathway on surgical site infections after colorectal surgery
F. Grass, C. Gronnier, N. Demartines, M. Hübner (Lausanne)

Objective: Enhanced recovery (ERAS) pathways help to reduce complications, length of stay and costs 
after colorectal surgery. The present study aimed to evaluate a potential effect of ERAS on surgical site 
infections (SSI).
Methods: All consecutive colorectal surgical patients operated between May 2011 and September 
2015 constituted the cohort for this retrospective analysis. Over 100 items related to demographics, 
surgical details, compliance and outcome were registered in a prospectively maintained database. 
Risk factors for SSI were identified by univariate analysis and by multinominal logistic regression.
Results: 54 out of 397 patients (14%) developed SSIs. Independent and modifiable protective factors 
for SSI were smoking abstinence (OR 0.29; 95%CI 0.11-0.78, p=0.014), minimally invasive surgery 
(OR 0.3; 95%CI 0.16-0.56, p<0.001), elective setting as compared to emergency procedures (OR 0.45; 
95%CI 0.22-0.91, p=0.026) and renouncement of oral bowel preparation (OR 0.14; 95%CI 0.28-0.66, 
p=0.013). Compliance to ERAS items of >70% was not retained as protective factor for SSI after multi-
variate analysis (OR 0.94; 95%CI 0.46-1.92, p=0.86).
Conclusion: Smoking, open and emergency surgery and bowel preparation were risk factors for SSI, 
while the ERAS pathway had no independent impact.

7.6
Systematic review of pressurized intraperitoneal aerosol chemotherapy for the treatment of advanced 
peritoneal carcinomatosis
A. Vuagniaux1, F. Grass1, H. Teixeira-Farinha1, K. Lehmann2, N. Demartines1, M. Hübner1 (1Lausanne, 
2Zurich)

Objective: Pressurized Intraperitoneal Aerosol Chemotherapy (PIPAC) is a minimal invasive approach 
under investigation as novel treatment for patients with peritoneal carcinomatosis (PC) of various ori-
gins. The aim was to review the available evidence on mechanisms, clinical effects and risks.
Methods: Systematic review on pressurized intraperitoneal chemotherapy from January 2000 to Octo-
ber 2016. All kind of scientific reports were included.
Results: Twenty-nine relevant papers were identified, 15 were preclinical studies and 14 were clinical 
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reports. The overall quality of clinical studies was modest, 5 papers were prospective studies and there 
was no randomized trial. Preclinical data suggest better distribution and higher tissue concentrations 
of chemotherapy agents in PIPAC compared to conventional intraperitoneal chemotherapy by lavage. 
Technical feasibility (laparoscopic access and repeatability) was 67-82%. Surgery-related complica-
tions occurred in up to 12%. Postoperative morbidity was low (CTCAE 3-5 events in 10-30%), and 
hospital stay was about 3 days. There was no negative impact on quality of life reported. Histological 
response rates for therapy-resistant carcinomatosis of ovarian, colorectal and gastric origin were 62-
76%, 71-86%, and 70%, respectively. 
Conclusion: The limited available data suggest that PIPAC is feasible, safe and well tolerated. Prelimi-
nary good response rates call for prospective analysis of oncological efficacy.

7.7
Insurance status does not affect surgical outcomes after oncological colorectal surgery but influences 
the use of minimally invasive techniques – a propensity score matched analysis
M. Schneider, A. Rickenbacher, D. Cabalzar-Wondberg, S. Käser, M. Turina (Zurich)

Objective: Controversy exists whether surgical treatment is influenced by insurance status. We ana-
lyzed if operative technique, oncologic quality of the resected specimen and complication rates differ 
between patients with general versus patients with private healthcare insurance.
Methods: Based on the prospective database of the AQC (Arbeitsgemeinschaft für Qualitätssicherung 
in der Chirurgie), all patients undergoing elective resection for colorectal cancer between 2002 and 
2016 were identified. A propensity score match for age, gender and ASA-score of eligible cases was 
performed and outcomes assessed. T-test was used to compare interval data and Pearson Chi-Square 
test for nominal/ordinal data respectively.
Results: 988 (494 general & 494 privately insured patients) were matched for colon resection (CR) 
and 1042 (521 general & 521 private insured patients) for rectal resection (RR). The rate of incomplete 
oncological resections (R1/R2; CR: 2.8% vs. 4.2%; RR: 5.6% vs. 6.1%) as well as lymph node yield 
(CR median: 21 vs. 21; RR median: 18 vs. 18) did not differ with respect to insurance status. Patients 
with general insurance however had longer length of operation (CR: median 172 vs. 150 minutes; RR: 
median 240 vs. 206 minutes; p < 0.001) and higher blood loss (CR: median 100 vs 50 ml; RR: 150 
vs. 50ml; p < 0.001). Privately insured patients were more frequently operated using laparoscopic or 
robotic techniques (CR: 61% vs. 37%, p < 0.001; RR: 72% vs 61%, p = 0.014), however no overall dif-
ference in the length of hospital stay was observed between patients with general or private insurance 
(CR: median 12 vs. 12 days; RR: median 14 vs. 14 days). While there was no difference in intraopera-
tive complications for both colon and rectal resections, higher rates of wound infections in patients with 
a general insurance after colonic resection were reported in the registry (CR: 4% vs 1.6%, p = 0.006).
Conclusion: While the quality of the oncologic resection was not affected and only minor differences 
in postoperative complications were observed, the use of minimally invasive techniques was favored 
in patients with private insurance. Similarly, differences in blood loss and length of operation likely 
reflect the higher levels of surgeons in training operating on patients with general insurance coverage.

  
7.8
Gesture-controlled image management for operating rooms: A randomized crossover study to com-
pare interactions using gestures, mouse, and third person relaying
K. Vakalopoulos, R. Wipfli, V. Dubois-Ferrière, S. Budry, P. Hoffmeyer, C. Lovis, F. Ris, P. Morel (Geneva)

Objective: In this work, we aim at comparing formally three different interaction modes for image ma-
nipulation that are usable in a surgery setting: 1) A gesture-controlled approach using Kinect®; 2) oral 
instructions to a third party dedicated to manipulate the images; and 3) direct manipulation using a 
mouse.
Methods: Each participant used the radiology image viewer Weasis with the three interaction modes. 
In a crossover randomized controlled trial participants were attributed blockwise to six experimental 
groups. For each group, the order for testing of the three modes was randomly assigned. Nine stand-
ardized scenarios were used.
Results: 30 physicians and senior medical students participated in the experiment. Efficiency, meas-
ured as time used to pass the scenario, was best when using the mouse (M = 109.10s, SD = 25.96), 
followed by gesture-controlled (M = 214.97s, SD = 46.29) and oral instructions (M = 246.33s, SD = 
76.50). Satisfaction, measured by a questionnaire, was rated highest in the condition mouse (M = 
6.63, SD = 0.56), followed by gesture-controlled (M = 5.77, SD = 0.93) and oral instructions (M = 4.40, 
SD = 1.71). Differences in efficiency and satisfaction rating were significant. No significant difference in 
effectiveness, measured with error rates, was found.
Conclusion: The study shows with formal evaluation that the use of gestures is advantageous over 
instructions to a third person. In particular, the use of gestures is more efficient than verbalizing instruc-
tions. The given gestures could be learned easily and the reliability of the tested gesture-control system 
is good. Under the premise that a mouse cannot be used directly during surgery, gesture-controlled 
approaches demonstrate to be superior to oral instructions for image manipulation.

  
7.9
Correlation of micrometastatic tumor deposits in the bone marrow and lymph nodes of colon cancer 
patients. A prospective multicenter study
B. Weixler1, R. Warschkow2, C. Viehl3, U. Güller2, G. Sauter4, M. Zuber5 (1Basel, 2St. Gallen, 3Biel,  
4Hamburg/DE, 5Olten)

Objective: Bone marrow micrometastases (BMM) and small nodal tumor infiltrates (SNTI; isolated tu-
mor cells and micrometastases) in sentinel lymph nodes (SLN) each have been described as negative 
prognostic factors in patients with colon cancer. This study examines the relationship of BMM and SNTI 
in patients with colon cancer.

Methods: In a total of 122 patients with stage I-III colon cancer, bone marrow (BM) was aspirated from 
both iliac crests immediately preoperative after induction of general anesthesia and in vivo SLN map-
ping was performed during open standard oncological resection. Bone marrow aspirates were stained 
with the pancytokeratin marker A45-B/B3. All SLN underwent multilevel sectioning and were stained 
with H&E and with the pancytokeratin marker AE1/AE3. The correlation between the occurrence of 
BMM and SNTI in SLN as well as their impact on survival was assessed using Cox regression analyses.
Results: A total of 46 (37.7%) patients showed BMM, and 21 (17.2%) SNTI. BMM were not associated 
with the presence of SNTI in univariate (Odds ratio [OR]=0.64, 95% confidence interval [95%CI]=0.22-
1.69, p=0.377) and multivariate (OR=1.08, 95%CI=0.33-3.37, p=0.897) analysis. Both, BMM and 
SNTI were independent negative prognostic factors for overall survival (OS) (hazard ratio [HR]=2.68, 
95%CI=1.26-5.70, p=0.011, and HR=4.04, 95%CI=1.56-10.45, p=0.005, respectively) and disease 
free survival (DFS) (HR=2.07, 95%CI=1.06-4.06, p=0.037, and HR=2.93, 95%CI=1.24-6.93, p=0.016, 
respectively). Combined detection of BMM and SNTI demonstrated the poorest OS (HR=5.96, p=0.026) 
and DFS (HR=6.73, p=0.006).
Conclusion: This study demonstrates that BMM and SNTI are not associated with each other in stage 
I-III colon cancer, therefore suggesting independent metastatic pathways. These results furthermore 
identify BMM and SNTI as negative prognostic factors for cancer recurrence and death. Future trials 
will have to evaluate if standard lymph node evaluation is truly sufficient for the identification of patients 
at risk of disease recurrence or has to be supplemented by additional and/or more in-depths analyses.
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Bariatrics 11
11.1
Planned secondary wound closure at the circular stapler insertion site after laparoscopic gastric by-
pass reduces postoperative morbidity and hospital stay
D. Vetter1, D. A. Raptis1, H. Hosa1, A. Nocito2, M. K. Müller3, M. Bueter1 (1Zurich, 2Baden, 3Frauenfeld)

Objective: To assess whether planned secondary wound closure at the insertion site of the circular 
stapler reduces wound infection rate and postoperative morbidity after laparoscopic Roux-en-y Gastric 
Bypass (RYGB) and to identify independent predictive factors increasing the risk for wound infections 
after RYGB.
Methods: Retrospective single-center analysis of a prospectively collected database of 1400 patients 
undergoing RYGB surgery in circular technique between June 2000 and June 2016. Planned second-
ary wound closure at the circular stapler introduction site was performed at postoperative day three 
in 291 (20.8%) consecutive patients and compared to a historical control of 1109 (79.2%) consecu-
tive patients with primary wound closure. Independent predictive factors for wound infection were as-
sessed by multivariable analysis.
Results: Secondary wound closure significantly decreased wound infection rate from 9.3% (103/1109) 
to 1% (3/291) (p<0.000) leading to a shorter hospital stay (mean 9 (SD8) vs. 7 days (SD2), p<0.000)
 and reduced postoperative morbidity (mean 90-day Comprehensive Complication Index (CCI) 7.4 
(SD14.0) vs. 5.1 (SD11.1) p=0.008) when compared to primary wound closure. Primary wound clo-
sure, dyslipidemia and preoperative gastritis were independent predictive risk factors for developing 
wound infections both in the univariate (p<0.000; p=0.048; p=0.003) and multivariable analysis 
(p<0.000; p=0.040; p=0.012). Further, on multivariable analysis female gender was a predictive fac-
tor (p=0.034) for wound infection development. Diabetes mellitus type 2 was not confirmed as an 
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independent risk factor.
Conclusion: Secondary wound closure should be performed at the circular-stapler introduction site in 
laparoscopic RYGB, as this simple measure significantly reduces the overall wound infection rate as 
well as postoperative morbidity and hospital stay when compared to primary wound closure.

11.2
Electrical stimulation of the Lower Esophageal Sphincter (LES) improves Gastroesophageal Reflux 
Disease (GERD) in patients with Laparoscopic Sleeve Gastrectomy (LSG) 
Y. Borbély1, A. Nieponice2, L. Rodriguez3, H. Schulz4, M. Talbot5, D. Martin6, N. Bouvy7 (1Bern, 2Buones 
Aires/AR, 3Santiago de Chile/CL, 4Castrop-Rauxel/DE, 5Kogarah/AU, 6Strathfield/AU, 7Maastricht/NL)

Objective: LSG is the most commonly performed bariatric procedure worldwide. However, it can result 
in de novo GERD and may worsen preexisting GERD. LSG patients with GERD insufficiently controlled 
under PPI (proton pump inhibitors) do not have good treatment options except for more invasive, 
anatomy-altering gastric bypass surgery. LES electrical stimulation therapy has shown to improve out-
comes in GERD patients. The aim of this study is to evaluate the safety and efficacy of LES stimulation 
in LSG patients with insufficiently controlled GERD under maximum dose PPI therapy.
Methods: Patients with LSG-associated GERD and bothersome symptoms despite maximum PPI dose 
underwent LES stimulator implant procedure and were enrolled in an international patient registry pro-
spectively tracking outcomes in GERD patients treated with LES electrical stimulation. Electrical stimu-
lation was delivered at 5mA, 220uSec pulse in 16x20 minute sessions daily. GERD outcomes pre and 
post-stimulation were evaluated.
Results: 22 patients, 55% (12/22) women at 9 centers have been treated; 17 and 5 patients each 
had LES stimulator implanted at least 1 year post-LSG or peri/pre-LSG, respectively. Median age was 
49.5 (IQR=39-56) years. All (22/22) were on at least daily PPIs. At their last follow-up (median=12 
months) in the post-LSG group the Body Mass Index (BMI) changed from 31.3kg/m2 to 29kg/m2 
(p=0.08), GERD-HRQL (health related quality of life) scores had improved from 39.5 to 5 (p=0.0001), 
esophageal acid exposure had improved from 11.8% to 7.5% (p=0.04) and PPI use had significantly 
decreased (p=0.001). At their last follow-up (median=6 months) in the peri/pre-LSG group, the BMI 
had improved from 40.7kg/m2 to 29.6kg/m2 (p=0.005), GERD-HRQL scores had improved from 30.5 
to 7 (p=0.02), esophageal acid exposure had improved from 21% to 3.5% (p=0.02) and PPI use had 
significantly decreased (p=0.01). No dysphagia or other gastrointestinal side effects were reported.
Conclusion: Preliminary results on patients with LSG and GERD suffering bothersome symptoms de-
spite maximal medical therapy, treated with LES electrical stimulation, revealed that LES stimulation 
is safe and results in a significant improvement in GERD symptoms and esophageal acid exposure 
in both pre-/peri- and post-LSG patients. Most patients were off their PPI therapy with the remaining 
taking PPI at a reduced dose.

11.3
Three-year outcomes of revisional laparoscopic gastric bypass after failed laparoscopic sleeve gas-
trectomy: A case-matched analysis
D. Kröll, T. Malinka, J. Zerkowski, Y. Borbèly, P. Nett (Bern)

Objective: While previous studies suggest laparoscopic Roux-en-Y gastric bypass (LRYGB) as a rea-
sonable treatment approach to address weight loss failure after laparoscopic sleeve gastrectomy 
(LSG), data focusing on long-term outcomes are still lacking. The purpose of this study was to evalu-
ate weight and comorbidity outcomes comparing revisional LRYGB (r-LRYGB) with primary LRYGB 
(p-LRYGB).
Methods: Retrospective single-centre case-matched analysis conducted at a bariatric tertiary referral 
centre. Between January 2009 and July 2013, 239 patients were entered into a prospective database, 
and 32 patients undergoing r-LRYGB (cases) were matched with 32 patients undergoing p-LRYGB 
(controls) for sex, age and BMI. The end point was data at 3-years of follow-up. Thirty-one patients 
(12.9%) were lost to follow-up during the study period.
Results: There were no significant differences in patient demographics or median BMI (kg/m²) for 
p-LRYGB or r-LRYGB (42.8 ± 12.1 versus 42.3 ± 11.5, respectively; p=0.748). Coexisting comorbidities 
were rated similarly in both groups. At 3 years, the percentage of excess weight loss (74.4 ± 23.3 
versus 52.0 ± 26, respectively; p= 0.007) was higher for p-LRYGB than r-LRYGB, while similar improve-
ments of coexisting comorbidities could be observed.
Conclusion: r-LRYGB is a feasible and practical surgical approach that allows effective weight loss at 3 
years of follow-up and alleviates refractory reflux symptoms. Although weight loss is lower compared 
to p-LRYGB, resolution or improvement of coexisting comorbidities appears similar. Therefore, r-LRYGB 
seems to be a reliable procedure to address failure after LSG.

11.4
Tracking the physical activity with a wearable activity tracker after bariatric surgery supports weight 
loss and a positive behavioral life-style changes: A pilot study
P. C. Nett1, S. Bähler1, S. Bignens2, E. Hafen3, D. Kröll1 (1Bern, 2Biel, 3Zurich)

Objective: There is evidence that physical activity (PA) enhances weight loss and facilitates behavioral 
lifestyle changes after bariatric surgery. However, most preoperative patients are inadequately active 
and fail to substantially improve their PA postoperatively. In this critical period, there is a lack of patient-
focused support although a close post-bariatric clinical follow-up is widely provided. Despite this fact, 
there is no data available how PA affects weight loss during the first 3 postoperative months after 
bariatric surgery. The aim of this pilot study was to evaluate the association between PA measured by 
a wearable activity tracker connected to a web-based application, and the post-bariatric weight loss 
in morbidly obese patients.
Methods: A wearable wireless PA activity tracker (Fitbit one®) connected to a web-based applica-

tion MIMOTI (Mini-MOTIvation) installed on the patient’s smartphone was used to detect daily PA in 
individuals undergoing bariatric surgery. These data were stored at MIDATA (www.midata.coop), a 
Swiss cloud-based information technology platform, which serves as a citizen-owned and -controlled 
health database where patients themselves store, manage and share their medical data for research 
purposes.
Results: 20 patients were enrolled in this pilot study. Only 15 patients (75%) agreed to participate. 11 
patients (73.3%) were female with a mean age of 36.7±10.6 years and a mean BMI of 42.5±5.4kg/
m2. The majority of the patient’s smartphones were operated with Android (73.3%) whereas 4 were 
operated with iOS (26.7%). During the study period of 3 months the daily use of the application MIMOTI 
dropped from 100% after 1 week, to 73.3% after 1 month to 46.7% after 3 months. During the same 
time period, tracking PA by Fitbit one® also dropped from 93.3% after 1 week, to 73.3% after 1 month 
to 26.7% after 3 months, mainly since patients failed to recharge their device (n=9) or lost it (n=2). 
Nevertheless, there was a strong correlation between PA and post-bariatric weight loss after 1 and 3 
months (p<0.05).
Conclusion: This pilot study demonstrates for the very first time that postoperative PA significantly 
improves the course of weight loss after bariatric surgery during the first postoperative period. More 
importantly, it shows that the acceptance to use anactivity tracker decreases quickly after surgery.

11.5
The impact of preoperative investigations on the management of bariatric patients; results of a cohort 
of more than 1100 cases
R. Schneider, I. Lazaridis, M. Kraljević, C. Beglinger, B. Wölnerhanssen, R. Peterli (Basel)

Objective: Despite the increasing use of bariatric surgery as the most effective treatment for morbid 
obesity, there is still no consensus in its pre-operative diagnostic work-up. The aim of this study is to 
identify the impact of the endoscopic and radiological findings before performing bariatric surgery and 
to evaluate their influence in the therapeutic approach.
Methods: Retrospective analysis of prospectively collected data of 1171 consecutive patients, who 
underwent laparoscopic Roux-Y gastric bypass (n = 795) or sleeve gastrectomy (n = 376) at our 
institution. An abdominal ultrasound was performed in 1142 patients, 1134 patients underwent up-
per GI endoscopy, 1132 patients underwent upper GI series and 595 patients underwent esophageal 
manometry.
Results: Gallstones were detected in 217 (18.5%) patients and a synchronous cholecystectomy was 
performed in 215 (18.5%) patients. The upper GI series indicated hiatal hernias in 314 (26.8%) pa-
tients. The most common findings of the upper GI endoscopy were Type- C gastritis (222 patients, 
19.0%), reflux esophagitis (220 patients, 18.8%), HP- positive gastritis (146, 12.5%) and hiatal hernia 
(54 patients, 4.6%). Additionally, we detected one Barrett’s high-grade dysplasia, one Barrett’s carci-
noma and one stomach cancer in asymptomatic patients, who were due to have a sleeve gastrectomy. 
Esophageal motility disorders were detected in 98 (16.5%) individuals, who underwent esophageal 
manometry. Preoperative examinations changed the therapeutic approach in 455 cases (38.9% of 
all patients).
Conclusion: Abdominal sonography and upper GI endoscopy are mandatory before bariatric surgery 
as they reveal findings which influence the therapeutic approach. Upper GI series and esophageal 
manometry help to identify patients not suitable for sleeve gastrectomy.

11.6
Bariatric surgery and prevention of gallstone formation: Evaluation of practices in Switzerland
O. Burckhardt, F. Pugin, B. Egger (Fribourg)

Objective: Rapid weight loss after bariatric surgery is a risk factor for gallstone (GS) disease. No con-
sensus has been reached concerning the necessity of concomitant cholecystectomy (CCK) during 
bariatric surgery. Several approaches have been suggested to deal with GS disease in these patients, 
including routine prophylactic CCK, CCK after positive ultrasound before surgery, CCK only in sympto-
matic patients and routine administration of ursodeoxycholic acid (UA) for the prevention of gallstone 
formation (PGF). The aim of this study is to identify the practices of bariatric surgeons (BS) concerning 
PGF in bariatric patients in Switzerland.
Methods: Mail questionnaires to all BS registered at the SMOB or identified as such in a systematic 
review of all Swiss hospital websites
Results: 84 BS working in 53 Swiss hospitals were identified, 22 working in ≥ 2 hospitals. 50% com-
pleted the questionnaire, covering 64% of all hospitals (24/36, 10/15 and 1/2 of the German (CH-
G), French (CH-F) and Italian (CH-I) speaking part, respectively). There were 3/5 University, 22/37 
non-University and 10/16 private clinics/hospitals. Before a Roux-en-Y Gastric Bypass, 90.7% of BS 
performed systematically a preoperative US. 19% performed systematically a concomitant CCK (all 
in CH-F), 38.1% only in case of GS and 40.5% only in case of symptomatic GS (94.1% in CH-G) (p < 
0.015). During a Sleeve gastrectomy, 10.5% performed always a CCK (all in CH-F), 34.2% only in case 
of GS, 47.4% only in case of symptomatic GS (94% in CH-G) and 7.9% never (p < 0.025). 63.5% and 
32.7 of CH-G-BS perform CCK in symptomatic patients and in presence of GS, respectively, while 87.4% 
of CH-F-BS systematically perform CCK in asymptomatic patients with or without GS (p<0.001). When 
preserving the gallbladder, 20% always prescribe UA, 70% never. 50% of CH-F-BS prescribed UA but 
only 15.4% of CH-G-BS (p < 0.001).
Conclusion: Practices in Switzerland are quite different demonstrating the so called “Röschtigraben”. 
CH-F-BS tend to systematically perform CCK, while CH-G-BS perform it only in symptomatic patients. 
Furthermore, in case of preservation of the gallbladder UA is more often prescribed in the French speak-
ing part. There are no good explanations for these different practices since reimbursement for surgery 
is the same in all Switzerland. Further studies are warranted.
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11.7
Long-term results of laparoscopic sleeve gastrectomy
M. Kraljevic, R. Schneider, B. Kern, T. Peters, M. Gebhart, M. Slawik, R. Peterli (Basel)

Objective: Laparoscopic sleeve gastrectomy (LSG) is gaining popularity, however studies reporting 
long-term results are still rare. The objective was to present 5 to 12-year follow-up results in terms of 
weight loss and quality of life (QOL).
Methods: This is a retrospective analysis of prospectively collected data. The minimal follow-up time 
was 5 years. Patients who underwent LSG between August 2004 and December 2011 were included. 
Patients have been divided into two groups depending on the time of operation (group 1: August 2004 
– December 2008, group 2: January 2009 – December 2011).
Results: A total of 167 patients underwent LSG either as primary bariatric procedure (n = 133) or as 
revision operation after failed laparoscopic gastric banding (n = 34). The initial mean body mass 
index (BMI) was 46.0 SD 7.1 kg/m2, the mean age 42.1 ± 10.3 years, and 74% were female. The 
follow-up rate for both groups was 95.8% at 1 year postoperatively, 86.8% at 5 years, 74.1% after 8 
years; the mean follow-up time was 82.8 ± 29.3 months. The average excessive BMI loss (EBMIL) 
was 67.7 ± 21.9% after 1 year (group 1: 62.3 ±23.3%, group 2: 72.7 ± 19.7%), 58.3% ± 29.9% after 
5 years (group 1: 56.7 ± 24.4%, group 2: 60.3 ± 23.4%), and 54.8 ± 30.5% after 8 years. Reopera-
tion was necessary in 27 patients (16.2%). Fifteen patients were reoperated due to insufficient weight 
loss (9.0%), 7 because of reflux (4.2%) and 5 due to both (3.0%), either by Roux-en-Y gastric bypass 
(n=15) or biliopancreatic diversion with duodenal switch (n=12). BAROS (Bariatric Analysis and Re-
porting Outcome System) Score improved from 0.2 ± 1.7 points preoperatively to 3.7 ± 2.6 points at 5 
or more years postoperatively.
Conclusion: 8 years following LSG patients had an EBMIL of 54.8%. We observed a learning curve with 
better weight loss in patients operated in the second time period. QOL improved significantly.

11.8
Comparative study of the da Vinci Xi versus the da Vinci Si Surgical System for bariatric bypass  
surgery
N. Niclauss, M. E. Hagen, M. K. Jung, P. Morel (Geneva)

Objective: To date, the da Vinci Surgical System family (Intuitive Surgical Inc., Sunnyvale, CA, USA) 
remains the most widely used surgical robotic system for laparoscopy and its latest addition has been 
released in 2014 with the da Vinci Xi Surgical System. When compared to the da Vinci Si Surgical 
System, this novel system offers distinct features targeting a facilitated setup and a greater ability for 
multi-quadrant procedures. Detailed data about bariatric surgery with the Xi Surgical System are not 
available yet. We report our experience with bariatric bypass surgery comparing the da Vinci Xi to the 
da Vinci Si Surgical System.
Methods: All robotic bariatric bypass procedures performed between January 2013 and September 
2016 were included in this retrospective analysis. Patient demographics, operative- and postoperative 
outcomes up to 30 days were compared between cohorts after surgery with the da Vinci Xi or the da 
Vinci Si Surgical System. Robotic costs per procedure were modeled based on a standard set of robotic 
instruments, capital investment and yearly maintenance of the robotic system.
Results: 144 Xi Surgical System and 192 Si Surgical System procedures were identified for this analy-
sis. Mean age, gender distribution, BMI and ASA scores were similar in both cohorts. Surgical proce-
dures were mainly primary Roux-en-Y gastric bypass (95.1 vs. 95.3% in Xi vs. Si, p=1.0). Operating 
room times were similar in both groups (221.6±62.1 vs. 227.5±61.4min for Xi vs. Si, p=0.4). Docking 
times were significantly longer with the Xi compared to the Si Surgical System (8.8±4.7 vs. 5.8±4min, 
p<0.0001). There was no difference in the incidence of minor (grade I+II) and major complications 
(grade III+IV) between the two groups (minor: 10.4 vs. 9.9%, p=1.0; major: 4.2 vs. 5.2% for Xi vs. Si, 
p=0.80). Costs per procedure were higher for the Xi Surgical System caused by higher capital invest-
ment and yearly maintenance.
Conclusion: Bariatric bypass surgery can be safely performed with the da Vinci Xi Surgical System. 
Drawbacks of the Xi Surgical System include longer docking times and higher costs per procedure 
when compared to the Si Surgical System. Health care providers who are not targeting surgical proce-
dures during which the Xi feature brings incremental clinical value might consider choosing the less 
costly option of the Si Surgical System.

11.9
The value of CT signs in patients with internal hernia after laparoscopic Roux-en-Y gastric bypass
M. Gass, T. Bader, M. Cieciera, K. Strobel, A. Scheiwiller, M. Sykora, J. Metzger (Lucerne)

Objective: The number of patients undergoing bariatric procedures is rapidly increasing year by year. 
Internal hernia can cause severe morbidity and diagnosis remains difficult. In addition to clinical exami-
nation, a CT scan can be helpful if internal hernia is suspected. A variety of morphological findings in CT 
images are reported in literature to facilitate the definite radiological diagnosis.
Methods: Between June 2012 and June 2016 a total number of 24 patients (male n=3, female n=21) 
with a history of laparoscopic gastric bypass surgery and CT imaging for clinical suspicion of internal 
hernia and subsequent laparoscopy/laparotomy were enrolled in this retrospective study. CT images 
were evaluated regarding 12 different findings by one experienced examiner: small intestine distension 
in the upper abdomen; herniated intestinal loop segment in the left upper abdomen; whirlpool sign; 
mesenteric fat haziness; ligament of Treitz displaced anteriorly and to the right; middle-distal ileum 
courses downwards in the left hypochondrium; free intraabdominal fluid; free intraabdominal air; ileus; 
mushroom shape of hernia; small bowel wall thickening; clustered small bowel loops. CT findings were 
correlated with intraoperative findings.
Results: Intraoperative findings revealed Petersen’s hernia in 8 patients (33.3%), internal hernia other 
than Petersen’s in 11 patients (45.8%) and 5 patients (20.8%) had no herniation at all. The “whirl pool”- 
sign seems to be a very sensitive (89%) and specific (80%) marker for internal hernia. “Mesenteric fat 

haziness”-sign was sensitive (84%) as well but not very specific (40%). The other tested signs showed 
high specificities (80-100%) but insufficient sensitivities (21-64%).
Conclusion: Regarding the diagnosis of internal hernia in patients with abdominal pain after laparo-
scopic gastric bypass surgery “whirl pool”-sign and “mesenteric fat haziness”-sign seem to be the 
most helpful markers in CT imaging. There are several other rather specific but insensitive CT signs. 
Despite all radiologic findings, in doubt diagnostic laparoscopy is recommended.

Trauma I 14
14.1
Treatment options for proximal humeral fractures in the elderly and their implication on personal in-
dependence
S. Feissli1, A. Steinitz1, L. Audigé2, D. Rikli1, M. Jakob1 (1Basel, 2Zurich)

Objective: Proximal humeral fractures (PHF) account for 4-5% of all fractures. Most occur in the elderly 
and in patients suffering from osteoporosis. Still there is no consensus on the optimal treatment for 
these injuries. In recent years there has been a tendency towards surgical treatment for PHF in the 
elderly using locking plates (PHILOS plate). We observed a high number of complications using this 
method with negative impact on patient’s daily living. This study aimed to assess the impact of the 
treatment method used on the patient’s every day activities and level of self-dependence.
Methods: Patients treated at our hospital for diagnosis of first-time, isolated PHF and age > 65 between 
6/2011- 5/2013 were evaluated. Between 6/2015 and 12/2016 patients were questioned and ex-
amined at our outpatient clinic or interviewed by phone. We evaluated each patient for the method of 
treatment, Subjective shoulder value (SSV), Shoulder Pain and Disability Index (SPADI) and their level 
of self-dependence. 
Results: 157 (m: 30, f: 127) patients (mean age 83.8) were treated for PHF. 98 patients could not be 
evaluated (53 deceased, 45 no consent). 59 patients were assessed, 30 at the outpatient clinic, 29 
by phone. 19 (32%) received non-operative treatment (NOT), 40 (68%) surgical treatment (ST), 35 
PHILOS plating, 5 Hemiarthroplasty. No one in the NOT group had a change of the level of self-depend-
ence (LSD). In the ST group 7 patients (4 PHILOS plate, 3 Hemiarthroplasty) showed a deterioration of 
the LSD, being reliant on consisting domestic support after the injury. Resulting in a significant p value 
of 0.032. The NOT group also scored higher in the SSV with a median range of 97 (50; 100) compared 
to the ST patients with 90 (20; 100), also being significant (p 0.041). The highest significance is found 
in the SPADI (p 0.008). The NOT group had a median range of 99.1 (76.1; 100), the ST group 91.9 
(15.2; 100), also showing a much higher standard deviation.
Conclusion: Patients treated non-operatively showed a higher level of contentment in the SSV and 
SPADI score, as well as a consistency of independence. Therefore indications for operative treatment 
should be reconsidered and further prospective study is needed to determine a new treatment algo-
rithm. 

14.2
Plate fixation of proximal humeral fractures: A comparative study of postoperative complications in 
two European countries
O. Quaile, B. C. Link, R. Babst, F. J. Beeres (Lucerne)

Objective: The primary aim was to evaluate the number of complications following locking plate fixa-
tion of proximal humeral fractures in the Netherlands and in Switzerland. The secondary aim was to 
identify risk factors for these complications.
Methods: Multicentre retrospective case series of 282 consecutive patients with proximal humeral frac-
tures, treated with a locking plate between 2010 and 2014. Setting: two level 1 trauma centres in the 
Netherlands and one in Switzerland. Data pertaining to demographics, postoperative complications 
and reoperations were collected. Fractures were classified according to the AO and Hertel classifica-
tion. Postoperative x-rays were reviewed to assess the quality of reduction and plate fixation. Logistic 
regression analysis was performed to analyse the relationship between risk factors and complications.
Results: During a median follow-up of 370 days (IQR = 259-471), 196 complications were encoun-
tered in 127 patients (45%). The most frequent complications were: screw perforation into the gle-
nohumeral joint (23%), persistent shoulder complaints (16%), avascular necrosis (10.3%), and 
secondary fracture displacement (4.6%). In 80 patients (28.4%), 132 reoperations were performed. 
The Dutch patients had significantly more complications compared with the Swiss. Apart form related 
complications, advanced age, non-anatomic reduction of the greater tuberosity and country were risk 
factors.
Conclusion: The use of locking plates for proximal humeral fractures was associated with a high num-
ber of complications and reoperations in both countries. With respect to differences between both 
countries, the Swiss patients had better results than the Dutch. There was a significant difference in 
the injury to surgery interval and the surgical approach between the two countries. If locking plate 
osteosynthesis is applied, efforts must be made to obtain anatomic reduction of the greater tuberosity. 
Moreover the patient age should be taken into account, as there are significant more complications in 
elderly patients, as well as the experience of the surgeon with minimal invasive plate osteosynthesis 
of the proximal humerus.
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14.3
Long term results of minimal invasive deltoid split versus standard deltoidopectoral approach for 
PHILOS (proximal humeral internal locking system) osteosynthesis in proximal humeral fractures
J. Borer1, A. Babians1, J. Schwarz1, S. Potthast1, M. Jakob2, P. Lenzlinger1, U. Zingg1 (1Schlieren, 2Basel)

Objective: To date, no comparison of the long-term outcome of the minimal invasive deltoid split (MID) 
and the open deltoideopectoral(DP) approach for osteosynthesis in proximal humeral fractures has 
been performed. This study compared functional and radiographic results in patients with a minimal 
follow-up of 1 year.
Methods: Methods: All patients undergoing PHILOS osteosynthesis in proximal humeral fractures be-
tween 2008 and 2015 were followed-up. Functional outcomes were analysed using the DASH- and 
Constant Shoulder Scores. Radiographic results were assessed by two consultant trauma surgeons 
and 1 consultant radiologist using a newly developed score.
Results: A total of 148 patients underwent PHILOS osteosynthesis via DP or MID approach. 62 patients 
underwent clinical and radiological follow-up. Follow-up time was mean 62.8 months (15-95) in the 
DP group and 43.2 months (13-85) in the MID group. 86 patients were lost to follow-up, 33 had died, 
40 refused to participate and 13 were not contactable. Most of these patients were geriatric. 39 pa-
tients underwent MID and 23 DP, respectively. The groups were comparable in the basic descriptives 
with exception of a higher age in the MID group (mean 65.4 vs. 58.8 years). Duration of operation was 
longer in the DP group (median 99.5 min vs. 85 min), whereas duration of hospitalization was equal 
(median 5 days). Constant- and DASH-Scores were similar. Radiographic outcome was not signifi-
cantly different between groups. Reoperation rate including removal of osteosynthesis material was 
again similar with 39% in the DP group and 41% in the MID group, respectively. No cases of wound 
infections or nerve lesions occurred. In each group, 1 case of avascular necrosis and 1 case of second-
ary screw perforation were detected.
Conclusion: Overall, the MID and DP were comparable with a shorter duration of operation in the MID 
group.

14.4
Minimally invasive lateral plate placement and its implications for the deltoid insertion at the humerus 
– it is not only about the radial nerve. A cadaveric study
C. Meier, E. Benninger (Winterthur)

Objective: Minimally invasive lateral placement of plates on the humerus may be associated with a 
risk of injury to the radial nerve. Whereas this potential complication has been investigated in several 
studies, there is no data regarding potential injuries to the distal insertion of the deltoid muscle when 
the plates are passed distally in a submuscular tunnel.
Methods: Minimally invasive plate placement was performed on eight arms in fresh cadavers. A lateral 
deltoid split approach was made and the plates were introduced in an antegrade submuscular man-
ner from proximal to distal. A lateral distal incison was made to adjust the position of the plate at the 
lateral aspect of the humerus without formal exploration of the radial nerve. The arms were dissected 
to identify the seven intramuscular tendons of the deltoid and their insertions at the humerus. The posi-
tion of the plate and its relation to the intramuscular tendons of the deltoid was explored. Furthermore, 
potential injuries to the axillary and radial nerve were investigated. Damage to the brachialis muscle its 
interference with plate positioning were explored.
Results: The distal deltoid insertion was affected in all eight examined arms. The two most anterior 
and two most posterior segments were intact in all. In two arms, the third intramuscular tendon was 
perforated. In three specimens, the insertion of the fourth segment was damaged. The fifth segment 
was partially disrupted in three arms. Overall, injuries to the intramuscular tendons were limited to one 
tendon in all arms. Partial brachial muscle entrapment underneath the plate was observed in four 
specimens. The axillary nerve was not damaged in any of the examined arms. The radial nerve was 
entrapped between plate and humeral shaft in one case.
Conclusion: Lateral plate placement in MIPO technique damages central parts of the distal deltoid 
muscle insertion. However, the most anterior and posterior tendons are not involved and the clinical 
significance on muscle function remains unclear. Introduction of the plate without prior distal incision 
and elevation of the brachial muscle may be associated with partial entrapment of the brachial muscle 
and a higher risk of injuring the radial nerve.

14.5
Einfluss des Deltoid Tuberosity Index auf die Versagensrate von winkelstabilen Osteosynthesen proxi-
maler Humerusfrakturen
D. Nägeli, D. Sauter (Münsterlingen)

Objective: Frakturen des proximalen Humerus sind häufig. Davon kann ein Grossteil konservativ thera-
piert werden, dennoch können auch ältere Patienten mit dislozierten Frakturen von einer chirurgischen 
Intervention profitieren. Indessen berichten frühere Studien über teilweise hohe Versagensraten über 
20%. Klinische und intraoperative Variablen wurden als prognostische Faktoren identifiziert. Hier 
spielen Alter, Frakturmuster, Qualität der Reduktion und Plattenposition eine Rolle. Eine Publikation von 
Spross et al. aus dem Jahre 2015 fokussiert sich auf die Osteoporose als weiteres wichtiges Element. 
Als simples radiographisches Instrument zur Bestimmung der lokalen Knochenqualität wird hier der 
Deltoid Tuberosity Index behandelt. Ein Wert unter 1.4 determiniert eine verminderte Knochenqualität.
Das Ziel der vorliegenden Studie ist die Evaluation des Deltoid Tuberosity Index (DTI) als prognostisches 
Kriterium bezüglich Versagensrate von winkelstabilen Osteosynthesen proximaler Humerusfrakturen.
Methods: Retrospektiv haben wir 200 winkelstabile Osteosynthesen (PHILOS) proximaler Humerus-
frakturen (AO 11), welche in unserem Hause zwischen 2007 und 2015 durchgeführt wurden, hinsi-
chtlich Methodenversagen untersucht. Betroffen von einer primären chirurgischen Intervention waren 
199 Patienten (1x bilaterale Fraktur), davon 137 weibliche und 62 männliche. Anhand von digitalem 
Röntgenmaterial wurde jeweils der DTI bestimmt.

Results: Die Bestimmung des DTI gelang bei allen präoperativ durchgeführten Röntgenbildern 
(n=200). Bei 9% der Fälle erfolgte nach durchschnittlich 6 Monaten aufgrund von sekundärer Dis-
lokation oder Refraktur eine Reintervention (12x Konversion auf Prothese, 5x Reosteosynthese, 1x 
totale Osteosynthesematerialentfernung). Es zeigte sich ein signifikant (p=0.0012) tieferer DTI bei den 
Patienten mit Reintervention (1.37, 95% CI 1.32-1.42) verglichen mit den übrigen (1.48, 95% CI 1.46-
1.50).
Conclusion: Der DTI kann zuverlässig bestimmt werden. Indirekt somit auch die lokale Knochenqual-
ität. Deren Einfluss auf die Versagensrate von Osteosynthesen wurde bereits mehrfach diskutiert. Mit 
unserer Studie können wir zeigen, dass der DTI direkt einen signifikanten Effekt hat. Somit dürfte der 
Deltoid Tuberosity Index bei der Wahl des Behandlungsverfahrens als prognostisches Instrument ge-
eignet sein.

Einfluss des Deltoid Tuberosity Index auf die Versagensrate von winkelstabilen Osteosynthesen proximaler Humerusfrakturen 
D. Nägeli, D. Sauter 

 

Abb. 1  Der Deltoid Tuberosity Index kann als Quotient aus 
äusserem zu innerem Schaftdurchmesser unmittelbar proximal 
der Tuberositas deltoidea (Pfeile) bestimmt werden. 
Hier ein Beispiel mit normaler Knochenqualität.

Abb. 2  Bei verminderter Knochenqualität wird 
definitionsgemäss der Grenzwert von 1.4 unterschritten. 

  

14.6
The role of bony augmentation of the medial calcar in the treatment of proximal humerus fractures
A. Müller1, F. Moro2 (1Interlaken, 2Zurich)

Objective: To present a implantation technique and graft choice for bony augmentation in proximal 
humerus fracture stabilization. 
Methods: Fresh frozen femoral head allografts (Fa. LifeNet Health, Bio Implants Division, Virginia 
Beach, USA) were quatered to an average size of 2.0 x 2.5 x 5.5 cm. This champagne peg-shaped 
corticocancellous allograft was used to augment the metaphyseal fracture zone to restore the con-
cave medial hinge and to serve as an osteoconductive scaffold. As anatomical reduction was reestab-
lished, length and neck-shaft angle were sustained by an anteromedial buttress plate and lateral lock-
ing plate. 27 patients, mean age 61.9 a (range 34-79) with proximal humerus fractures were treated 
and retrospectively assessed. 2 two-part, 6 three-part and 19 four-part fractures, according to Neer’s 
classification, were diagnosed on the basis of preoperative x-rays and CT-scans. Postoperative range 
of motion, radiological healing progress and loss of head height, as well as a complication survey 
were assessed. To evaluate the loss of reduction, two lines were drawn perpendicular to the shaft of 
the plate, one at the top of the plate and another at the top of the humeral head. The distance on initial 
postoperative and final follow-up radiographs was measured in mm and subtracted. The calculated 
difference was designated as head height loss, as an indicator for the loss of reduction
Results: Anatomical stable reduction was achieved in all cases at the time of surgery.After a mean 
follow-up of 14.1m (12-32), 26 out of 27 fractures were healed (96.3%). Average active flexion was 
133.1° ± 33.55, active abduction 120.9° ± 35.74 and the minimum internal rotation was documented 
at the L3-level. The mean loss of humeral height was 1.72mm ± 3.05. We observed 8(29.6%) compli-
cations necessitating 6 (22.2%) revisions: 2 partial avascular necrosis of the humerus head (7.4%), 2 
deep tissue infections, 2 secondary dislocations of the greater tuberosity, 1 screw penetration (3.7%) 
and 1 haematoma. No conversion to arthroplasty was necessary in any of the cases.
Conclusion: The champagne-peg technique is an elaborate, but effective tool to treat complex proximal 
humerus fractures. It allows stable, anatomical reduction even in severe 4-part fractures. Despite a 
substantial complication rate, satisfactory clinical results were achieved.

14.7
Anteroinferior shoulder dislocations in winter sports: Associated injuries and success of analgoseda-
tion-free reduction techniques
L. W. Widmer, J. Geiger, L. Pozzi, H.-C. Frei (Davos Platz)

Objective: Traumatic shoulder dislocations are regularly encountered in winter sports and due to the 
painful condition a fast management and a safe reduction are key. The aim of this study was to de-
scribe the associated injuries of anteroinferior shoulder dislocations and the success of analgoseda-
tion-free reduction techniques performed by residents.
Methods: This observation study included all consecutive x-ray-documented anteroinferior shoulder 
dislocations excluding patients under the age of 18 and proximal humeral fracture dislocations except 
fractures of the greater tuberosity. Demographics were prospectively collected and the patient were 
treated by residents with two attempts of reduction without analgosedation followed by a closed re-
duction in analgosedation. To compare small categorical datasets the Fisher’s exact test was used.
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Results: Between November 2015 and January 2017 we included 57 patients (14 females, 25%). The 
median age was 49 years, the youngest patient being 19 and the oldest 78 years of age, and 49 (86%) 
were first time dislocations. Most dislocations happened while skiing (38, 67%) and snowboarding (7, 
12%). Associated injuries were Hill-Sachs lesions (46, 81%), bony Bankart lesions (16, 28%) and frac-
ture of the greater tuberosity (10, 18%). A analgosedation-free reduction was possible in 47 out of 57 
(82%) patients. The median time to reduction was 120 seconds with the first and third quartiles at 30 
and 260 seconds. The reduction techniques most often used were the chair method according to Arlt 
(36 out of 46 (78%) attempts successful) and the Davoser technique (7 out of 9 (78%)). In four cases 
(4%) there was a new subjective sensory deficit after reduction with no motor deficit after reduction. 
Although not statistically significant there was a tendency to higher analgosedation-free rates of reduc-
tions in males compared to females (86% vs 71%, p=0.8), patients with prior dislocations compared 
to first-time dislocations (88% vs 82%, p=1) and reduction within the first 90 minutes compared to later 
reduction (92% vs 75%, p=0.7) and a body mass index <=25 compared to >25 (85% vs 78%, p=0.8).
Conclusion: Anteroinferior shoulder dislocations in winter sports can reliably and safely be reduced by 
residents without the primary need of an analgosedation. Associated bony injuries are frequent and 
x-rays are therefore a necessity.

14.8
Quality of non-operative treatment of distal forearm fractures in children
S. Kamphuis, S. Gloor, R. Gremminger, Ch. Meier (Winterthur)

Objective: Outcome following non-operative treatment of distal forearm fractures in children may be 
improved by correct molding of the cast. According to the literature, improved results may be achieved 
by a combination of an oval cast with only narrow padding and correct buttressing of the fracture. Our 
objective was to evaluate the quality of cast fixation according to the cast-index (CI), the gap-index (GI) 
and the three-point-index (TPI).
Methods: Data were collected from all pediatric patients (5-16 years) who were treated non-operatively 
for distal forearm fractures in 2014 and 2015 at our institution. Buckle fractures and primary operatively 
treated fractures were excluded. Fracture angulation was measured on radiographs in ap and lateral 
views after initial plaster application and after 4-6 weeks with cast removal. Furthermore, the cast 
indices (CI, GI and TPI) were determined to assess the quality of the cast.
Results: Over the two-year period, 65 patients fulfilled the inclusion criteria. Only 15% (29/195) of 
all measured indices were acceptable. A good CI (CI<0.8) was seen in only 5 patients (8%). The GI 
was considered good (GI<0.8) in 17 cases (26%). Regarding the TPI, 7 casts (11%) showed a good 
index (TPI<1). Sixty-one patients (94%) were successfully treated with cast immobilization, 4 cases 
(6%) with early secondary displacement were converted to operative treatment. In the non-operatively 
treated patients, no significant difference of angulation, neither ap nor lateral, was observed between 
baseline and cast removal (n=61). There was no significant difference in secondary fracture displace-
ment regarding the measured indices.
Conclusion: Non-operative treatment with cast immobilization of pediatric distal forearm fractures is 
successful in the vast majority of patients. In our analysis, secondary fracture angulation was not af-
fected by the quality of the three measured casting indices.

Aorta 16
16.2
Early experience and outcome with the fenestrated anaconda custom AAA stent graft system
S. Ockert, J. Duwe, E. Grabner, J. Brusa, R. Seelos (Lucerne)

Objective: Despite several developments in endovascular device design, treatment of peri-renal aortic 
aneurysms remains challenging. In 2010, the first fenestrated Anaconda-custom AAA stent graft sys-
tem (Anaconda-FEVAR) was implanted for treatment of complex abdominal aortic repair. The aim of 
this study was to present the experience and early results of the Anaconda-FEVAR system in a single 
center.
Methods: All consecutive patients treated with the Anaconda-FEVAR system at our institution were in-
cluded in the study. Prior to implantation, a 3D aortic model was produced based on 1mm sliced CTA 
to guarantee correct position of the fenestrations for successful cannulation of the aortic branches. All 
implantations were performed in a standard operating theater equipped with a mobile C-arm system. 
After implantation, all patients underwent post-operative control CTA to prove sufficient branch perfu-
sion, successful exclusion of the aneurysm, and for detection of endoleak occurrence.
Results: From July 2015 to January 2017 (18 months), 10 patients underwent Anaconda-FEVAR. All 
patients were male and the average age was 65 (range 54-81). The median diameter of the aneu-
rysms was 58mm (range 51-64mm). The majority of patients suffered from juxta-renal aneurysms 
(7/10), two patients suffered from TAAA and 1 patient presented CEAD. The total number of aortic 
branches treated with fenestrations in our serie was 32 (range 1-4 fenestrations/case). Technical suc-
cess was 100%. All fenestrations could be cannulated during procedure and were documented to be 
patent according to postoperative CTA. The average time of procedure was 232 min (172-347 min). 
There was no death, stroke or spinal ischemia during hospitalization (and follow-up). We detected no 
type I or type III endoleaks; the rate of type II endoleak was 4/10. The median time of hospitalization 
was 7 days; the median time of ICU stay was 1 day. No redo procedure was required during hospitali-
zation or follow-up period.
Conclusion: The Anaconda FEVAR system is a feasible and safe device in the treatment of complex 
aortic anatomies on a CMD basis. In a limited early series, we could show the absence of early mortal-
ity without relevant procedure-specific complications.

16.3
Treatment of abdominal aortic aneurysms with the Bolton Treo endograft: a preliminary single center 
experience
R. Seelos, S. Ockert (Lucerne)

Objective: Despite the growing utilisation of endovascular aortic repair (EVAR) in abdominal aortic 
aneurysm (AAA) treatment over the last 25 years, there is still a demand to improve stentgraft be-
haviour in challenging anatomies of the aorta and access vessels, and to reduce complications and 
reinterventions. Therefore, newer graft generatiosn and delivery systems are designed to meet these 
requirements, based on the experience with older stentgrafts. Our goal ist to present our preliminary 
experience with a new generation trimodular stent graft (Bolton Treo, Bolton, Barcelona, Spain) for 
AAA repair.
Methods: All consecutive patients with endovascular treatment of AAA using the Bolton Treo endograft 
from March 2015 to January 2017 were included. Redo procedures and exclusive iliac aneurysms 
were excluded. Analysis was based on a prospective database.
Results: Twenty-two patients (1 female) with a mean age of 73.8 years were treated. Mean AAA diam-
eter was 57±8.8mm, including one penetrating aortic ulcer. Primary technical success was 100%. No 
mortality occurred. Within 30 days, six (27.3%) type II endoleaks were detected. One type Ib endoleak 
(4.5%) and two limb kinkings, due to severe iliac tortuosity, resulted in 3 reinterventions (1 limb exten-
sion, 2 scaffolds). Twelve out of 22 patients had CT and clinical follow up > 30 days (mean 9.4±5.7 
months). All patients were alive with no type I or III endoleak, further reintervention, limb occlusion, 
conversion, migration or rupture. Type II endoleaks persisted in 2 patients (16.6%). At follow up, no AAA 
sac increase was detected. In 4 out of 12 patients, diameter remained unchanged and 8 patients had 
sac shrinkage (mean diameter regression -8.3±6.4mm).
Conclusion: Our preliminary single EVAR center experience with the Bolton Treo endograft is encourag-
ing, showing high technical success even in challenging anatomies. The 2 limb kinking encountered 
reflected the severe angulation in iliac anatomy. During short-term follow-up, the graft performs well 
with respect to endoleaks, sac regression and complication rate.

16.4
Late rupture after endovascular aortic aneurysm repair: analysis of cause, treatment and outcome
V. Makaloski1, L. Meuli2, P. Kissling1, D. Becker1, J. Schmidli1, T. R. Wyss1 (1Bern, 2St. Gallen)

Objective: Endovascular aneurysm repair (EVAR) is currently used to treat abdominal aortic aneurysm 
(AAA) to prevent rupture. Late rupture after EVAR is infrequent, but entails severe complications. We 
describe our single-center experience with late aneurysm rupture after EVAR.
Methods: In this single-center retrospective observational study, we analyzed all consecutive patients 
diagnosed with AAA rupture occurring >30 days secondary to elective EVAR performed between Janu-
ary 2001 and December 2012. Cause, treatment and outcome were assessed.
Results: A total of 251 elective EVAR were performed. Ten (4%) patients (9 males) with a median age of 
82 years (range 58-91) experienced late rupture. Median time between initial EVAR and rupture was 63 
months (range 32-119), and was 24 months (range 2-69) between last follow-up and rupture. Three 
type Ia, 5 type Ib and 2 type III endoleaks were the causes of rupture. Retrospectively, 4 patients had 
a known endoleak at the last follow-up before rupture, 2 type Ia and 2 type II. Five patients underwent 
urgent open repair, 2 endovascular repairs and 3 were treated conservatively. Thirty-day mortality was 
30% (3/10): 2 conservatively-treated and 1 patient after open repair. Median follow-up after rupture 
was 14 months (range 1-21 months). During follow-up, 3 patients died, 2 after 3 months and 1 after 
20 months, all of them due to cardiopulmonary failure. No aortic related re-intervention was observed 
during follow-up. Six patients had poor surveillance compliance.
Conclusion: Type I and III endoleaks appear to be main causes of late aneurysm rupture after previous 
endovascular repair. Therefore, intervention is recommended once type I or III endoleak are detected. 
Time to rupture is unpredictable and adherence to long-term post-EVAR surveillance seems to be es-
sential.

16.5
Endovascular treatment for endovascular aneurysm repair-related limb occlusion as a first line treat-
ment is successful
Z. Rancic1, M. Lachat1, M. Hofmann1, C. Schmidt1, F. Veith1, F. Pecoraro2,1, M. Glenck1, T. Pfammatter1,  
G. Puippe1 (1Zurich, 2Palermo/IT)

Objective: The objective of this study was to analyze our single-center experience considering fre-
quency, clinical presentation and endovascular treatment modalities of patients with endovascular 
aneuryms repair (EVAR)-related limb occlusion (ELO).
Methods: A review of all patients that underwent endovascular treatment (ET) for ELO after EVAR from 
July 1997 to December 2012 was conducted and 25 patients were included (mean age: 70y, 88% 
males); clinical data as well as details regarding EVAR, the devices and ELO, were analyzed (time to 
ELO, supposed etiology, interventional details and technical success, primary and secondary patency 
rates, perioperative mortality, and conversion to open repair).
Results: 2.27% (25/110) of patients presented with limb occlusion after EVAR with a mean time in-
terval from EVAR to ELO of 416 days (range: 10-1486; SD: 405.99). The most common cause (9/25, 
36%) of ELO was a combination of trunk migration, crown disintegration and limb dislodgement, a 
complex which occurred only in Vanguard® (Boston Scientific, Natick, MA, USA) endoprosthesis (9 
cases out of 110 grafts, 8.1%). In endoprosthess of the later generation, the main reason of occlusion 
was thrombosis due to stenosis (12 out of 1000 EVAR, 1.2%). Percutaneous treatment consisted of 
local thrombolysis. In 14 out of 25 cases (56%), stents were implanted to correct the etiology of occlu-
sion. The technical and clinical success rate was 100%, with a primary patency rate of 90.0% after one 
month, and 83.33% at 6, 12, 24, 48 and 60 months. The secondary patency rate was 100%.
Conclusion: ELO can be treated successfully by endovascular means. In most cases, local thromboly-
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sis with subsequent correction of the etiology by stenting is sufficient. Although ELO occurred more 
frequently in first-generation endoprosthesis, this complication was also observed in recent endopros-
thesis.

16.6
Endo-Anchors as a primary and secondary treatment in percutaneous endovascular aortic repair for 
abdominal aortic repair: what is it worth?
P. Ghibu, P. Buntschu, C. Rouden, A. Nocito, U. Schneider (Baden)

Objective: Treatment of abdominal aortic aneurysm (AAA) has experienced a major change over the 
last 30 years, since Nicholas Volodos’ first endovascular aortic repair (EVAR) procedure in 1987. Aortic 
stentgrafts have evolved constantly, allowing the treatment of hostile neck configurations in aortic an-
eurysms and extending the indications. Hostile neck configuration in endovascular repair of infrarenal 
AAA remains an important limitating factor because of its risks of endoleak and stentgraft migration, 
therefore resulting in poorer outcome after EVAR. Our aim was to report our experience with EndoAn-
chors as a primary treatment in hostile neck configuration and as a secondary treatment in type 1A 
endoleaks (EL1A) after previous EVAR.
Methods: In our vascular center, 5 consecutive patients were treated with EndoAnchors in the past 5 
months. Four patients had hostile neck configuration, and 1 an type IA endoleak after previous EVAR. 
Hostile neck configuration was defined by having more then one of following parameters: tapered, 
reversed tapered, angulated >40°, bulge, short (< 10mm). EL1A was diagnosed by CTA and angiogra-
phy. All patients had CTA after intervention and follow-up contrast-enhanced ultrasonography (CEUS).
Results: A total of 42 Endoanchors were placed. In the group of primary treatment in hostile neck 
configuration, technical success rate was 100% (n=4). In the type IA endoleak group, proximal cuff 
extension associated to Endoanchors, the technical success rate was 100% (n=1). One patient in the 
group of primary treatment experienced distal embolisation that required succcessful over-the-wire 
thrombectomy after intervention. The 30-day mortality was 0% and all patients had a follow-up CT and 
CEUS that showed excluded Aneurysms/Endoleaks.
Conclusion: Endo-Anchors represent an interesting tool in the armamentarium of vascular surgeons 
for the treatment of hostile neck configurations and type 1a endoleak after previous EVAR, especially in 
elderly patients. They do not compromise further endovascular treatment options and are a safe option 
to consider in selected patients. 

16.7
Early results after endovascular repair of iliac aneurysm with bifurcated stent-graft
S. Münchow, P. Kissling, D. Becker, T. Fuss, T. R. Wyss, J. Schmidli, V. Makaloski (Bern)

Objective: The use of iliac branch device in treatment of isolated iliac aneurysms is a common tech-
nique. Alternatively, it can be used for creating a save distal landing zone during endovascular aortic 
aneurysm repair. Our aim was to evaluate the early results after endovascular repair of iliac aneurysm 
with bifurcated iliac stent-graft.
Methods: This study is based on a consecutive case series (2008-2016) of patients with an aneurysm 
of the common and/or internal iliac artery undergoing endovascular repair with branched iliac stent-
graft. In the presence of an associated abdominal aortic aneurysm/ectasia, or if a safe proximal land-
ing zone was missing, an additional endovascular aortic repair (EVAR) was performed. All patients 
were assessed preoperatively with contrast-enhanced computed tomography (CT) and postoperative-
ly after 30 days with contrast-enhanced ultrasound and CT angiography. Technical success, 30-day 
mortality and morbidity, as well as early stent-graft occlusion, were analyzed.
Results: A total of 44 iliac branch devices were implanted in 39 patients (34 men) with a median 
age of 74 years (range 57-84). Repair of common iliac artery aneurysm was the indication in 35 pa-
tients (88%) and of an isolated internal iliac artery aneurysm in 5 patients (12%). Additional EVAR was 
needed in 22 (56%) patients. All grafts were deployed successfully via the common femoral artery. 
Twelve patients (30%) needed an additional brachial access. One (3%) patient died on the 18th post-
operative day after experiencing acute hemorrhagic pancreatitis. One patient needed revision for a 
wound complication. Another patient had peripheral embolisation which was treated by percutaneous 
aspiration thromboembolectomy. All patients completed the follow-up at 30 days. One internal iliac 
artery branch got occluded after simultaneous bilateral implantation of iliac branch device prior to 
hospital discharge, resulting in early primary patency rate of 98%.
Conclusion: Bifurcated iliac stentgrafts can be deployed safely and show a high technical success. 
Despite the complexity of these procedures, this approach remains a valuable alternative to the open 
management of iliac aneurysmatic disease.

16.8
Endovascular iliac aneurysm repair preserving the internal iliac artery
S. Hofer, G. Heller, U. Derungs, P. Knüsel, M. Furrer (Chur)

Objective: Management of common (CIAA) and internal iliac artery aneurysms (IIAA) is difficult and no 
consensus is reached. Therefore, we wanted to analyze our experience with endovascular approach 
preserving the internal iliac artery.
Methods: Data from patients with a CIAA and IIAA and a diameter larger than 3cm treated endovascu-
larly between August 2014 and January 2017 were retrospectively analyzed. We evaluated the strate-
gies of repair, the technical success rate and the 3 and 12 months follow-up. From the outset, we 
included applications outside the instructions for use (IFU).
Results: Twenty patients were included. Three patients had ruptured aneurysms. 15 patients were treat-
ed with an iliac branch device and 5 patients with a tube stentgraft. Only 5 procedures were inside the 
IFU. Three patients required reintervention because of technical failure. Redo surgery was performed 
endovascularly in 2 and by open repair in 1 patient. Technical failures were observed in 2 patients 

undergoing procedures outside IFU and in 1 patient within IFU. In 2 of the ruptured aneurysms, we had 
to close the internal iliac artery to avoid type II endoleak and further bleeding. The mean hospital stay 
was 6.7(2-15) days. The 3 and, when available 12 months follow-up, showed stable sac or even sac 
shrinking with patent internal iliac artery in cases preserved. The buttock claudication rate was 0%.
Conclusion: The technical success rate in this endovascular cohort was 85%, including procedures 
outside the IFU. Endovascular solution preserving internal iliac artery was possible in all elective re-
pairs, but procedures outside the IFU had to be used.

16.9
A rare case of true endotension 3 years after endovascular abdominal aortic aneurysm repair with 
an Endurant II stentgraft
A. Longchamp, C. Dubuis, J. Botfield, L. Briner, F. Saucy, J.-M. Corpataux, S. Déglise (Lausanne)

Objective: Aneurysm enlargement after endovascular abdominal aortic aneurysm repair (EVAR) 
occurs between 0.2% and 41% and could lead to rupture. Endoleaks remain the main cause of sac 
growth and require reintervention when aortic enlargment is superior to 5mm. Each kind of endoleak 
requires an adapted treatment, generally using minimally invasive approach. However, when no en-
doleak is visualized, the best therapy remains a subject of debate.
Methods: To report a rare case of endotension treated by laparotomy 3 years after Endurant II stentgraft 
implantation for an infra-renal abdominal aortic aneurysm (AAA).
Results: A 63-year-old man was successfully electively treated by EVAR using a bifurcated Endurant II 
stentgraft (Medtronic) in 2013 in our Department for an 59mm AAA. Angio-CT scans performed at 1 
and 2 year showed no evidence of endoleak, but slow sac enlargement up to 67mm. At 32 month, the 
patient complained of abdominal pain prompting another CTscan. The aneurysm sac size was 71mm, 
but no endoleak was visualized. A PETscan did not show any sign of infection. In the context of a grow-
ing aneurysm associated with abdominal pain, laparotomy was performed. A voluminous lymphocele 
of the sac, which was under pressure, was noted. At opening of the sac, the stent graft was visualized 
and no endoleak was present. The sac was partially resected and closed. Postoperative period was 
complicated by hospital-acquired pneumonia. 
Conclusion: To our knowledge, this is one of the first reports of endotension after Endurant II implanta-
tion. The etiology of endotension is still unclear. Some authors suggest that it may result from unde-
tected low-flow endoleak or from subsequent enzymatic degradation of the thrombus and aortic an-
eurysmal wall weakening. Recently, endotension was suggested to result from transmission of direct 
pressure from the endograft to the aneurysm and fluid accumulation facilitated by increased graft 
porosity, especially when using PTFE stentgrafts. Laparoscopic fenestration of the sac with removal of 
thrombotic material was reported. Interestingly, phase I and II clinical trials of the Excluder endograft 
reported no endotension-related aneurysm rupture, and some authors advocate conservative treat-
ment in asymptomatic patients. Although further studies are needed to clarify the natural history of this 
rare process, open repair should be considered as a valid treatment option.

Upper GI Surgery 20
20.1
Preliminary experience after three years of centralization of esophageal cancer surgery – a single 
center series
M. Schäfer, M. Winiker, N. Demartines, S. Mantziari, P. Allemann (Lausanne)

Objective: Esophageal cancer surgery has been centralized in Switzerland since 2014. A bundle of 
criteria has been defined as obligatory prerequisites. The most obvious criterion was a minimal annual 
case load (10 or 20 operations) to obtain a 2- or 4-years mandate for a single institution. This study 
aimed to assess the short-term outcome after three years experience of centralization in a tertiary 
referral center.
Methods: Retrospective assessment of all patients undergoing elective oncological esophagectomy 
from 2010 to 2016, whereby group A included patients before centralization (2010-2013) and group B 
included patients after centralization (2014-2016). Patient characteristics, operative and perioperative 
parameters were compared. Morbidity was classified according to Clavien. Data were retrieved from 
our prospectively maintained institutional data base. Comparisons of groups were performed using 
standard statistical testing.
Results: There were 57 patients (m/f 42/15, median age 64 y) in group A and 112 patients (m/f 
88/24, median age 61.5 y) in group B. ASA classification and neoadjuvant treatments were similar, 
but there were significantly more adenocarcinoma than squamous cell carcinoma in group B (73/112 
vs. 25/57, p=0.01). The annual case load increased from 11 to 40 cases. The median operative time 
decreased from 360 to 293 min (p<0.001), median Intensive Care Unit (ICU) stay from 4 to 3 days 
(p=0.2), and the median hospital stay from 20 to 17 days (p=0.22). The overall morbidity and its sever-
ity did not change. Incidences of anastomotic, pulmonary, and cardiac complications were similar. 
The 30-day mortality rates before and after centralization were 3.5% and 4.5%, respectively. In group 
B, comparing 2014 vs. 2016, median operative time significantly decreased from 320 to 282 min 
(p=0.011), median ICU stay from 5 to 2 days (p<0.001); and the median hospital stay from 23 to 
16 days (p=0.07). Overall morbidity and specific complications were similar, with significantly less 
cardiac complications.
Conclusion: Centralization caused a 4-fold increase of the annual volume. Operative time, length of ICU 
and hospital markedly decreased, whereas overall morbidity and mortality rates were similar. These 
preliminary results shows that improvement occurs after a short delay, so and it can be speculated that 
outcomes will further improve over time.
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20.2
Technique of a da Vinci Xi - assisted intrathoracic anastomosis in esophageal surgery
F. V. Angehrn, R. Schneider, L. Koechlin, M. von Flüe, M. Bolli (Basel)

Objective: Intrathoracic anastomosis for restoring continuity after oesophageal cancer resection is 
technically challenging and crucial. Patients recover faster and complain less postoperative pain if 
thoracotomy is avoided. In our opinion previous thoracoscopic techniques included some important 
limitations especially with regards to performing the anastomosis. The latest generation of da Vinci Xi 
System can be an important tool to overcome these obstacles.
Methods: In this video, we demonstrate the positioning of the patient and the placement of accesses 
for the thoracic phase of the operation with the latest da Vinci Xi surgical robot. Furthermore, we dem-
onstrate our complete intrathoracicly performed termino-lateral oesophagogastrostomy. We staple the 
dorsal part of the anastomosis with a linear 30mm da Vinci Xi device, whereas the ventral portion is 
sutured with roboticassistance in a double layer technique.
Results: With this video we show that a minimally invasive intrathoracic anastomosis can be per-
formed safely using da Vinci Xi System. So far we have not encountered severe complications, espe-
cially no anastomotic leakage.
Conclusion: This new technique has convinced us to continue with minimally invasive esophageal 
surgery for the thoracic part. Of course these first results will have to be compared in prospective stud-
ies with established techniques.

20.3
Does the extent of lymphadenectomy have an impact on in-hospital mortality and reoperations after 
transmediastinal esophagectomy (TME) for esophageal cancer?
D. Kröll, S. Erdem, T. Haltmeier, R. Langer, D. Candinas, C. Seiler (Bern)

Objective: Survival following esophagectomy for esophageal cancer has improved over the last 
decades. Patient selection, perioperative care, neoadjuvant treatment, and the surgical technique/
approach are of paramount importance for better outcomes. The effect of the extent of lymphadenec-
tomy during surgery for esophageal cancer on outcomes is currently questioned. The aim of this study 
was to investigate the effect of the extent of lymphnode removal on early reoperations and in-hospital 
mortality in patients undergoing TME for esophageal cancer.
Methods: Single-center, retrospective observational study, based on a prospectively collected data-
base since 2001. All patients undergoing TME for esophageal cancer (with and without neoadjuvant 
treatment (nRCT)) between 2001-2016 were included. The effect of the number of resected lymph 
nodes (Ln) on reoperations and in-hospital mortality was assessed using univariate logistic regres-
sion analysis.
Results: Overall 299 esophageal resections were performed. Of these, 272 resections were for esoph-
ageal carcinomas. A total of 227 cancer cases treated with TME met the inclusion criteria. Median age 
was 67.0 (IQR14), 79.3% were of male gender. Adenocarcinoma was found in 74.8% and squamous 
cell carcinoma in 20.8%. 75.3% of patients were pretreated with neoadjuvant therapy. The median 
number of removed Ln was 26 (range 2-83). Reoperations were performed in 8.4%. In-hospital mortal-
ity was 3.5%. Reoperations were not significantly associated with the total number of resected Ln (OR 
0.987, CI 0.956-1.019, p=0.432) nor the resection of more or less than 15 Ln (OR 1.758, CI 0.631-
4.902, p=0.281). Likewise, the total number of resected Ln (OR 0.978, CI 0.936-1.023, p=0.338) and 
resection of more or less than 15 Ln (OR 1.210, CI 0.236-6.196, p=0.819) were not significantly as-
sociated with in-hospital mortality. The same result was found for the subgroups of patients with and 
without nRCT.
Conclusion: Extended lymphadenectomy during TME for esophageal cancer was not associated with 
the rate of reoperations, nor in-hospital mortality, as well in patients with and without neoadjuvant 
treatment. Thus, extended lymphadenectomy during TME can be regarded as a safe procedure with no 
significant influence on reoperations and in-hospital mortality rate, but with the potential of increasing 
long term survival.

20.4
Minimally invasive esophagectomy decreases pulmonary complications, compared to open thoracic 
approach. Results of a case-matched analysis
P. Allemann, C. Blanc, S. Mantziari, P. Fournier, M. Winiker, N. Demartines, M. Schäfer (Lausanne)

Objective: Combined with neoadjuvant therapies, surgery is the mainstay of treatment for advanced 
esophageal cancer. Transthoracic approaches carry the best oncological results, but are still associ-
ated with a high pulmonary complication rate. Minimally invasive esophagectomy (MIE), associating 
laparoscopy and thoracoscopy is emerging and claimed to decrease the surgical thoracic trauma. Its 
real clinical benefit however is not clear yet. The aim of this study was to compare the rate of pulmo-
nary complications and the short term surgical outcome between totally minimally invasive and hybrid 
esophagectomy for cancer.
Methods: 35 consecutive totally minimally invasive esophagectomies (laparoscopy and thoracos-
copy) performed in a single institution for cancer were matched 1:2 to 70 hybrid esophagectomies 
(laparoscopy and thoracotomy) for body mass index (BMI<30 kg/m2), smoking habits and neoadju-
vant treatment. Pulmonary complications were defined as pneumonia, atelectasis and pleural effusion 
(sterile or not). The same standardized perioperative clinical pathway was used in both groups. MIE 
were performed in prone position, with single lumen intubation and double lung ventilation.
Results: Between January 2013 and December 2016, 124 patients were operated for esophageal 
cancer in our tertiary center. From these, 105 were matched and selected for analysis. There were no 
differences in terms of cancer stages and 80% of the patients received neoadjuvant treatment. Median 
operative time was not different between the two groups (285 min vs 309 min, p=0.15). There were 
no conversions to open procedures in the MIE group. R0 resection (94% vs 92%, p=0.25) and median 
lymphnode harvest (24 vs 20, p=0.1) were similar in both groups. 30-day mortality was equivalent 

(2.8% vs 4.5%, p=0.3). Overall pulmonary complications (33% vs 61%, p=0.001) and pneumonia 
(24% vs 45%, p=0.002) occurred less frequently in the MIE group. As a consequence, re-intubation 
rate (8% vs 20%, p=0.0004) and length of stay (11 days vs 19 days, p=0.0015) were also decreased.
Conclusion: These results suggest that full minimally invasive esophagectomy for cancer may be asso-
ciated with better pulmonary short term outcomes, compared to open thoracic approaches. Moreover, 
this approach allows similar oncological quality of resection. Long terms results need however to be 
further investigated.

20.5
Response to neoadjuvant therapy of locally advanced esophageal cancer predicts longer survival
L. Stoll, L. Koechlin, S. Däster, A. Zettl, M. von Flüe, C. Ackermann, F. Jüngling (Basel)

Objective: Neoadjuvant chemoradiotherapy prior to surgery can improve survival. Response to treat-
ment is confirmed by the histopathologic tumour regression grade. The metabolic response to treat-
ment can be assessed by [18F]-Fluorodeoxyglucose-positron emission tomography (FDG-PET).The 
aim of this study was to correlate the histopathologic with the metabolic response and to assess if 
there was a correlation with long term survival.
Methods: 89 patients with a locally advanced carcinoma (T2 and more and /or N+) of the esopha-
gus or the gastroesophageal junction were included. The main histologic type was adenocarcinoma 
(85%). 65 patients received combined chemoradiotherapy and 24 chemotherapy alone. FDG-PET was 
performed before and 4 weeks (0 to 6 weeks) after neoadjuvant therapy and standardized tumour 
uptake (SUVmax) was measured. Decrease of SUVmax was correlated with tumour regression grade 
according to Mandard (TRG 1-5; 1: complete regression, 5: no signs of regression). Patient groups 
were divided into histopathologic responders (TRG 1-2, N=48) and nonresponders (TRG 3-5, N=41). 
Metabolic reponse was defined by decrease of SUVmax > 67%.
Results: Histopathologic responders showed a significantly higher decrease of SUVmax (72.4% + 
3.95) vs. nonresponders (55.6% + 3.9, p=0.003). There was no significant difference if FDG-PET was 
performed within or later than 3 weeks after neoadjuvant treatment. In the group of metabolic non-
responders (N=36) 12 patients showed histopathologic response. 18 out of 53 metabolic respond-
ers were histopathologic nonresponders in the final histology. Mean survival of all patients was 62.4 
months + 5.8. Histopathologic responders’ mean survival was significantly longer with 78.3 months 
+ 6.5 vs. 37.9 + 7.8 in nonresponders (p=0,0027). Metabolic responders also showed a significantly 
longer survival (65.4 months + 6.3) vs. nonresponders (51.8 months + 9.8), p=0,0147.
Conclusion: In our study there was a correlation between histopathologic and metabolic response 
after neoadjuvant treatment. Both histopathologic tumour regression grade and metabolic decrease of 
SUVmax in FDG-PET predicted longer survival. However, 1/3 of the metabolic nonresponders showed 
histopathologic response. These patients did benefit from the neoadjuvant treatment despite having 
shown no metabolic response. The predictive value of FDG-PET after neoadjuvant treatment is less 
pronounced than the result of histopathologic response.

20.6
Surgical management of patients with limited metastatic gastric cancer: The FLOT 3 trial
M. Chevallay1, S. Al-Batran2, S. Mönig1 (1Geneva, 2Frankfurt/DE)

Objective: Gastric cancer is often diagnosed at an already advanced tumor stage with distant me-
tastasis. The actual recommendation in theses cases is a palliative chemotherapy and surgery is re-
served for symptom relief. However, a number of retrospective studies have suggested that surgery 
might improve survival in selected patients with stage IV gastric cancer. We present the results of a 
prospective trial, which evaluated the survival of patients with limited metastatic disease, who received 
chemotherapy and eventually surgical resection.
Methods: This trial was a german, prospective, multicenter trial, and included patients with operable 
or metastatic gastric adenocarcinoma. Patients were classified in three groups: operable (group A), 
limited metastatic (group B) or extensive metastatic disease (group C). Patients with operable disease 
received neoadjuvant chemotherapy (FLOT regimen, 5-FU, leucovorin, axaliplatin and docetaxel), sur-
gery and then adjuvant chemotherapy. Patients in group B received 4 cycles of neo-adjuvant treatment. 
If the restaging showed a chance of R0-resection with macroscopic complete resection of the meta-
static lesions, the patient proceeded to surgery. Patients in group C received palliative chemotherapy 
and surgery only for palliation. The primary endpoint was overall survival.
Results: 238 of 252 patients were eligible (A/B/C: 52/60/127). Localization of metastasis in group B 
patients were retroperitonal lymph node (45%), liver (18,3%), lung (16,7%), peritoneal (6,7%) or other 
(13,3%) incurable sites. Patients received a median of 8 chemotherapy cycles in total. Median overall 
survival was 22,9 months for group B (vs 10,7 for group C, p<0,001). In group B, 36 (60%) patients 
proceeded to surgery. The overall survival was 31,3 months for patients who proceeded to surgery and 
15,9 months for the remaining patients.
Conclusion: A multi-modal approach with chemotherapy and surgery for patients with limited meta-
static gastric cancer can improve survival. This study set the basis for an ongoing randomized trial, 
the FLOT 5/RENAISSANCE trial, which compares the overall survival and quality of life between chemo-
therapy vs surgery and chemotherapy in patients with oligometastatic gastric cancer. The recruitment 
started in 2016.

20.7
Laparoscopic surgery for gastric cancer: The European point of view
M. Chevallay1, F. Berlth2, C. Seung-Hun2, M. Jung1, P. Morel1, S. Mönig1 (1Geneva, 2Cologne/DE)

Objective: Numerous Asian studies have shown the feasibility of minimally invasive procedures for the 
surgical treatment of gastric cancer. Asian patients differ from Europeans (earlier detection of the tu-
mor, lower BMI and higher incidence of gastric cancer) and the evidence based on Asian studies may 
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not be applicable to the management of European patients. We reviewed the literature for European 
studies comparing open gastrectomy with minimally invasive approaches in the treatment of gastric 
cancer.
Methods: We searched the key words gastric cancer and laparoscopy in MEDLINE, EMBASE and in 
the database of ongoing trials. We included all studies published between 2000 and 2016 conducted 
in Europe.
Results: In total, 23 articles met the research criteria. One randomized and 12 cohort studies com-
pared laparoscopic with open gastrectomy. They showed no differences in the number of lymph nodes 
dissected, rates of negative resection margin or postoperative mortality. 4 cohort studies compared a 
robotic with an open approach without difference in postoperative mortality or rate of negative resec-
tion margins. Two studies showed longer operative time in the robotic group and one found a lower 
number of dissected lymph nodes and shorter hospital stay in the robotic group. 3 cohort studies com-
pared robotic with laparoscopic surgery. 2 showed no difference between the two techniques in opera-
tive time, number of lymph nodes retrieved, hospital stay or post operative mortality. One retrospective 
study showed a higher number of dissected lymph nodes and longer operative time in the robotic 
group. One meta-analysis comparing minimally invasive techniques with open procedures showed no 
difference for the number of lymph nodes harvested, the rate of negative resection margins, postopera-
tive mortality or overall survival. Minimally invasive techniques had a significant longer operative time, 
lower blood loss and shorter hospital stay.
Conclusion: The current state of evidence in Europe finds the same results as in the Asian studies. 
Minimally invasive surgery for gastric cancer can achieve the same results of oncological resection 
with longer operative time but lower blood loss. One European multicentric randomized trial is ongoing 
(LOGICA) which will increase the level of evidence.

20.8
Laparoscopic transgastric circumferential stapler-assisted versus endoscopic esophageal mucosec-
tomy in a porcine model
D. C. Steinemann1,2, A. Zerz3, P. C. Müller2, B. P. Müller-Stich2, G. R. Linke4,2 (1Basel, 2Heidelberg/DE,  
3St. Gallen, 4Thun)

Objective: Extensive endoscopic mucosal resection (EMR) for Barrett’s esophagus (BE) may lead to 
stenosis. Laparoscopic, transgastric, stapler-assisted mucosectomy (SAM) retrieving circumferential 
specimens is proposed and compared to EMR.
Methods: SAM was evaluated in two phases. (1) The feasibility of SAM and the quality, extent, and size 
of specimens was assessed in eight animals. (2) The mucosal healing and development of eventual 
stenosis was evaluated in a 6-weeks survival experiment comparing SAM (n=6) and EMR (n=6).
Results: SAM was successfully accomplished in all animals. A complete circular mucosectomy speci-
men was obtained with an area size of 492 (426-573) mm2 and 941 (813-1209) mm2 using a 21-
mm and 25-mm stapler, respectively. In the survival experiments two animals developed symptomatic 
esophageal stenosis after EMR and none after SAM. The ratio of the lumen at the resection level before 
necropsy and post-intervention was 0.96 [0.9-1.04] and 0.27 [0.18-0.39] (p<0.0001) for SAM and 
EMR, respectively. At necropsy the ratio of the esophageal width at the resection level and proximally 
for SAM and EMR was 0.98 [0.94-0.99] and 0.71 [0.69-0.81] (p=0.0002).
Conclusion: SAM provides a novel technique for en-bloc mucosectomy in BE. In contrast to EMR mu-
cosal healing in SAM was not associated with stenosis up to six weeks after intervention. The combina-
tion of laparoscopic fundoplication and SAM may effectively control BE in long-term.

20.9
Hiatal hernia recurrence rate and durability after magnetic sphincter augmentation in patients with 
large hiatal hernias and gastroesophageal reflux disease
J. Zehetner1, K. A. Rona2, A. Yu2, N. Bildzukewicz2, C. Houghton2, J. C. Lipham2 (1Bern, 2Los Angeles/
USA)

Objective: We have previously demonstrated excellent short-term outcomes following concomitant 
hiatal hernia repair (HHR) and magnetic sphincter augmentation (MSA) in patients with gastroesoph-
ageal reflux disease (GERD) and large hiatal hernias. The objective of our study was to report the 
efficacy and durability of this approach with respect to hiatal hernia recurrence, need for anti-secretory 
medications, and control of reflux symptoms.
Methods: This is a retrospective review of prospectively gathered data in all patients who underwent 
MSA and formal HHR at our institution between May 2009 and December 2015. Large hiatal hernias 
were measured intra-operatively and defined as those hernias measuring ≥3 cm. All patients under-
went formal hiatal dissection with posterior cruroplasty. Patients were followed up for hiatal hernia 
recurrence with postoperative videoesophagram (VEG) and/or esophagogastroduodenoscopy (EGD) 
at 6 months and yearly thereafter. Primary endpoints included hiatal hernia recurrence, proton-pump 
inhibitor (PPI) elimination rate, and GERD Health-Related Quality-of-Life (HRQL) scores.
Results: 41 patients were identified who underwent HHR of a large hiatal hernia with concomitant MSA. 
Mean pre-op DeMeester score was 52.4 (± 5.5) and mean hiatal hernia size was 4.0 cm (range 3-7 
cm). Twelve patients (29.3%) were diagnosed with Barrett’s esophagus preoperatively. There was a 
significant decrease in GERD-HRQL score (19.6 vs. 2.8, p=0.036) with a PPI elimination rate of 92.7%. 
All patients underwent VEG (43.9%) and/or EGD (56.1%) to evaluate for hernia recurrence over a 
mean follow-up time of 15.1 months. One asymptomatic recurrence (2.4%) was diagnosed with a 
VEG at 11 months post-op.
Conclusion: Magnetic sphincter augmentation with a full hiatal dissection and posterior cruroplasty 
appears to be a durable and effective approach with a low hernia recurrence rate in patients with 
gastroesophageal reflux and a large hiatal hernia.
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21.1
Blinding in randomized controlled trials in general and abdominal surgery: A systematic review and 
empirical study
P. Probst, S. Zaschke, P. Heger, J. C. Harnoss, P. Knebel, A. Ulrich, M. W. Büchler, M. K. Diener (Heidel-
berg)

Objective: Blinding is a measure in randomized controlled trials (RCT) to reduce performance and 
detection bias. There is evidence that a lack of blinding leads to overestimated treatment effects. Since, 
surgical trials use interventions with a physical component blinding is often complicated to apply. The 
aim of this study was to analyse the actual impact of blinding on outcomes in general and abdominal 
surgery RCT.
Methods: A systematic literature search in CENTRAL, MEDLINE and Web of science was conducted to 
identify RCT between 1996 and 2015 with a surgical intervention. General study characteristics and 
information on blinding methods were extracted. The risk of performance and detection bias was rated 
as low, unclear or high according to the Cochrane Collaboration’s tool for assessing the risk of bias. 
The main outcome was the association of a high risk of performance or detection bias with significant 
trial results and was tested at a level of significance of 5%.
Results: Out of 29´119 articles 378 RCT were included in the analysis investigating a total of 62´522 
patients of which 15´025 patients were blinded (24.0%). Regarding performance bias 88 of 378 RCT 
(23.3%) were at high risk of performance bias and 290 of 378 RCT (76.7%) were not. Hereby, 50 of 
88 high risk RCT (56.8%) showed significant trial results compared to 134 of 290 non-high risk RCT 
(46.2%) resulting in a non-significant association (OR 1.53; 95%-CI: 0.95 to 2.48; p=0.08) of perfor-
mance bias and trial results. Further, 59 of 378 RCT (15.6%) were at high risk of detection bias and 319 
of 378 RCT (84.4%) were not. Hereby, 28 of 59 high risk RCT (47.5%) showed significant trial results 
compared to 156 of 319 non-high risk RCT (48.9%) resulting in non-significant association (OR 0.94; 
95%-CI: 0.52 to 1.65; p=0.84) of detection bias and trial results.
Conclusion: Surprisingly, performance and detection bias do not distort treatment effects in general 
and abdominal surgery RCT. Therefore, surgical researcher can rely on this evidence and leave out 
complicated ways of blinding methods. However, easily applicable blinding measures should be taken 
for the theoretical advantage. During critical appraisal of a surgical RCT the threat to validity of trial 
results by performance and detection bias should not be overestimated.

21.2
Humanitarian surgical training program for open mesh repair of inguinal hernias in rural Nigeria: re-
sults of six years, 13 missions and 1280 patients
F. Oehme1, L. Fourie1, F. Beeres1, P. Nussbaumer2 (1Lucerne, 2Lachen)

Objective: Short term medical service trips (MSTs) in low- and middle-income countries (LMICs) have 
gained popularity during the past few years. The effectiveness of these missions is discussed contro-
versially. Although it is known that significant amounts of surgical care can be delivered by MSTs, there 
is a lack of data considering the role of educational programs performed in this setting as well as the 
impact these interventions have on the populations served. The purpose of this study was to determine 
the efficiency of teaching a standardised open mesh repair technique for inguinal hernias and to evalu-
ate Disability-Adjusted Life Years (DALYs) averted by regular short missions in rural Nigeria.
Methods: This retrospective study included 13 humanitarian missions carried out by the Swiss Surgical 
Teams in rural Nigeria between 2011 and 2016. These missions aimed to improve the surgical capac-
ity of the local staff by teaching inguinal hernia repair using mosquito mesh. Primary outcome was 
the number of treated inguinal hernias, the proportion of procedures performed by the local staff and 
averted DALYs due to the performed interventions. Hernias were classified according to the modified 
Kingsnorth Classification.
Results: We performed 1447 hernia repairs in 1280 patients. The male to female ratio was 1147 to 
300 (79,3% to 20,7%). Hernia repair was performed for 412 H1 (28,5%), 364 H2 (25,2%), 337 H3 
(23,3%), 206 H4 (17,5%) and 28 Hped (8,8%). The overall percentage of hernia repairs performed by 
nigerian surgery staff was 32.2% of which one third was carried out independently. Focussing on the 
last three missions, we recorded an increased rate with more than 50% of the surgeries performed by 
nigerian staff. A total of 8652,8 DALYs were averted, accounting for 7,2 DALYs per patient.
Conclusion: We assessed the value of MSTs focussing on training in inguinal hernia repair in rural 
Nigeria. Our results confirm that a significant amount of surgical care can be delivered during short 
term humanitarian missions. An increasing number of surgeries were performed by nigerian staff 
autonomously. Our data confirm the capability of such a training programs in capacity building and 
promoting independence among local doctors. With 7,2 DALYs averted per patient we contributed to 
an improvement in quality of life in the region.

21.3
Immunonutrition in major abdominal surgery: Effect based on bias? A systematic review and meta-
analysis
P. Probst, S. Ohmann, U. Klaiber, F. J. Hüttner, A. T. Billeter, A. Ulrich, M. W. Büchler, M. K. Diener  
(Heidelberg/DE)

Objective: Immunonutrition is broadly reported to have advantages in the postoperative course by 
decreasing complications and length of hospital stay (LOS). The aim of this systematic review was 
to summarize evidence for the potential benefits of immunonutrition in major abdominal surgery with 
special regard to different patient populations.
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Methods: A systematic literature search from 1985 to July 2015 was performed in MEDLINE, EMBASE, 
and CENTRAL without language restrictions. Randomized controlled trials (RCT) investigating immu-
nonutrition after major abdominal surgery were included. Two reviewers independently identified the 
relevant trials and extracted data on mortality, overall complications, infectious complications, length 
of hospital stay (LOS) and trial quality.
Results: A total of 83 RCT with 7,116 patients were included. Mortality was not altered by immunonutri-
tion. Compared to control groups, immunonutrition reduced overall complications (OR 0.79; 95%-CI: 
0.66 to 0.94; p=0.01) and infectious complications (OR 0.58; 95%-CI: 0.51 to 0.66; p<0.001), and 
shortened LOS (MD -1.79 days; 95%-CI: -2.39 to -1.19; p<0.001). However, after excluding trials mainly 
at high risk of selective reporting, all significant treatment effects vanished. Moreover, the funnel plot for 
infectious complications indicated publication bias (p=0.002). Non-industry funded trials reported no 
positive effects (overall complications OR 1.13; 95%-CI: 0.88 to 1.46; p=0.34) whereas industry funded 
trials reported large treatment effects (overall complications OR 0.66; 95%-CI: 0.48 to 0.91; p=0.01).
Conclusion: For major abdominal surgery, no high-quality evidence (according to GRADE) justifies an 
unrestricted recommendation in favor of the use of immunonutrition. A major part of the measured 
effect of immunonutrition seems to be based on selective reporting, publication bias and industry bias. 
Even though many RCT exist high-quality trials are still lacking and are urgently needed.

21.4
Prophylactic intraperitoneal mesh implantation for prevention of incisional hernia: A randomized con-
trolled trial
A. Kohler, J. Lavanchy, A. Kurmann, D. Candinas, G. Beldi (Bern)

Objective: Occurrence of incisional hernia is a frequent complication after open abdominal surgery, 
which often needs surgical repair. We hypothesized that patients at high risk for development of inci-
sional hernia can benefit from prophylactic mesh implantation during primary surgery.
Methods: A randomized controlled trial was performed in patients undergoing elective open abdomi-
nal surgery at our institution. Patients with two or more risk factors (male gender, diagnosis of a ma-
lignant tumor, body mass index above 25 kg/m2 or history of previous laparotomy) were included. In 
the intervention group a double-layered polypropylene mesh was placed intraperitoneally in addition 
to standard abdominal closure (=control group). The primary endpoint was the incidence of incisional 
hernia.
Results: 169 patients were included in the study, baseline characteristics were similar between the two 
groups. The cumulative incidence of incisional hernia one year postoperative was 22% in the control 
group versus 4% in the intervention group (p=0.01). Perioperative complications were similar between 
the two groups. Abdominal pain 6 weeks postoperative was reported by 65% of patients in the in-
tervention group versus 44% in the control group (p=0.02). One year postoperatively there was no 
significant difference in patients reporting abdominal pain.
Conclusion: Prophylactic intraperitoneal mesh implantation in patients at risk for incisional hernia is 
safe and effective to prevent hernia occurrence. Patients with implanted mesh experience more ab-
dominal pain early after operation, however long term pain perception is similar to patients without 
mesh.

21.5
Die Wertigkeit der Ultraschalluntersuchung im Rahmen der Abklärungen der akuten Appendizitis – 
retrospektive Analyse von 508 Patienten
U. Köferli, B. Lehmann, M. Ricklin, A. Exadaktylos (Bern)

Objective: Beurteilung der Wertigkeit der Ultraschalluntersuchung in der Abklärung der akuten  
Appendizitis eines universitären Notfallzentrums.
Methods: Retrospektive Untersuchung von 508 Patienten, welche mit Verdacht auf Appendizitis 
zugewiesen wurden und bei welchen eine Ultraschalluntersuchung in der Notfallstation durchgeführt 
wurde. Als Goldstandard dienten die Operationsbefunde einerseits, die Bildgebung mittels Computer-
tomographie und/oder MR andererseits.
Results: Von den insgesamt 508 mit Verdacht auf eine akute Appendizitis zugewiesenen Patienten 
wiesen 172 Patienten (35%) eine Appendizitis auf, bei 12% wurde die Symptomatik im Rahmen einer 
Enteritis, bei 2% als Infekt der ableitenden Harnwege und in 51% als unspezifische Abdominalschmer-
zen gewertet. Die sonographische Untersuchung zeigte eine Sensitivität von 89.6% sowie eine Spezi-
fität von 93.8%.
Conclusion: Die Ultraschalluntersuchung der Appendizitis zeigt in unserer Untersuchung eine sehr 
hohe Sensitivität und Spezifität und konnte in der überwiegenden Mehrheit der Fälle die Diagnose 
bestätigen bzw. sicher ausschliessen. Dieses strahlenfreie bildgebende und sehr zuverlässige Ver-
fahren ist entsprechend als Bildgebung der Wahl bei Verdacht auf eine akute Appendizitis zu wählen.

21.6
Stress and professional interactions in surgical residency
S. Meili1, B. Fiedel1, P. Kugelmeier1, C. Gingert1,2, S. Breitenstein1, M. Adamina1 (1Winterthur, 2Witten/DE)

Objective: Medical education is evolving with an increased demand for structured feedback as an inte-
gral part of developing professionalism. Meanwhile, surgical residents are exposed to multiple stress-
ors that may interfere with their performance and potentially cause inappropriate behavior. This study 
explored the level of stress of surgical residents and evaluated professional interactions.
Methods: Residents of a large cantonal hospital were offered voluntary participation. Stress level was 
measured with the validated Perceived Stress Scale (PSS), whose items are designed to assess how 
unpredictable, uncontrollable and overloaded respondents find their lives to be. A high PSS means 
a high level of perceived stress. Structured feedback was collected by an external consultant using 
a web-based version of the Multisource 360° Feedback instrument (MSF) validated for healthcare. 

Feedback was then reflected towards the participant by trained tutors.
Results: Of 34 residents offered participation, 100% accepted while 26 (76%) answered the PSS. 19 
residents were male (56%), 21 (62%) had a doctorate degree, and they had spent a median of 4.9 
years of residency (interquartile range, IQR 3.1, 5.5 years), of which 1.6 years (IQR 0.8, 3.2 years) in the 
present hospital. Mean (standard deviation, SD) PSS score was 14.9 (SD 3.4), whereas its subscales 
perceived helplessness and perceived self-efficacy were 10.3 (SD 2.3) and 4.6 (SD 2.3), respectively. 
When compared with an age-matched German speaking reference population, those scores were sig-
nificantly worse by 19% for the summative PSS (p=0.006) and by 35% for helplessness (p<0.001). 
Administration of the MSF was successfully completed with an IQR of 3 to 8 anonymous feedbacks 
received for every participant from each professional group ward nurses, peer residents, and staff phy-
sicians. Approbation rates for the MSF were very positive (76%), few found the MSF rather useful (20%), 
and only 4% disagreed. 65% of the residents thought that the MSF had a strong potential to positively 
influence their work environment, 27% thought it may help. Last, 85% of the participants were in favour 
of a continuous/extended use of the MSF.
Conclusion: Surgical residency exposes to high levels of stress, which may affect professionalism. The 
MSF is a useful instrument to evaluate interactions, it promotes a high standard of professionalism and 
a better learning environment.

21.7
Surgical residents report high levels of stress across disciplines
A.-K. Holtz1, M. Adamina2,1 (1Basel, 2Winterthur)

Objective: A surgical residency is a pivotal time in a physician’s education when lifetime patterns are 
often established. Surgical residents are exposed to high demands and multiple stressors that may 
interfere with their performance, cause attrition, and promote burnout. Indeed, prior research in 3 large 
Swiss tertiary care hospitals reported burnout rates of 5% to 12%, well above the national average. This 
study investigated the level of stress of Swiss surgical residents.
Methods: 310 randomly selected residents out of 456 who took the Basisexamen Chirurgie 2016 were 
offered the voluntary administration of the validated Perceived Stress Scale (PSS), whose items are 
designed to assess how unpredictable, uncontrollable, and overloaded respondents find their lives to 
be. A high PSS means a high level of perceived stress with scores around 13 considered average and 
scores around 20 highly pathologic. Results are reported in mean (m), standard deviation (sd), and 
range (r). Differences were tested by analysis of variance.
Results: 239/310 surveys were evaluated with a return rate of 77%. Residents were aged 30 on av-
erage (sd 3.45), including 134 men (52%) and 126 women (48%). Most participants were in their 
second or third year of residency (67%), aiming for a specialty in general surgery (36%), orthopedics 
(31.5%), or urology (7.4%). The queried surgical residents reported a high PSS (m 15.66, sd 6.06, r 
0-37), a high subscore of perceived helplessness (m 12.13, sd 4.78, r 0-25), and an ordinary subscore 
of self-efficacy (m 5.04, sd 2.53, r x-y). There were no associations between PSS or its subscores and 
sex (p=0.29), nationality (p=0.135), mother tongue (p=0.422), aimed surgical specialty (p=0.847), 
or length of training so far (p=0.526). However, surgical residents had significantly worse summative 
PSS scores (m 15.66, sd 6.06 vs m 12.74, sd 6.54, p<0.01) and perceived helplessness (m 12.13, sd 
4.78 vs m 7.11, sd 4.5, p<0.01) when compared with an age-matched German speaking reference 
population.
Conclusion: Surgical residents perceive levels of stress and helplessness about 20% and 70% higher 
than an age-matched reference population. While short-lived stress is not worrisome, chronic stress 
is pathologic and may negatively affect various aspects of medical education and professionalism. In 
this context, stress coping and stress reduction initiatives may prevent burnout and resident attrition.

21.8
Single center experience with an atraumatic, self-adhering mesh for open ventral hernia repair in 
sublay position
D. Stimpfle, S. Bachmann, U. Zingg, A. Ochsner (Schlieren)

Objective: Mesh fixation in sublay position is associated with potential morbidity and is time consum-
ing, depending on the fixation technique. The use of a self-adhering mesh (SAM) may prevent compli-
cations and decreases operation time. The purpose of this study was to analyse the short term results 
of a lightweight SAM in ventral hernia repair. Primary endpoint was the 30day morbidity, secondary 
endpoint the surgeons impression on handiness and timesaving when using a SAM.
Methods: Consecutive patients with placement of an SAM (Adhesix®) in sublay position between 
03/2014 and 07/2016 at our institution were analysed retrospectively. Patient data were extracted 
from in- and outpatient recordings. All surgeons received a questionnaire concerning handiness (1: 
very difficult, 6: very easy), advantages and disadvantages of the SAM.
Results: In 52 patients with ventral hernia a SAM was placed in sublay position by 9 surgeons. Mean 
age was 62 years (27 – 88). In 27 patients (48%) the setting was a teaching operation. Indications 
were as follows: 44 (85%) incisional hernias, 5 (9%) recurrent hernias and 3 (6%) primary hernias. 
Mean hernia diameter was 8.4cm. In 8 patients (15%) a component separation was performed si-
multaneously. In 1 patient repair of a parastomal hernia was combined with the ventral hernia repair.
Overall morbidity was 7.5% (4 patients). In 1 patient a hematoma in the retro rectus space (lesion of 
a muscular vessel by drainage) had to be evacuated by relaparotomy. In 1 case a laparoscopy was 
performed because of postoperative stoma problems. 1 seroma, 2 superficial SSIs and 1 pneumonia 
were recorded. Mean handiness rated by the surgeons was 5 (“easy”) and time saving was percieved 
to be the main advantage.
Conclusion: The use of a SAM is safe and it’s placement is perceived as easy and timesaving. Major 
morbidity in our series does not seem to be related to the type of mesh (SAM). Follow up of these 
patients to analyse long term results and recurrence rate is planned.
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21.9
Management of biliary complications following complex liver trauma
M. Hommes1,2, I. Schipper2, A. Nicol3, P. Navsaria3, J. Krige3, D. Cadosch1 (1Zurich, 2Leiden/NL, 3Cape 
Town/AU)

Objective: Bile leaks occur in 4% to 23% of patients after major liver injuries. The role of conservative 
management versus internal biliary drainage has not been clearly defined. The safety and efficacy of 
nonoperative management of bile leaks were studied.
Methods: Four hundred twelve patients with liver injuries were assessed in a prospective study be-
tween 2008 and 2013. All patients with clinically significant injuries to the intrahepatic biliary tract were 
evaluated. Bile leaks were classified as minor or major (400ml/d or persistent drainage for 14 days). 
Minor leaks were managed conservatively, and major leaks underwent ERCP (endoscopic retrograde 
cholangiopancreatography) and endoscopic biliary stenting.
Results: Fifty-one patients (12%) developed a bile leak after liver trauma. Eleven patients (22%) with an 
extrahepatic duct injury underwent open surgery. Forty patients (78%) had an intrahepatic bile leak. 
Twenty-six patients (65%) with minor bile leaks were treated conservatively, and 14 patients (35%) 
with major bile leaks underwent endoscopic retrograde cholangiogram and internal drainage. All bile 
leaks resolved. There was no significant difference in the two groups with respect to septic complica-
tions (p=0.125), intensive care unit stay (p=0.534), hospital stay (p=0.164), or mortality (p=1.000).
Conclusion: Sixty-five percent of the intrahepatic bile leaks following trauma are minor and easily man-
aged conservatively. Endoscopic retrograde cholangiogram and internal drainage should be reserved 
for major leaks.

Trauma II 22
22.1
Surgery in prone position for associated injuries in patients undergoing non-operative management 
for splenic and liver injuries
K. V. Markert, T. Haltmeier, T. Khatsilouskaya, M. J. Keel, D. Candinas, B. Schnüriger (Bern)

Objective: In patients undergoing non-operative management (NOM) of splenic and/or liver injuries, 
no data exists on the safety of same-admission surgery in prone position for concomitant injuries.
Methods: Retrospective study including adult trauma patients with blunt splenic and/or liver injuries 
and attempted NOM from 01/2009-06/2015. Patient and injury characteristics as well as outcomes 
[failed (f)NOM, mortality] of patients with and without surgery in prone position for concomitant injuries 
were compared (‘prone’ vs. ‘non-prone group’).
Results: A total of 244 patients with blunt splenic and/or liver injury and attempted NOM were included. 
Mean age was 40.7±18.5 years, 65.6% were male gender, mean ISS was 24.9±13.6. 40 patients 
(16.4%) underwent surgery in prone position on median post-injury day (PID) 2.0 [interquartile range 
(IQR) 0.0-3.0]. In all 40 cases, surgery in prone position was performed for associated spinal or 
pelvic injuries. The ISS was significantly higher and the proportion of patients with a high-grade liver 
and/or splenic injury (OIS≥3) significantly less frequent in the ‘prone’ than in the ‘non-prone group’ 
(30.0±14.5 vs. 23.9±13.2, p=0.009 and 27.5% vs. 53.9%, p=0.002). In–hospital mortality as well 
as NOM failure rates were not significantly different between the ‘prone’ and ‘non-prone group’ (2.9% 
vs. 2.5%, p=1.000; 0.0% vs. 4.9%, p=0.375). A total of 11 patients with either a high-grade liver and/
or splenic injury were operated in prone position at median day 3 (IQR 2.0-8.0). None of these patients 
failed NOM. However, one patient with a grade IV splenic injury required immediate splenectomy after 
being operated for a femoral fracture in right-sided position on the day of admission.
Conclusion: In this single-center analysis, orthopedic surgery in prone position was performed in a 
substantial number of patients with splenic and/or liver injuries – even in high-grade injuries – without 
increasing the fNOM rate. However, caution should be used in patients with grade IV or V splenic inju-
ries as one patient failed NOM after right-sided positioning.

22.2
Liver packing for complex injuries
D. Cadosch1, I. Schipper2, A. Nicol3, P. Navsaria3, M. Hommes1,2 (1Zurich, 2Leiden/NL, 3Cape Town/ZA)

Objective: Increased awareness of the need to institute damage control surgery has led to a higher 
incidence of liver packing. The safety and efficacy of perihepatic packing to control liver haemorrhage 
were studied.
Methods: A prospective, protocol driven study, including all patients with a liver injury conducted over a 
period 2008-2013. All patients who underwent surgery for abdominal trauma with a major liver bleed-
ing were further analysed. Visible bleeding vessels were ligated and the liver packed for control of on-
going venous bleeding. Removal of packs was planned after 48-72 hours. The outcome was survival 
and vascular complications.
Results: Two-hundred-eighteen patients with a liver injury underwent operative management for ab-
dominal trauma. Eighty-two (38%) patients had a major liver bleeding. In 19 patients bleeding was 
controlled after simple ligation of visible bleeding vessels. Fifty-nine patients required perihepatic pack-
ing to control bleeding. Inflow occlusion was performed in 19 patients, visible bleeding could then be 
ligated in 11 patients and 8 patients had juxtahepatic venous injury. Four patients exsanguinated, and 
11 patients died later during hospital stay. Repair of juxtahepatic venous injuries was delayed. Early 
relook and removal of packs was related to a higher rate of rebleeding (p<0.0001). Nine patients de-
veloped delayed intrahepatic vascular complications, regardless the grade of liver injury and surgical 
intervention.

Conclusion: Ligation of visible bleeding vessels and liver packing are safe surgical techniques to con-
trol major liver bleeding, and definitive repair of juxtahepatic venous injuries may be delayed.

22.3 
Selective non operative management of penetrating liver injuries
D. Cadosch1, P. Navsaria2, A. Nicol2, I. Schipper3, M. Hommes1,3 (1Zurich, 2Cape Town/ZA, 3Leiden/NL)

Objective: Nonoperative management (NOM) of penetrating liver injuries is infrequently practised. The 
aim of this study was to assess the safety of selective NOM of penetrating liver injuries.
Methods: A prospective, protocol-driven study, which included patients with penetrating liver injuries 
admitted to a level I trauma center, was conducted over a 52-month period. Patients with right-side 
thoracoabdominal, and right upper quadrant (RUQ) penetrating wounds with or without localised ten-
derness underwent contrasted CT scan evaluation to detect the presence of a liver injury. Patients with 
confirmed liver injuries were observed with serial clinical examinations. Outcome parameters included 
need for delayed laparotomy, complications, length of hospital stay and survival.
Results: During the study period, 95 patients (54 gunshot and 41 stabbed liver injuries), were selected 
for nonoperative management. The mean injury severity and PATI scores were, 20 (range 4-50) and 
7 (range 4-20), respectively. Simple liver injuries (Grades I and II) occurred in 49 (52%) patients and 
complex liver injuries occurred in 46 (48%) patients. Associated injuries included 23 (24%), kidney, 69 
(72%) diaphragm, 23 (24%) pulmonary contusion, 42 (67%) hemp/pneumothoracis, and 28 (30%) 
rib fractures. Three patients required delayed laparotomy resulting in successful nonoperative man-
agement of 97%. Complications included: liver abscess (1), biliary fistula (9), retained hemothorax 
(3), and nosocomial pneumonia (4). The overall median hospital stay was 6 IQR: [4-11] days, with 
no mortality.
Conclusion: The nonoperative management of appropriately selected patients with penetrating liver 
injuries is safe and associated with minimal morbidity.

22.4
Good functional outcome in 34 patients suffering from insufficiency fractures of the pelvic ring after 
treatment with CT-guided percutaneous screw stabilisation
H. Eckardt, C. Egger, C. Zech, R. Hasler, M. Jakob, N. Suhm, M. Morgenstern, F. Saxer (Basel)

Objective: Pelvic ring fractures in the elderly occur with increasing incidence after low-energy trauma 
and are traditionally treated conservatively, which can be associated with severe complications. Since 
2010 we perform surgical stabilization of the posterior pelvic ring in patients with symptomatic pelvic 
fragility fractures.
Methods: Patients with CT-verified persistently symptomatic low-energy fractures of the posterior pelvic 
ring were stabilised with CT-guided implantation of 1-2 sacro-iliac screws. All patients who received 
surgical stabilisation from 5/2010 to 12/2015 were invited for follow-up in 2016, minimum one year af-
ter the operation. Radiographic examination, Timed Up and Go test (TUG), pain assessment via Visual 
Analog Scale (VAS) and housing situation were prospectively assessed, intra-operative details and 
complications were recorded retrospectively.
Results: 51 patients were operated, of whom 6 died before follow up, 9 declined participation and 2 
patients had left Switzerland. 34 patients completed the assessments with a mean 817 days follow-
up. The mean age of the 51 operated patients was 79 year (SD 8 years). The mean time from the first 
symptoms to the operation was 104 days (SD 128 days). Of 51 patients, 13 patients had surgery-
related complications. One had a minor arterial bleeding and one an intra-foraminal screw placement. 
5 patients had to be re-operated for insufficient initial stabilisation. In 6 patients one or both posterior 
screws backed out but in only 2 patients screw removal was necessary. The mean TUG was 19.2 sec. 
(SD 10 sec.), the mean VAS 1.3 (SD 1.8). Preoperative 39 patients lived independently, 2 in nursing 
homes and on 10 we had no information. After the operation 4 patients lost independence and were 
institutionalised, 35 still live independently.
Conclusion: The high number of patients living independently indicates a good functional outcome 
after surgical stabilization of pelvic fragility fractures but we had to re-operate 9 out of 51 patients 
(17%) due to insufficient stabilization or other complications. In comparison, 40/132 (30%) compa-
rable patients treated conservatively from 2009 to 2011 at our institution lost independence. The TUG 
after surgery is slower than in the healthy age-matched population but better than in patients one year 
after hip fracture. The radiation dose during the intervention equals the dose of a diagnostic pelvic CT. 

22.5
Rapid processing 3D printing for preoperative planing and precontouring of implants for acute  
acetabular fractures – a case series
M. Bilici, F. Thieringer, Ph. Brantner, M. Jakob, H. Eckardt (Basel)

Objective: 3D printing for medical purposes is well established in maxillofacial surgery. In orthopaedic 
trauma surgery this technique has only recently been described. Acetabular fractures are related to 
high energy trauma and surgery is often delayed 3-4 days, in order to allow for patients stabilisation. 
This time window allows for processing a 3D model of the pelvis, which can be used for preoperative 
planning, pre-contouring of implants and for a better understanding of the fracture pattern. We explored 
the method of preoperative 3D printing using CT images of the routine diagnostics and describe our 
early experience. Setting-up a protocol for this procedure can help improving the quality of treatment.
Methods: 6 patients (50.6 +/- 27.5 y) who sustained high energy trauma with acetabular fractures 
were included. Using the Letournel classification for acetabular fractures they consisted of 3 anterior 
column, 2 both column and one transverse posterior wall fracture. The 3D models were printed in 1:1 
scale in a mirrored fashion. Afterwards the dedicated implant could be precontoured to the model. 
In 2 cases only the mirrored hemipelvis was 3D-printed. Consecutively the implants were sterilized. 
All patients were operated using the least invasive Stoppa- and third-window Approach and received 
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postoperative CT scans.
Results: In one patient the preconditioned plate had to be corrected intraoperatively. Postoperative CT 
showed anatomic reduction of the acetabular fractures with no intraarticular screw penetration. No 
revisions were performed. In one case the print-out of the 3D model was not finished early enough, 
yet helped to intraoperatively understand the fracture pattern and probably facilitated reduction and 
implant placement. In one patient, implantation of the precontoured plate reduced the fracture and 
probably saved operation time.
Conclusion: A preoperative 3D-model of a patient’s specific fracture is a feasible method to add to the 
quality of care by providing the surgeon a better understanding and improving preoperative planning. 
Moreover, It might help saving operating time, as the implants are precontoured, It could finally improve 
the preoperative information delivered to the patient, as the fracture can be shown in 1:1 scale and 
the procedure visually explained. So far only case series have been published and further prospective 
studies should be done in order to define the usefulness of this approach.

22.6
Is primary osteosynthesis the better treatment of periprosthetic femur fractures Vancouver type B2?
A. Antoniadis, R. Camenzind, G. Schelling, N. Helmy (Solothurn)

Objective: Standard treatment for periprosthetic Vancouver type B2 femur fractures is revision of the 
femoral component and fixation of the fracture fragment which often requires major surgery in this 
elderly group of patients. An alternate concept is retaining the stem and osteosynthesis of the fracture. 
We hypothesized that primary osteosynthesis of Vancouver type B2 femur fractures is associated with 
a lower rate of intra- and perioperative complications. The purpose of this study was to compare pa-
tients with Vancouver type B2 periprosthetic femur fractures treated with primary osteosynthesis to a 
patient group treated with stem revision in regard to the surgical outcome.
Methods: 53 patients (36 female, 17 male) with a median age of 79 years (range, 51 – 93) had 
surgery because of periprosthetic femur fracture. 26 patients underwent stem revision (SR), while 27 
patients unterwent osteosynthesis (OS). The main outcome measurements were: American Society 
of Anesthesiologists (ASA) classification, surgical time, intraoperative blood loss, need of erythrocyte 
concentrates (EC), intra- and postoperative complications, duration of hospital stay and need for fur-
ther surgery were recorded.
Results: ASA-classification and duration of hospital stay was not different in the two groups. Duration 
of surgery was shorter in the OS-group 124.5 minutes (range, 75 – 194) vs. 150 minutes (range, 96 
– 241) (p = 0.0187). Blood loss was 700 mL (range, 250 – 5200) in the SR-group compared to 500 
mL (range, 50 – 1500) (p = 0.0422). Odds ratio to have a complication in the stem revision group 
(46% vs. 26%; p = 0.1581) was 2.449 (95% CI: 0.7654 – 7.668). In 2 (8%) patients osteosynthesis 
failed and they needed additional surgery. Odds ratio to die within first 12 months was 6.19 (95% CI 
0.6705 – 57.15) after stem revision.
Conclusion: There is significant less surgical time, less blood loss, less use of EC and less major com-
plication in the osteosynthesis group. Primary osteosynthesis is a new concept in the treatment of 
Vancouver B2 fractures and the eldery patients favorable in respect to lower peri- and postoperative 
morbidity and mortality rate.
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22.7
Optimizing intraoperative imaging during proximal femur fracture fixation – a performance improve-
ment program
D. Rikli1, F. Seibert2, E. Benninger3, A. Platz4, M. Tomazevic5, S. Goldhahn6, A. Joeris6, M. Cunningham6 
(1Basel, 2Graz/AT, 3Winterthur, 4Zurich, 5Ljubljana/SI, 6Duebendorf)

Objective: Intraoperative Image Intensification (III) is the most important tool to intraoperatively as-
sess reduction and implant placement in fracture surgery. Intraoperative imaging in terms of defin-
ing correct views and identifying patterns of malreduction has not been studied systematically, and a 
formal training is lacking. This project investigated the effect of a formal educational video focusing on 
obtaining and assessing a correct lateral view of the proximal femur during intramedullary nailing of a 
pertrochanteric femur fracture, on a) the quality of the intraoperatively obtained images, b) the quality 
of reduction, and c) the quality of implant placement.
Methods: Anatomical landmarks of the proximal femur that can be identified using III and criteria for 
image quality were defined in a consensus process, and an educational video focusing on how to per-
form III during proximal femur fracture fixation was produced. A 7-item questionnaire was developed. 
Five surgeons from 5 Trauma Centers each participated in a two-phase study. They a) retrospectively 
assessed 5 of their own cases and 5 cases each from four colleagues per clinic, b) viewed the edu-
cational video and a poster and re-assessed the same cases, and c) operated 5 consecutive cases 
and assessed the intraoperative images of their own and their colleagues’ 5 prospective cases at 
each clinic.
Results: 80% of the surgeons were male (average 42 years old) performing 4.6 hip fracture surgeries 
per month. Analysis to compare the pre and post questionnaire data revealed significantly positive 
effects of the educational intervention on the image quality, and the number of not assessable images. 
The percentage of positive ratings for image quality increased from 72% to 88%, and agreement on as-
sessments increased from 75% to 87%. The number of best possible ratings for fracture reduction and 
implant position increased from 58% to 72% and from 49% to 66%, respectively. A higher percentage 
agreement for quality of reduction and surgery was also achieved. The average number of «optimal» 
ratings of the individual surgeon’s images by the colleagues increased significantly.
Conclusion: A focused educational intervention using a teaching video can have a positive effect on 
overall agreement between surgeons on how to assess intraoperative images as well as on the quality 
of the obtained images; and on the quality of reduction and implant placement.

22.8
Complications after PFNA in intertrochanteric fractures - Is changing the helical blade really a treat-
ment option?
C. Baum, A. Platz, Ü. Can (Zurich)

Objective: The proximal femoral nail antirotation (PFNA), designed by Synthes, is one of the commonly 
used implants for internal fixation of intertrochanteric fractures. It is a save implant with good clinical 
results and low complication rates. This leads to a poor number of research studies on the treatment 
after failure of PFNA. Therefore choosing the right treatment option after failure in PFNA remains chal-
lenging and there are no clear recommendations.
Methods: All patients following revision surgery after PFNA in our department from 2008 to 2016 were 
retrospectively reviewed for the following parameters: time to revision surgery, operating time, repeated 
revision operations and repeated hospital stays. Data were collected for statistical analysis and com-
parison with other operative treatment options described in the literature.
Results: Between 2008 and 2016 approximately 980 patients have been treated by PFNA in our de-
partment. Thereof 15 patients (1.5%) needed a revision surgery by helical blade replacement [4 female 
(27%), 11 male (73%)]. The average age at time of surgery was 72 years (range 56-88). The time from 
initial PFNA implantation to revision surgery varied from 1 to 60 month (average 11). The operating 
time took from 18 to 106 min. (average 45 min.). Seven of the 15 patients (46.7%) needed another 
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MILOS mit DynaMesh®-CICAT – Reparation ventraler  
Hernien mit extraperitonealer Netzplatzierung

Die langjährig guten Ergebnisse der laparoskopischen Leistenhernienchirurgie und der offenen Sublayopera-
tionen bei Bauchwandhernien waren für Dr. Wolfgang Reinpold vom Krankenhaus Gross Sand in Hamburg der 
Anlass, eine innovative Methode zu entwickeln, bei der die Kunststoffnetze ausserhalb der Bauchhöhle implan-
tiert werden. 

Die MILOS-Operation ist ein neues endoskopisch unterstütztes Verfahren zur 
minimalinvasiven extraperitonalen Einlage des DynaMesh®-CICAT bei Bauch-
wand- und Narbenhernien. Sie bietet eine Reihe von Vorteilen gegenüber den 
derzeit bei Bauchwand- und Narbenhernien am häufigsten angewandten 
IPOM- und offenen Sublay-Techniken: 

• kleines Zugangstrauma
• komplette Bruchsackmobilisation möglich
• extraperitoneale Netzimplantation
• weniger akute und chronische Schmerze sowie weniger intraoperative  

Organverletzungen, Blutungen, Infekte, Revisionsoperationen und Rezi-
dive (gemäss Hernienregister Herniamed Matched-Pair-Analyse von je 200  
Patienten)

Die spezielle Antislip-Oberfläche des DynaMesh®-CICAT Netzimplantates er-
möglicht eine positionsstabile Platzierung und ein optimales Handling. Auf-
grund seiner Tri-Elastizität bietet DynaMesh®-CICAT das höchstmögliche 
Mass an Patientenkomfort. Es verfügt über eine hohe effektive Porosität 
von 61%, durch die eine ausgezeichnete Inkorporation des Netzimplantates 
ermöglicht wird. Zudem trägt die Verwendung des bewährten und hoch  
biokompatiblen Polymers PVDF zu einer geringen Narbenbildung bei. Aus 
der guten Inkorporation des Netzimplantates folgen eine Minimierung des 
«Netzschrumpfes» und eine dauerhaft hohe Flexibilität des inkorporierten  
Implantates.

Die MILOS-Operation wurde im Hernienzentrum Hamburg-Wilhelmsburg 
bisher an über 1000 Patienten durchgeführt. Nachuntersuchungen nach fünf 
Jahren zeigen eine Rezidivrate von unter 5%. 

https://milos-hernia-repair.com 
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hospitalisation after revision surgery because of pain, refracture or repeated cut through of the helical 
blade. Repeated revision surgery was needed in 5 patients (33.3%) but only performed in 3 patients 
(20%) because of comorbidities. One patient (6.7%) died the day after surgery. Nine patients (60%) 
needed no further surgery after helical blade replacement.
Conclusion: The PFNA is an implant with a low complication rate. Complications after PFNA involve in-
homogeneous groups of patients with varying age and morbidity. A customized treatment is therefore 
recommended in failure after PFNA. Revision surgery with helical blade replacement can still be a valid 
treatment option in some patients because of its short operating times. Nevertheless it is a procedure 
with a high rate of failure resulting in repeated revision surgery and repeated hospitalisation. Unsatis-
factory outcome is to be expected when this procedure is performed. Therefore in young and fit patients 
a change to a hip arthroplasty can be considered.

22.9
Treatment of periprosthetic femoral fractures type Vancouver B2 – Revision arthroplasty vs. open 
reduction and internal fixation with Locking Compression Plate: A retrospective single center study
C. Baum, M. Leimbacher, P. Kriechling, P. Platz, D. Cadosch (Zurich)

Objective: The number of periprosthetic fractures following hip arthroplasty is increasing. The Van-
couver algorithm recommends revision arthroplasty (RA) for Vancouver type B2 (VTB2) fractures. 
However, single clinical studies have showed equal results if treated with open reduction and internal 
fixation (ORIF) with locking compression plate (LCP). The aim of this study was to compare clinical 
and radiological outcome in patients with VTB2 fractures following total (THA) or hemi hip arthroplasty 
(HHA) treated with either ORIF or RA.
Methods: Between 2007 and 2015, all consecutive patients treated either with ORIF or RA for VTB2 
fractures at our department were recruited and the length of hospital stay (LHS), the operating time, 
the need for blood transfusions (BT) during a/o after surgery, general and implant-related complica-
tions as well as the radiological outcome were reviewed. All data were investigated using standard 
statistical analysis.
Results: Fifty-seven patients (17 male [29.8%] and 40 female [70.2%]) with VTB2 fractures were re-
cruited. The average age at revision surgery was 82 years (range 43-97). Fifty-three patients (93.0%) 
had a THA and 4 patients (7.0%) a HHA. Thirty-six patients (63.2%) underwent revision arthroplasty 
while 21 patients (36.8%) underwent ORIF. The average LHS was 17 days (9-37) in the ORIF vs. 19 
days (8-42) in the RA group. Sixteen patients (76.2%) needed BT in the ORIF group vs. 27 patients 
(75.0%) in the RA group. The average operating time was 152.6 min. (70-255) in the RA group vs. 
146.7 min. (95-205) in the ORIF group. General complications occurred in 6 cases (28.6%) in the ORIF 
group vs. 9 cases (25.0%) in the RA group. Implant related complications occurred in 2 cases (9.5%) 
in the ORIF group vs. 8 cases (22.2%) in the RA group. Five patients (23.8%) required revision surgery 
in the ORIF group vs. 9 patients (25.0%) in the RA group. A non-union was seen in 1 case (4.8%) in the 
ORIF group and 8 cases (22.2%) in the RA group.
Conclusion: This study confirms previous data and shows that ORIF using LCP is a valid alternative 
treatment option to RA in management of VTB2 fractures with similar operating time, LHS, need for 
BT and general complications. In line with previously published prospective studies, ORIF might be 
superior with less implant-related complications and superior radiological outcome.

HBP and Transplantation 28
28.1
The feasibility of delayed vascular repair after iatrogenic surgical combined injury to the bile duct and 
hepatic artery: Case series report and systematic review of the literature
C. Kuemmerli1, L. Grochola1, V. Lopez2, C. Oberkofler1, R. Campos2, P.-A. Clavien1, H. Petrowsky1 

 (1Zurich, 2Murcia/ES)

Objective: Concomitant vascular injury to the hepatic artery might adversely impact outcomes after iat-
rogenic bile duct injury (IBDI) during cholecystectomy. Whenever technically possible, an emergency 
attempt to reconstruct the artery is usually recommended as it is thought to avoid serious biliary and 
hepatic complications. However, an early vascular repair is not always possible in the everyday clinical 
practice and both the feasibility and the success rates of delayed reconstruction of the hepatic artery 
are uncertain to date.
Methods: First, we present a retrospective case series comprising 6 consecutive patients who under-
went delayed surgical repair of the hepatic artery after IBDI in addition to bile duct reconstruction at two 
different institutions. The patency of the vessels and clinical outcomes were assessed postoperatively 
during the hospital stay and late follow-up. Second, we provide a systematic review on this topic utiliz-
ing EMBASE, Medline/PubMed, Cochrane und Scopus databases and report our findings in compli-
ance with the PRISMA guidelines.
Results: The arteries of all 6 patients (mean age 46 years, range 21-81) from our case series were 
successfully reconstructed on average 5 days after injury (range 1-10 days) and all patients have fully 
recovered after surgery. The types of injuries included in all cases the right hepatic artery and in one 
case an additional injury to the proper hepatic artery. The arterial and biliary reconstruction was done 
as an one-step procedure in 4 and as a two-staged procedure in 2 cases. All arteries were patent at the 
last follow-up (mean 27 months, range 3-72). After reconstruction, one patient suffered from a stricture 
of the hepatico-jejunostomy but no other complications related to this complex type of IBDI such as ab-
scesses or infarcts in the vascularized anatomic liver area have been noted. In the systematic review, 
we identify additional publications that report the timing and success-rates of late vascular repair and 
support our clinical findings.

Conclusion: Delayed vascular repair of concomitant injury to the hepatic artery after IBDI appears fea-
sible, results in long-term patency of the reconstructed artery, good clinical outcomes and provides a 
viable alternative to early vascular reconstruction.

28.2
Postoperative outcomes after delayed cholecystectomy in patients with percutaneous drainage for 
acute cholecystitis
G. Longchamps, G.-R. Joliat, A. Denys, N. Demartines, E. Melloul (Lausanne)

Objective: Laparoscopic cholecystectomy is the gold standard treatment for acute cholecystitis (AC). 
In high-risk patients, percutaneous drainage (PD) with delayed cholecystectomy (DC) is an alterna-
tive. However, data on outcomes of patients with DC after PD are scarce. The aim of this study was to 
compare the outcomes after DC in patients primarily treated either with antibiotics (ATB) or with PD.
Methods: Retrospective analysis of all consecutive patients treated primarily either with ATB or PD fol-
lowed by DC at our institution between January 2006 and December 2015. Patients’ comorbidities, 
Charlson index at the time of AC, and DC outcomes (including comprehensive complication index 
(CCI) after surgery) were analyzed.
Results: Twenty-eight patients were treated with PD [median age = 77 years (range = 73-87)] and 
77 with ATB [median age = 78 years (range = 73-83)] at the time of AC. Both groups had a similar 
Charlson comorbidity index onadmission. Eighteen patients (64%) initially treated with PD underwent 
DC, while 10 (36%) required an emergency cholecystectomy for recurrence (n=1) or treatment failure 
(n=9). In the ATB group, 53 (69%) patients underwent DC, while 24 (31%) had an emergency chol-
ecystectomy for recurrence (n=13) or treatment failure (n=11). The total length of stay after DC was 
longer for patients initially treated with PD [26 days (range = 15-48) vs. 7 days (range = 4-13) in ATB 
group, p<0.001]. After DC, the PD group had more major complications, and higher mean CCI com-
pared to the ATB group [3 vs. 1 (p = 0,048) and 16,4 ± 32.0 vs. 1,8 ± 5,6 (p = 0,006), respectively].
Conclusion: Percutaneous drainage is an effective initial treatment for acute cholecystitis in patients at 
high risk for surgery, however, delayed cholecystectomy in this group is associated with higher rate of 
complications and longer hospital stay.

28.3
Disease-free survival after liver transplantation for colo-rectal liver metastasis
C. Toso1, H. Pinto Marques2, A. Andres1, F. Castro Sousa3, R. Adam4, A. Kalil5, P.-A. Clavien6, E. Furtado3, 
E. Barroso2, H. Bismuth4, on behalf of the “Compagnons hépato-biliaires” group (1Geneva, 2Lisbon/PT, 
3Coimbra/PT, 4Paris/FR, 5Porto Alegre/BR, 6Zurich)

Objective: Liver transplantation for non-resectable colo-rectal liver metastasis is controversial because 
reasonable disease-free survival has not been reported thus far. The purpose of this work is to propose 
a prospective study by exploring the potential for disease-free survival based on retrospective data.
Methods: Patients with liver transplantation for colo-rectal metastasis were identified within the “Com-
pagnons Hépato-Biliaires” group.
Results: Twelve patients were identified. The median number of lesions was 9 (1-30) with a median 
diameter of 2 (1.2-8) cm, and median CEA 16.9 (11-314) μg/l. Patients received chemotherapy prior to 
transplantation. None had progressive disease, nor other metastases. Median time between primary 
tumor resection and transplantation was 41 (12-97) months. Disease-free survival was 56.2 ±14%, 
37.5 ±14.7%, and 37.5 ±14.7% at 1, 3 and 5 years with a median follow-up of 26 (0-108) months. Five 
patients were alive without cancer 7, 43, 47, 48, and 108 months after the transplantation. Planned vs 
compassionate transplantation (p=0.019), pre-transplant CEA level (≥80 vs. <80 μg/l, p=0.092), and 
time between resection of the primary and transplantation (p=0.014) were associated with disease-
free survival.
Conclusion: The present study shows for the first time that long term (>43 months) disease-free sur-
vival can be achieved after liver transplantation for colo-rectal liver metastasis. Such data deserves 
prospective validation.

28.4
Meta-analysis and systematic review of aortohepatic conduits in liver transplantation
T. Reese, C. Oberkofler, D. A. Raptis, P. Dutkowski, P.-A. Clavien, H. Petrowsky (Zurich)

Objective: Although aortohepatic conduits provide an effective rescue technique for arterilization in 
liver transplantation when the native recipient artery is insufficient, various publications report higher 
occlusion rates and lower patient and graft survival in liver transplantions with conduits compared to 
conventional end-to-end anastomoses. The purpose of this systematic review and meta-analysis was 
to define posttransplant outcomes of liver transplantation using aortohepatic conduits.
Methods: A systematic literature search for the use of aortohepatic conduits in liver transplantation 
was performed under the PRISMA guidelines using EMBASE, Medline/PubMed, Cochrane and Scopus. 
The primary outcome was hepatic artery occlusion, secondary outcomes included graft and patient 
survival.
Results: 14 retrospective studies were identified including 15,592 patients that underwent liver trans-
plantation, of whom 1,622 (10%) patients received an aortohepatic conduit. The one-year graft and 
patient survival was significantly lower in the conduit-group, compared to the non-conduit group (OR 
1.59 [1.23 - 2.07], p<0.001 and OR 1.42 [1.09 - 1.84], respectively). The hepatic artery occlusion 
rate was 8% in patients with a conduit, compared to 4% in patients without a conduit (OR 2.14 [1.71, 
2.68] p<0.001). Biliary complications of any kind where significantly higher in the conduit group (OR 
9.15 [7.41 - 11.30] p<0.001). Patients that underwent retransplantation were more likely to receive an 
aortoheptic conduit. (OR 9.15 [7.41,11.3], p<0.001).
Conclusion: The use of aortohepatic conduit is associated with higher occlusion rates as well as re-
duced graft and patient survival. Further studies are needed to identify preventable independent risk 
factors for occlusion in this high-risk group.
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28.5
Systematic review and survey of a very rare procedure in liver transplantation - emergency total hepa-
tectomy followed by an anhepatic state awaiting urgent liver transplantation
P. Kron, P. Sanchez, M. Linecker, M. Lesurtel, M. de Oliveira, C. E. Oberkofler, P. A. Clavien, P. Dutkowski, 
H. Petrowsky (Zurich)

Objective: Emergency total hepatectomy followed by an anhepatic state awaiting urgent liver trans-
plantation has been reported for fulminate liver failure, massive hepatic trauma, and primary graft 
failure. In these life-threatening situations the first operation is performed to interrupt the devastating 
clinical condition originating from the toxic liver condition, followed by urgent liver transplantation (LT) 
in a second step. However, the reported experience of this procedure is limited to small case series in 
the literature. Therefore, we performed a systematic review and international survey to evaluate current 
evidence and practice for this rare but life-saving procedure.
Methods: A systematic review of the literature on the topic „emergency total hepatectomy followed by 
anhepatic state awaiting urgent LT“ was performed using MEDLINE, Cochrane Library, and Embase 
(PROSPERO 2016:CRD42016042922). The findings were reported in compliance with the PRISMA 
guidelines. In addition, an international survey among experienced transplant and hepato-pancrea-
tico-biliary surgeons was conducted. The survey focused on indication and experience with this rare 
procedure.
Results: The systematic review identified 31 studies with a total of 70 patients. In 47% the procedure 
was used for primary non-function (PNF) after LT in 47%, fulminate hepatic failure in 35%, and massive 
liver trauma in 18%. Median anhepatic time was 15 hours (range 5-67) with a reported mortality rate 
of 4% (n=3) before emergency LT. These findings were concomitant with the results of the survey. Out 
of 35 transplant centers contacted, a total of 22 centers (63%) replied. Overall, responses showed an 
agreement among centers concerning feasibility and indication of this rare procedure. Nineteen out of 
22 centers (86%) have indicated experience with this procedure (median 2 cases/center, range 0-10). 
The estimated median incidence of this procedure was 2:1000 (range 1:10000-6.7:1000). 50% of the 
centers used this procedure for fulminate hepatic failure, 38% for PNF after LT, 8% as rescue procedure 
for massive liver trauma, and in 1 case to treat irreversible intraoperative complications. The median 
maximal tolerable anhepatic time was estimated to be around 48 hours (range 6-120).
Conclusion: Total hepatectomy followed by an anhepatic state awaiting urgent LT is a rare but life-
saving procedure.This procedure should belong into the tool box of every liver transplant surgeon.

28.6
Regulated expression of NLRP3 inflammasome in human islets
V. Lavallard, G. Parnaud, E. Brioudes, C. Barbieux, M. Ahmed Alibashe, E. Berishvili, D. Bosco, T. Berney 
(Geneva)

Objective: NRLP3 inflammasome is a protein complex playing an important role in innate immunity. 
This complex is activated in response to infection, inflammation and autoimmune processes and is 
involved in the maturation of IL-1ć by the cleavage of caspase-1. The contribution of NRLP3 inflamma-
some in IL-1ć production by the islets has not yet been demonstrated. The aim of this study was to show 
that NRLP3 inflammasome was expressed in a regulated manner in human islets.
Methods: Human islets were enzymatically isolated from cadaveric donor pancreas. Isolated islets 
were stimulated or not with 1μg/ml lipopolysaccharide (LPS) for 4h and successively with 5mM ATP 
for 30 min in the presence or absence of 200μM glyburide, an inflammasome inhibitor. Isolated islets 
were incubated at 1% hypoxia or not for 24 hours in the presence or absence of 2mM Tauroursode-
oxycholic acid (TUDCA), an endoplasmic reticulum (ER) stress inhibitor. Gene expression was studied 
by real time PCR. Protein expression of IL-1ć was analyzed by western blot and immunofluorescence. 
Secreted IL-1ć, caspase-1 and VEGF were quantified by ELISA.
Results: In response to the combined LPS and ATP treatment, NRLP3 gene expression increased 
3.4±1.0 fold (p=0.048) and IL1ć gene expression increased 50.4±1.9 fold (p=0.011). Glyburide 
partially prevented the augmentation of NLRP3 (2.1±0.7 fold, p=0,045) and IL1ć (22.2±5.01 fold, 
p=0.023) gene expressions. IL1ć protein was expressed in islets, as well as in ć and non-ć cells. Moreo-
ver, LPS+ATP increased IL-1ć gene expression. These effects were partially prevented by glyburide. A de-
tectable amount of IL1ć (38.1±1.8 pg/ml; p=0.0097) was produced by islets in response to LPS+ATP. 
Glyburide inhibited this secretion by 97.6% (0.92±0.28 pg/ml IL1ć, p=0.0079). In response to hypoxia, 
NRLP3 and IL1ć gene expression increased 3.8±1.1 (p=0.025) and 7.5±1.8 fold (p=0.0076), respec-
tively. Moreover, islets produced IL1ć and caspase-1 in response to hypoxia. These effects were partially 
prevented by glyburide. Finally, hypoxia increased significatively ER stress gene expression and the 
inhibition of ER stress by TUDCA prevented IL1ć gene expression.
Conclusion: These results show that the NRLP3 inflammasome is expressed and regulated in human 
islets in response to LPS and ATP. In pathophysiological conditions, hypoxia seems to activate NRLP3 
inflammasome through ER stress.

28.7
Left-sided living kidney donation leads to transiently reduced adrenocortical responsiveness
A. Nocito1,2, F. Burn2, C. Schirpenbach3, M. Bidlingmaier3, M. Reincke3, D. Vetter2, D. Weishaupt2, J. G. 
Brockmann2, M. K. Müller4, M. Weber2, F. Dahm2 (1Baden, 2Zurich, 3Munich/DE, 4Frauenfeld)

Objective: Living kidney donation is safe and established, but can lead to long-term complications 
such as chronic fatigue. Since the adrenal vein is usually transected during left-sided donor nephrec-
tomy – which is not necessary on the right– we hypothesized that venous congestion might lead to an 
impairment of adrenal function, offering a possible explanation.
Methods: In this prospective open label, mono-centric cohort study adrenal function was compared in 
left- and right-sided living kidney donors. The primary endpoint was plasma cortisol response to low-
dose ACTH stimulation. Secondary endpoints included plasma renin and ACTH concentration as well 
as adrenal volume in response to donor nephrectomy.

Results: A total of 30 healthy donors – 20 left- and 10 right-sided donations – were included. On post-
operative day 1, response to low-dose ACTH stimulation was intact, but significantly lower after left-
sided donor nephrectomy. After 28 days, adrenal responsiveness to ACTH stimulation did not differ 
any longer. MR-volumetry showed no significant adrenal volume change over 4 weeks, neither after 
left- nor after right-sided nephrectomy.
Conclusion: In conclusion, left-sided living kidney donation entails a transiently reduced adrenocortical 
responsiveness, which returns to baseline after 28 days.

28.8
Teaching and learning to performliving donor nephrectomy (LDN) for kidney transplantation
M. Matter, T. Zingg, N. Demartines (Lausanne)

Objective: Kidney transplantation is the best treatment for end-stage kidney disease. In Switzerland 
nearly half of the grafted kidneys are procured from living donors. LDN is a procedure that requires 
a high degree of competency but there is no consensus on the length of the learning curve before 
acquisition of proficiency. The proposed number of cases needed varies from 10 to more than 100 in 
the literature and a review evidenced a number of 35 (ref.). Our aim was to evaluate the learning curve 
at different steps of LDN between 2003 and 2016 with one single leading surgeon (MM).
Methods: Single-centre retrospective cohort study. One surgeon performed all LDN from 2003 to 2016, 
either as operating surgeon (N=236) or teaching assistant (N=17). Four time periods were reviewed: 
completely laparoscopic nephrectomy (CLN), first 15 and first 35 hand assisted laparoscopic ne-
phrectomy (FHALN), next 177 more experienced HALN (EHALN) and teaching HALN (THALN) with one 
laparoscopically experienced senior registrar. Time to nephrectomy (TTN) and complications graded 
according to Clavien were analysed. HALN was performed with hand assistance (operating surgeon) 
through a Pfannenstiel incision with two additional trocars (11 / 12 mm) for the left side and three for 
the right side (5/ 11/ 12 mm).
Results: There were 253 LDN (131 right/ 122 left). Overall morbidity was 7.5% (19 /253) and included 
6 grade I, 5 grade II and 8 grade III complications. TTN (mean min.)/ morbidity (N) were respectively: 
24 CLN: 183 min/ 1 morbidity, 15 versus 35 FHALN: 103 min versus 96/ 3 versus 7 morbidities, 177 
EHALN: 78.6 min/ 10 morbidities, 17 THALN: 112.5 min/ 1 morbidity. Conversions (2) occurred in the 
LN period only. No kidney was lost and no grade IV or V complications were observed.
Conclusion: HALN seems to be a good surgical technique for learning and teaching LDN. While litera-
ture suggests learning curves between 15 and 35 cases, the results of the present study confirm the 
higher number.

28.9
Percutaneous ureteral stent vs. double J stent: Analysis of infectious and urological complications 
after kidney transplantation
M. Jakob, N. Strupler, D. Candinas, U. Huynh-Do, G. Beldi (Bern)

Objective: In patients undergoing kidney transplantation ureteral stents are an established technique 
to reduce ureteral complications such as leakage and stenosis. However, the best technique of ure-
teral stenting remains unclear. The aim of the current study was to compare outcome of percutaneous 
ureteral stent (PS) vs. internal double J stent (JJ) in patients who underwent kidney transplantation.
Methods: We retrospectively analyzed all patients undergoing kidney transplantation between 2005 
and 2014. After excluding patients younger than 18 years, patients without stenting and patients 
who underwent multi-organ transplantation, a total of 308 patients were included in the study. Two 
consecutive cohorts of patients were compared. In the cohort transplanted until 2010, stenting was 
routinely performed using PS (216 patients) and in the second cohort transplanted after 2011, stenting 
was routinely performed using JJ (92 patients). For ureteric anastomosis the Lich-Grégoir technique 
was used in all patients.
Results: There was no statistical difference in post-operative urinary tract infections (p=0.239) be-
tween the two cohorts. Patients with PS presented a significantly higher incidence of major ureteric 
complications (11.6 vs. 3.2%, p=0.018), vesicoureteral reflux (14.4 vs. 2.2%, p<0.001), and urologic 
re-interventions (14.4 vs. 5.4%, p=0.032), when compared to JJ.
Conclusion: In kidney transplantation, stenting of the ureterovesical anastomosis using JJ stent is as-
sociated with reduced complications comparted to PS.

Thoracic Surgery I 29
29.1
Single-incision thoracoscopic apical segmentectomy with single cannula vvECMO support after con-
tralateral pneumonectomy
G. J. Kocher, A. Zehnder, R. A. Schmid (Bern)

Objective: Not only advances in thoracic surgical techniques towards minimally invasive approaches 
have been made, but also extracorporeal membrane oxygenation (ECMO) has been introduced as a 
technique which may even allow pulmonary resections in patients who would otherwise not tolerate 
an operation under conventional ventilation. We herein report a video-documented case of a uniportal 
anatomic apical lung segmentectomy on the right side with ECMO support after contralateral pneu-
monectomy.
Methods: A 60-year-old male patient was referred to our institution in 2016 with a solitary metastasis 
of an intimal sarcoma in the right apical segment of the right upper lobe. He was first diagnosed with 
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intimal sarcoma of the central left pulmonary artery in 2003 and subsequently underwent an extended 
left sided pneumonectomy with resection and subsequent bioprosthetic reconstruction of the pulmo-
nary valve under extracorporeal circulatory support. During follow-up in 2009, a metastasis of the 
intimal sarcoma in the manubrium sterni was diagnosed. After neoadjuvant chemotherapy, surgical 
resection of the manubrium sterni was performed followed by reconstruction with a prolene mesh and 
a myocutaneous latissimus dorsi flap. Furthermore postoperative irradiation with a total dose of 60 
Gray was administered. Regarding the patients excellent condition our multidisciplinary tumour board 
panel advocated for a surgical approach.
Results: In November 2016 a single-incision thoracoscopic anatomic segmentectomy of the apical 
segment of the right upper lobe was performed on veno-venous ECMO support using a dual-lumen (bi-
caval) cannula inserted through the internal jugular vein. After the procedure the patient was weaned 
from the ECMO and extubated in the OR. Postoperative recovery was uneventful with removal of the 
chest drain on the 2nd postoperative day (POD) and patient discharge on POD 5. So far, one month 
after surgery, the patient is in good condition without respiratory problems or any signs of recurrence.
Conclusion: In conclusion even pneumonectomy patients can undergo curative or at least life-prolong-
ing thoracic surgical procedures in selected cases. While ECMO can ensure sufficient oxygenation and 
decarboxylation during complex surgical procedures, minimally-invasive surgical approaches can 
further minimize tissue trauma and morbidity in such patients.

  

 

Figure 1. Chest CT (A) and positron emission tomography (B) showing the metastasis in the apical 

segment of the right upper lobe (marked with asterix). 

  

Figure 1. Chest CT (A) and positron emission tomography (B) showing the metasta-
sis in the apical segment of the right upper lobe (marked with asterix).

 

Figure 2. Veno-venous ECMO cannula positioned in the right internal jugular vein (A). B shows the 

intraoperative view of the upper lobe vein including its V1 branch as well as the superior trunk of the 

pulmonary artery with its branches A1 and A3. Division of the A1 arterial branch by means of a 

stapling device (C). Postoperative view of the 4cm skin incision in the right inframammary fold (D). 

 

Figure 2. Veno-venous ECMO cannula positioned in the right internal jugular vein 
(A). B shows the intraoperative view of the upper lobe vein including its V1 branch 
as well as the superior trunk of the pulmonary artery with its branches A1 and A3. 
Division of the A1 arterial branch by means of a stapling device (C). Postoperative 
view of the 4cm skin incision in the right inframammary fold (D).

29.2
Outcome of patients with lung re-transplantation requiring preoperative extracorporeal membrane 
oxygenation
E. Abdelnour-Berchtold, J. Bellier, D.-A. Wurlod, L. Piquilloud-Imboden, F. Gronchi, C. Marcucci, M. Gon-
zalez, J.-D. Aubert, H.-B. Ris, T. Krueger (Lausanne)

Objective: Lung re-transplantation has been shown to be a valid option in selected patients with 
chronic lung graft dysfunction. While being listed due to pulmonary function deterioration, a subgroup 
of patients may require extracorporeal membrane oxygenation (ECMO) before re-transplantation. The 
outcome of these patients, compared to primary transplantations (TX) with or without ECMO and to 
re-transplantations (re-TX) without ECMO is the subject of this report.
Methods: A retrospective, single institution experience based on a prospective data set of all patients 
undergoing lung transplantation between 1/2004 and 7/2016. Continuous variables are expressed 
as the mean +/- SD or median +/- min max as appropriate. For categorical variables, chi.square or 
Fisher Exact t-tests were used according to theoretical group number, survival curves were estimated 
using the Kaplan-Meier method and compared using log-rank test. A two-tailed type I error rate <0.05 
was considered to be statistically significant
Results: There were 212 patients, of them 117 women (0.55) and 111 men (0.45). Mean age was 
of 47.4 years (range 12-66). We performed 185 TX without preoperative ECMO (mean survival 118 
months), 11 TX with preoperative ECMO (mean survival 67 months), 9 re-TX without preoperative 
ECMO (mean survival 87 months) and 7 re-TX with preoperative ECMO (mean survival 26 monthts). 
There was no significant difference in overall survival between patients undergoing TX with or without 
preoperative ECMO (p=0.7), and between patients undergoing TX or re-TX without preoperative ECMO 
(p=0.8). However, patients undergoing re-TX with preoperative ECMO had a significantly lower overall 
survival than patients with TX, with or without preoperative ECMO (p=0.026, p<0.0001). Re-TX with 
preoperative ECMO also had a lower overall survival than re-TX without preoperative ECMO, however, 
the difference was of borderline significance (p=0.05).
Conclusion: Re-transplantations requiring preoperative ECMO were associated with a significantly 
lower overall survival rate than primary lung transplantations with or without preoperative ECMO and 
also revealed a lower survival rate than re-transplantations without preoperative ECMO.
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29.3
Uniportal subxiphoidal lobectomy – a better alternative for patients with large peripheral tumors?
G. J. Kocher, A. Zehnder, L. F. Azenha, R. A. Schmid (Bern)

Objective: Advances in minimally invasive thoracic surgery towards minimally invasive approaches 
have been made in recent years, with uniportal surgery becoming a widespread technique for the 
resection of early stage NSCLC (Non-Small Cell Lung Cancer). In case of larger solid tumors that are 
operated by VATS (Video Assisted Thoracoscopic Surgery), the remaining source of pain is often the 
retrieval of a large specimen through a relatively narrow intercostal space and it is not unusual that 
such manoeuvres result in painful rib fractures. This applies as much for conventional VATS as it does 
for uniportal surgery. Subxiphoidal approaches may thus be a suitable alternative for patients with 
large (i.e. > 4cm) peripheral tumors.
Methods: We herein report a video-documented step-by-step approach to uniportal subxiphoidal re-
section of the right lower lobe in a patient with a 4.7cm diameter NSCLC. The treated patient was a 55 
year old male with an adenocarcinoma of the right lower lobe, tumor stage cT2a cN0 cM0. We used 
an uniportal subxiphoidal approach to perform a thoracoscopic anatomic right lower lobectomy with 
radical mediastinal lymphadenectomy.
Results: The abovementioned procedure was performed with the patient in a left lateral decubitus posi-
tion, under one lung ventilation, using a 5mm 30°angled scope and through a single 4cm subxiphoid 
incision. The duration of the presented procedure was 100min with a blood loss of approximately 
20ml. The chest tube was removed on postoperative day (POD) 1 and the patient was discharged 
home on POD 2 after an uneventful course.
Conclusion: Although the presented approach is, in our experience, more challenging than conven-
tional thoracoscopic resections, especially if used for more complex procedures such as anatomic 
lung resections; it potentially offers the advantage of less postoperative pain because irritation of the 
very sensitive intercostal spaces is avoided. In this light, in every thoracoscopic case in which a large 
specimen has to be retrieved, the subxiphoidal route should be kept in mind for specimen retrieval as it 
can easily be enlarged to the desired extent without causing much additional pain.

 

Figure 1. 4.7 cm measuring NSCLC type adenocarcinoma in the right lower lobe (PET-CT and chest CT 
pictures on the left). Postoperative view of the single subxiphoid incision with indwelling 24 Fr chest 
tube (to the right). 

Figure 1. 4.7 cm measuring NSCLC type adenocarcinoma in the right lower lobe 
(PET-CT and chest CT pictures on the left). Postoperative view of the single subxi-
phoid incision with indwelling 24 Fr chest tube (to the right).

29.4
Lung transplantation for lymphangioleiomyomatosis: A single-center experience
L. Korotcenko, M. Schuurmans, C. Benden, I. Opitz, W. Weder, I. Inci (Zurich)

Objective: Lymphangioleiomyomatosis (LAM) is a rare, cystic lung and lymphatic disease of unknown 
origin that occurs almost exclusively in women of reproductive age and patients with tuberous sclero-
sis. Despite newer pharmacological therapy for LAM, lung transplantation remains the definitive treat-
ment option for patients with advanced pulmonary LAM.
Methods: In this single-center retrospective study, we analyzed our experience in 13 recipients who 
underwent lung transplantation for end-stage pulmonary LAM between November 1992 and Septem-
ber 2016. Primary outcome was post-transplant survival. Secondary outcome parameters included 
the development of chronic lung allograft dysfunction (CLAD) rates and post-transplant morbidities.
Results: All patients were female. Nine (69%) underwent bilateral lung transplantation. Preoperative 
median forced vital capacity in one second (FEV1) was 530ml (range 380-880; 18-38% predicted). 
Best post-transplant median FEV1 was 2440ml (1000-2880; 35-156% predicted). The median age at 
transplantation was 48 years (30-63 years). Postoperative early complications occurred in 5 recipi-
ents, which were mainly abdominal or pleural. There was no bronchial anastomosis complication or 
disease recurrence in this small cohort. Seven recipients experienced no CLAD, one patient developed 
CLAD/BOS Stage 1, and two patients developed CLAD/BOS 2 and 3, respectively. One patient was lost 
to follow-up. Thirty-day mortality was 7.6%. The actuarial survival rate was 77% at 1 year, 62% at 5 
years and 46% at 10 years. One LAM patient survived for >23 years post single lung transplantation.
Conclusion: Lung transplantation in patients with advanced pulmonary LAM is an established and 
beneficial therapeutic option with a 46% 10-year survival and no disease recurrence in the allograft.

29.5
Does extended pleurectomy/decortication represent an advantage compared to pleurectomy/decor-
tication for malignant pleural mesothelioma patients?
O. Lauk, M. Friess, S. Hillinger, D. Schneiter, B. Seifert, I. Inci, W. Weder, I. Opitz (Zurich)

Objective: The aim of the present study was to analyze the perioperative and long-term outcome com-
paring patients undergoing pleurectomy/decortication (P/D) alone to patients with extended pleurec-
tomy/decortication (eP/D) with additional diaphragm and pericardium resection.
Methods: A total of 33 patients were treated at our institution between July 2008 and September 2016 
either with eP/D (n=22) or P/D (n=11) after induction chemotherapy. Macroscopic complete resection 
was achieved in all patients. The decision for P/D was due to lminimal or no tumor burden at the dia-
phragm and/or pericardium proven by negative frozen sections. Hospitalization and intensive care unit 
(ICU) stay were compared between both groups using Mann-Whitney test. Occurrence of prolonged air 
leak and iMig (international Mesothelioma interest group) stage were compared using Fisher’s exact 
test. Overall survival (OS) was calculated from surgery until death or last follow-up. Freedom from 
recurrence (FFR) was calculated from surgery until tumor relapse or last follow-up.
Results: There was no significant difference in pathologic iMig stage between the treatment groups 
(p=0.2), despite only minimal tumor on the diaphragm/pericardium in the P/D group. Hospitaliza-
tion was significantly longer in patients treated with eP/D compared to P/D (p=0.02 and p<0.001, 
respectively), but no difference in ICU stay was found between the groups (p=0.3). Prolonged air leak 
(≥ 10 days) occurred significantly more often after eP/D (73%) than P/D (27%) (p=0.02). OS was 
significantly longer in patients treated with P/D compared to eP/D (p=0.03) with a median OS of 25 
months (95%CI: 8-41) after eP/D, most probably due to the fact that median OS has not yet been 
reached in the P/D Group (figure 1).
Conclusion: Patients undergoing eP/D had prolonged air leaks after surgery resulting in longer hos-
pitalization, most probably related to air space problems after diaphragmatic reconstruction. Further-
more, the present analysis suggests that P/D might be oncologically as efficient as eP/D in cases 
without relevant infiltration of pericardium/diaphragm.

29.6
Induction of persistent tolerance in lung transplants by IL-2 complex-stimulated regulatory T cells
Y. Yamada, D. Impellizzieri, T. Maeyashiki, K. Bruestle, L. Dubs, J.-H. Jang, U. Karakus, J. Woytschak,  
I. Inci, W. Weder, O. Boyman (Zurich)

Objective: Transplant (Tx) tolerance is a state of unresponsiveness of a Tx recipient to allo-antigen. 
Among all solid transplantable organs, lung Tx has the worst outcome, mainly due to chronic allograft 
rejection. It has been shown previously that interleukin (IL)-2 complexed with a particular neutralizing 
anti-IL-2 antibody induces a potent expansion of regulatory T (Treg) cells. Here, we evaluated whether 
Treg cell-selective IL-2 complexes (cx) can expand Tregs and induce tolerance in a fully MHC-mis-
matched mouse model of lung Tx.
Methods: Single lung Tx was performed between BALB/c (donor) and C57BL/6 (recipient) mice. 
Recipients received intraperitoneal injections of either PBS (Phosphate Buffered Saline as control) or 
IL-2cx with anti-IL-2 antibody clone JES6-1 on three consecutive days before Tx. Transplants were ana-
lyzed on day 5, 15, 28 and 56 by flow cytometry, lung functionality (oxygenation and compliance), and 
histology (International Society for Heart & Lung Transplantation guidelines). 
Results: Acute cellular allo-Tx rejection (ACR) was virtually absent macroscopically and histologically 
in IL-2cx-treated animals on day 5, 15, 28 and 56 compared to controls. ACR scores of transplants 
of IL-2cx-treated mice were significantly lower vs. control (day 5, p=0.02; day 14, p<0.001; day 28, 
p=0.007; day 56, p=0.04). The population of Foxp3+CD4+CD25+ Tregs in IL-2 cx-treated mice was 
significantly higher within allotransplants, contralateral naïve lungs and spleens on all time points 
(p<0.05, all). IL-2cx-treated allografts on day 5 revealed a better compliance (5.2±2.2 vs 1.6±0.8 μl/
cmH2O, p=0.04) and a better oxygenation compared controls (253±136 vs. 24±4 mmHg, p=0.04).   
Conclusion: Pretransplant treatment of lung transplant recipients by IL-2cx leads to intragraft Treg 
expansion, prevents acute rejection and maintains a viably engrafted lung up to 56 days in a fully 
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MHC-disparate mouse model. These data provide insight into the mechanism of adaptive tolerance 
induction in Tx and may have implications for immune protocols for Treg modulation in human lung 
transplantations.
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29.7
Impact of human leucocyte antigen mismatch on lung transplant outcome
Y. Yamada, T. Langner, I. Inci, C. Benden, M. Schuurmans, W. Weder, W. Jungraithmayr (Zurich)

Objective: Human Leucocyte Antigen (HLA) mismatch between donor (D) and recipient (R) is likely 
to influence the outcome after transplantation (Tx) of solid organs based on different immunological 
risk profiles. The impact of HLA matching between D and R in lung Tx is of major interest as the lung is 
a highly antigeneic organ. We here analyzed the impact of D/R HLA-mismatch on the outcome after 
lung Tx. 
Methods: All patients who underwent lung Tx between 1994 and 2013 were analyzed for their match-
es of HLA (-A, -B, DR) antigens between D and R, and their association with the incidence of acute 
cellular rejection (ACR), chronic lung allograft dysfunction (CLAD) and overall survival (OS). 
Results: 385 patients (204 males, 181 females) were included. From these, 189 patients had no 
HLA match (0/6), 130 had 1/6 match, 54 had 2/6 matches and 12 had 3/6 matches. 128 patients 
(33.2%) experienced at least one episode of ACR and 54 patients (14%) developed CLAD. Univariate 
analyses did not show a significant correlation between HLA mismatch and the incidence of ACR, 
CLAD, or OS. However, a trend was seen towards improved survival in patients having 3/6 matches 
compared to all others. Multivariate analysis revealed that the number of HLA mismatches (HR 1.48; 
p=0.036), the incidence of ACR (HR 1.81; p=0.032) and the age of donors (HR 1.02; p=0.018) were 
independent risk factors for CLAD development. 
Conclusion: In this cohort of lung Tx patients, the number of HLA mismatches between D and R did not 
correlate with a higher incidence of ACR or OS after lung Tx. However, the number of HLA mismatches 
correlated with the incidence of CLAD. HLA mismatch should therefore be regarded as a risk factor for 
CLAD when selecting the donor organ, which should be confirmed in larger cohorts and prospective 
studies.
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Figure 1

29.8
Early and late abdominal surgery after lung transplantation: Incidence and outcome
P. Sulser, K. Lehmann, I. Opitz, S. Hillinger, D. Schneiter, C. Benden, W. Weder, I. Inci (Zurich)

Objective: Abdominal complications after lung transplantation are an important factor for morbidity 
and mortality. Here, we describe incidence and outcome of abdominal surgery occurring early or late 

after lung transplantation in our cohort.
Methods: 315 patients, who underwent lung transplantation between January 2000 and December 
2013 at our Institution, were included. Early surgery for abdominal complications (median, 7 days, IQR 
4, 13 days) was performed during the initial hospitalization for lung transplantation. Any abdominal 
operation after the first discharge for lung transplantation was considered as late surgery (median 
1136 days, IQR 469, 2404 days). Perioperative parameters were assessed and complications graded 
according the “Clavien-Dindo” Classification.
Results: Among 315 lung transplant recipients, a total of 58 patients underwent abdominal surgery, 16 
during the early postoperative phase, and 42 at later time points. Bowel ischemia and perforation of 
the right colon were the most common reasons for early surgery, with a median interval of 7 days after 
lung transplantation. Median survival time for patients with early abdominal surgery was 38 months 
compared to 110 and 108 months of patients with no or late abdominal surgery (p=0.001, p=0.002, 
respectively). The most common late indications for surgery were perforated diverticulitis, ileus and 
hernia, with a median interval of 37.9 months after lung transplantation, and a median survival com-
parable to patients without any abdominal surgery (p=0.9). However, prior hospitalization due to a 
non-abdominal disease was associated with increased morbidity (p=0.006) after late surgery.
Conclusion: Early abdominal surgery after lung transplantation is associated with a significant risk 
of mortality. Abdominal operations at late time points have a favorable outcome unless patients were 
previously hospitalized.

29.9
Long term survival after fully thoracoscopic anatomic resection for Non Small Cell Lung Cancer 
(NSCLC)
J. A. Lutz1,2, A. Seguin-Givelet1, D. Gossot1 (1Paris/FR, 2Bern)

Objective: Over the past 20 years video-assisted thoracoscopic surgery (VATS) has made its way from 
first feasibility studies to being accepted as the preferred access for early stage NSCLC. Nevertheless, 
two problems remain: there is no randomized controlled trial on long term survival comparing open 
and minimal invasive approaches and a multitude of VATS variants have developed, not to mention the 
uniportal access. The aim of this study was to analyse the long term oncological outcome after fully 
thoracoscopic anatomic resection for NSCLC.
Methods: All patients operated by VATS for NSCLC between January 2007 and June 2015 were ana-
lysed. The analysis was done in intention to treat on a prospective database. The VATS technique was 
the same for all surgeons and throughout the study period. It consisted of a fully thoracoscopic ap-
proach with 3-4 ports and no utility incision. Dissection begins with the pulmonary artery in the fissure 
analogue to the posterior approach, allowing an extensive lymph node dissection. Primary endpoint 
was overall survival. Statistical analysis was done using SPSS Version 21. Ethical approval was ob-
tained.
Results: 494 patients were included in our study with a complete follow up for 477 patients (96.6%). 
Overall 5-years survival of the whole cohort was 72.6%. Nodal upstaging to N1 (n=39) or N2 (n=34) 
was observed in 15.3% of clinical stage I patients (73/476). 30-days or in-hospital mortality was 
0.81% (n=4). Complications occurred in 29.76% of patients (n=147). Conversion rate was 6.06% 
(n=30). Median length of stay was 6 days. With growing expertise and progressive change in patients’ 
profile the rate of anatomic sublobar resections rose from 5% in 2007 to 25% over the last years.
Conclusion: In terms of safety, efficacy and effectiveness (5-years overall survival) the fissure-based 
fully thoracoscopic approach reaches the highest standards, despite a growing rate of sublobar re-
sections. Given the lack of randomized studies, case series assessing the long term outcome remain 
important contributors to the evidence.
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Trauma III: Polytrauma 32
32.1
Selective damage control surgery in 82 severely injured patients
M. Hommes1,2, I. Schipper2, A. Nicol3, P. Navsaria3, D. Cadosch1 (1Zurich, 2Leiden/NL, 3Cape Town/ZA)

Objective: Damage control surgery (DCS) is a well-established surgical strategy in the management 
of the severely injured and shocked patient, but selection of patients for DCS remains controversial. 
The aim of this study was to assess the criteria for selection of patients requiring a damage control 
laparotomy.
Methods: Eighty-two severely injured patients with a complex pattern of injuries were treated in a 52 
months period. Patients were divided into two groups according to operative strategy; Group I Definitive 
Repair (DR), Group II DCS. Factors identifying patients who underwent a damage control laparotomy 
were evaluated.
Results: Twenty five patients underwent a DCL and 55 patients had DR. The number and severity of 
overall abdominal injuries were equally distributed in the two groups of patients. Patients who un-
derwent a DCL presented more frequently hemodynamic unstable, required more units of blood and 
required more often intubation to secure the airway. Onset of metabolic failure was more profound in 
patients who underwent a DCL comparing to patients who had DR. The mean Base deficit was -7,0 
and - 3,8 respectively (p=0.003). Vascular abdominal (p=0.001) and major liver injuries (p=0.006) 
were more frequently diagnosed in the DCL group. Mortality, general complications (p<0.0001), hospi-
tal stay (p<0.0001) and ICU stay (p<0.009) were increased in patients who underwent DCS.
Conclusion: In severely injured patients with a complex pattern of injuries, 33% of the patients required 
a damage control laparotomy with 84% survival rate. Physiologic behaviour, abdominal vascular inju-
ries and major liver injuries dictated the need for a damage control strategy.

32.2
Cost effectiveness of double-room sliding gantry CT in polytrauma management
S. Weber, H. Frima, T. S. Müller (Chur)

Objective: Recent literature has shown the benefit of a CT scanner located in the shock room in reduc-
ing the time for primary care of polytrauma patients. While designing our new shock room, we choose 
a format with a sliding gantry concept with one CT scanner that moves between rooms instead of two 
separate ones. This enables us to have a CT scanner available 24/7 for polytrauma patients as well 
as for our emergency department patients. The aim of this study was to analyze the cost effectiveness 
of this new concept.
Methods: All CT scans made by the sliding gantry CT were registered from January 2016 to October 
2016. The benefits of these scans were calculated using average revenue of an ambulant CT-scan, 
based Tarmed in Grisons. These costs are not including any manpower or any service of radiological 
evaluation. The costs of one sliding gantry compared to two separate CT’s were calculated using an 
amortization of 10 years.
Results: From January-October 2016 181 polytrauma and 4213 emergency CT’s were performed re-
sulting in a benefit of 57’920,- CHF for the polytrauma CT’s and 1’348’160,- CHF for the emergency 
CT’s. The catalog costs for a sliding gantry are 1.5 Mio. CHF and 2.4 Mio. CHF (1.2 Mio. CHF each) for 
two separate CT’s. Over a period of 10 years the benefit of the sliding gantry concept is 1.06x more 
profitable than 2 separate CT’s.
Conclusion: A double room solution with only one sliding CT is not only more time effective in pol-
ytrauma management, but it is also cost effective. It enables a more effective use of scarce resources.

32.3
Implementation of the non-invasive cardiac output monitoring device “ICON” for the initial hemody-
namic monitoring in trauma patients: A feasibility study
M. Kuster, T. Haltmeier, A. Exadaktylos, B. Schnüriger (Bern)

Objective: Assessment of hemodynamics is crucial during the initial evaluation of trauma patients. 
As an adjunct to the commonly used vital signs, early monitoring of the cardiac output (CO) provides 
additional information and may improve volume resuscitation. The goal of this prospective pilot study 
was, therefore, to evaluate the feasibility of a new non-invasive CO monitoring device in the Emergency 
Department (ED).
Methods: We did a single-center prospective observational pilot study including 20 trauma patients 
admitted to a level 1 trauma center. CO was continuously monitored for 60 minutes after ED admis-
sion using the non-invasive CO monitoring device ICON® (Osypka Medical GmbH, Berlin, Germany). 
ICON® measures changes of the thoracic bioimpedance to calculate CO. Conventional vital signs 
(blood pressure, heart rate, shock index) were recorded simultaneously. Feasibility, safety, reliability, 
user-friendliness, and impact of the ICON on standard ED procedures were assessed.
Results: Thirteen (65%) patients were male, median age was 57.5 (IQR 25), and median ISS was 10.5 
(IQR 14.8). Median CO over time was 9.8 l/min (IQR 4.6). No adverse effects were recorded. The device 
proved to be user-friendly with no negative impact on routine ED care. In four patients, detachment of 
electrodes was observed and in four patients the CO recording was temporary discontinued. Short-
term changes of the CO (increase or decrease) were observed after the placement of electrodes and 
when patients were transferred from or to the stretcher.
Conclusion: The ICON® proved to be a be feasible tool for the initial hemodynamic monitoring of trauma 
patients in the ED, although changes of the CO were observed during patient transfers and after the 
placement of electrodes.

32.4
The initial shock determines IL6 level in the multiply injured patient
C. Pothmann, K. Sprengel, M. K. Schmelzer, K. O. Jensen, H.-P. Simmen, L. Mica (Zurich)

Objective: Pro-inflammatory changes in the multiply injured patient such as the Systemic Inflammatory 
Response Syndrome (SIRS) represent one of the key issues in adverse outcome in multiple injured 
patients. The question was asked where does it originate.
Methods: A total of 545 patients ≥ 16 years were included into this retrospective cohort study with 
an Injury Severity Score (ISS) > 16. The sample was divided according the ATLS shock stages 1-4 at 
admission and the shock index (0,5; 1 and 1.5) at trauma site. The expression of interleukin 6 (IL6) 
was measured after 24 and 48 hours. Data were analyzed using ANOVA for normally distributed data 
and considered as significant when p < 0.05. The predictive quality was tested using receiver operat-
ing curves with the corresponding area (AUROC), the independent predictivity was analyzed using 
multinominal logistic regression and the correlation was analyzed by Pearson’s test. 
Results: IL6 significantly increased within the first 24h according to the shock stages (252ng – 872ng, 
p <0.001) the predictive quality for the IL6 and SIRS within the first 24h was very high (AUROC: 0.345 
– 0.951, Shock 1-4, p < 0.001; 0.443 – 0.963, shock index 0.5 - 1.5, p < 0.001). Pearson’s analysis 
showed a significant correlation of shock and IL6 after 24h (p < 0.001) and 48h (p < 0.001), the shock 
index, however, showed only a significant correlation of IL6 secretion after 24h (p < 0.001) not after 
48h (p = 0.348). Shock revealed as an independent predictor for IL6 increase after 48h (p < 0.001), 
however not after 24h (p = 0.841).
Conclusion: In this stucy, the shock index was not an independent predictor for IL6 secretion. Shock 
has an extremely high predictive quality for the expression of IL6. A pro-inflammatory effect of initial 
blood loss in multiple injured patients has to be assumed. IL6 secretion might serve as a primer for 
the induction of SIRS. Bleeding should be controlled as soon as possible to prevent pro-inflammtory 
changes in the multiple injured patient.

32.5
Underestimated traumatic brain injury in multiple injured patients. Is the Glasgow Coma Scale a reli-
able tool?
K. O. Jensen1, K. Sprengel1, C. Keller2, S. Wirth1, C. Pothmann1, M. K. Schmelzer1, H.-P. Simmen1, L. Mica1 
(1Zurich, 2Cologne/DE)

Objective: Traumatic brain injuries are common in multiple injured patients. Here, the impact of trau-
matic brain injuries according age and mortality was investigated.
Methods: Overall, 2952 patients were included into this study. The inclusion criteria were age ≥ 16 
years and an injury severity score > 16. Patient were divided into 8 groups according to the age dec-
ades. Analysis of variance was used for continuous normally distributed data and chi square test was 
used for categorical data. The predictive quality for death of the different injuries was analyzed using 
receiver operating characteristic curves and is given as area under the curve (AUC). Independent pre-
dictivity was analyzed by binary logistic regression. Data were considered significant if p < 0.05. Data 
are presented as the mean ± standard deviation.
Results: The analysis revealed a discrepancy in the predictive quality of GCS (AUC: 0.223, p < 0.001) 
and the abbreviated injury score (AIS) for the head (AUC: 0.764, p < 0.001). The highest predictive 
quality of the AIS head for death was shown in the decade of 36-45 years (AUC: 0.832, p < 0.001). 
Traumatic brain injury revealed as an independent predictor of death (p < 0.001). Mortality inreased 
significantly with age (p < 0.001).
Conclusion: Even if the initial GCS indicates an intermediate traumatic brain injury, attention should be 
given to aggravating dynamics of the traumatic brain injury.

32.6
Thorax trauma in geriatric patients: An underestimated trauma with a high complication rate and  
social economic impact
K. Pavotbawan, L. Jud, M. Dietrich (Zurich)

Objective: Due to the demographic and life style changes of the elderly population, the number of geri-
atric trauma patients increases continuously. Recent studies have demonstrated increased morbidity 
in elderly patients with rib fractures after blunt trauma. Although fractures of the hip and distal radius 
in the elderly have been well studied, almost no literature is available regarding chest trauma in this 
growing population. The primary goal of this study was the structured analysis of this cohort. This study 
also aimed to identify predictive factors for morbidity in geriatric patients.
Methods: This was a retrospective analysis of all trauma patients with a blunt thorax trauma, andolder 
than 70 years of age, who were hospitalized between 2014-2015 in our unit for geronto-traumatology. 
Outcome variables included age, sex, hospitalization length, need of ICU, comorbidities, trauma mech-
anism, the type of analgesia, complications and mortality.
Results: We included 49 patients who fulfilled the mentioned criteria. 65% (n=32) were female and 
35% (n=17) male. Low energy trauma was the dominant mechanism (94%, n=46). 35% (n=17) were 
hospitalized with the diagnosis of blunt thorax trauma. While 65% (n=32) had radiologically detected 
rib fracture, 41% (n=13) suffered of serial rib fractures. In most patients, analgesia with a combination 
including oral opioids (96%, n=47) was sufficient, but additional PDK or a PCA was necessary in 3 
patients. Average hospitalization length was 10 days (range 1-49 days). In 41% (n=13) of the patients, 
a pulmonary complication had to be treated during hospitalization: pneumonia, pneumothorax, hae-
mothorax or haemopneumothorax. Patients with previous diagnosed heart failure had an increased 
risk for complication (OR 3.7, p=0.14). As expected, haemothorax was more often seen in patients with 
intake of an oral anticoagulation drug before the trauma (OR 4.2, p=0.14). Serial rib fracture patients 
showed more complications (OR 2.5, p=0.28) as well as an increased duration of hospitalization (OR 
3.3, p=0.16).
Conclusion: While rib fractures usually heal unproblematically in the young, the analysis of this cohort 
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of geriatric patients shows that such patients are prone to complications and prolonged hospitaliza-
tion, and one year mortality, along with theirconcomitant socio-economic impact.

32.7
Characterising the interface between trauma surgery and emergency medicine in german speaking 
countries
S. K. Kuhn-Régnier, B. C. Link, H. Fischer, R. Babst, F. J. Beeres (Luzern)

Objective: In the German speaking countries trauma patients are treated by specially trained general 
surgeons called trauma surgeons. Over the last decade, orthopaedic surgeons are taking over this 
speciality due to changes in the curricula. With additional transformations in the health care system 
towards highly specialized medicine and the arising of new (sub-) specialties, diversification in the 
trauma management is consequent. Moreover, triggered by the Anglo-American medical model, the 
emergency physician emerged and is increasingly taking over trauma responsibilities. The primary 
aim of this study is to evaluate the current situation in German speaking countries concerning the 
trauma management. Interfaces between emergency physicians, orthopaedic and general surgeons 
are being investigated concerning the trauma management. Additionally different future scenarios are 
being evaluated.
Methods: An online questionnaire was submitted to DGU members, including general and orthopaedic 
surgeons and emergency physicians mainly from Germany, but also from Austria and Switzerland. 
Questions dealt with demographic data, the current situation in the clinic of the responders in terms 
of mono- and polytrauma management as well as fracture care. Different future scenarios were being 
evaluated.
Results: In total 293 DGU members answered the questionnaire. 45% of the responders were ortho-
paedic surgeons and 34% were general surgeons. 62% of hospitals run their emergency departments 
with emergency physicians. Treatment of both mono- and polytrauma in the ER is equally distributed 
between general and orthopaedic surgeons. Fracture care (mono and polytrauma), is predominantly 
(65%) performed by general trauma surgeons. 80% of the respondents don’t want to change the cur-
rent situation and predict no changes in fracture care in the future. Approximately 2/3 don’t believe that 
emergency physicians will play a bigger role in the trauma management in the future.
Conclusion: Despite the upcoming of emergency physicians and their role in the acute care of surgical 
patients, their role in trauma management remains limited. Changes in the curricula of both orthopae-
dic and general surgery did not lead to a change in fracture care as they are still mainly being treated 
by the general trauma surgeon. In conclusion, it seems that the general trauma surgeon still plays the 
key role in the management of the poly trauma patient.

32.8
Quality of intra-operative c-arm control in a level I trauma center assessed by an international survey
F. Oehme, B.-C. Link, R. Babst, F. Beeres (Lucerne)

Objective: Distal radius and ankle fracture are one of the most operated fractures in which intra-op-
erative radiological control is used to evaluate the reposition. To date the quality of the intra-operative 
radiographs using a mobile intensifier (C-arm) is variable and highly observer dependant, mainly due 
to a lack of standardization. The purpose of this study was to evaluate the quality of reduction and 
internal fixation based on intra-operative radiographs with an international benchmark of (orthopedic) 
trauma surgeons.
Methods: A set of 30 patients were included to calculate the inter- and intra-observer variation con-
cerning the quality of intra-operative C-arm documentation for both radius and ankle fractures. An 
international survey was designed and observers filled out a blinded scoring sheet for each patient at 
two different points in time, with a minimum of three months interval. They evaluated the quality of the 
intra-operative radiographs, the need for additional imaging and or a revision operation. The inter- and 
intra-observer variation was analysed using the Kappa statistic. 
Results: 15 blinded trauma surgeons, from 5 different hospital, 3 different countries and 2 continents 
independently evaluated the blinded C-arm documentation. Concerning the quality of reduction the 
inter-observer variation showed a median grading as „good“ (median mark 1.9 - 2.3) with a weak reli-
ability (Kappa: 0.41). Concerning the need for additional imaging the inter-observer variation showed 
that 68.66% of the raters agreed to spare a standard postoperative radiograph with a moderate reli-
ability (Kappa: 0.64). Concerning the need for a revision operation the inter-observer variation showed 
that 69% accepted the intra-operative radiographs without any need for a re-intervention with moder-
ate reliability (Kappa: 0.67).
Conclusion: This international survey documented that there is a high observer variation for the quality 
of intra-operative imaging. The need for additional imaging showed a moderate agreement, especially 
with respect to which modality is advocated. Concerning the need for a revision procedure the agree-
ment was moderate. These results are of interest as they show that an international standardization 
should be advocated in order to improve quality and standard of intra-operative imaging. A current 
prospective trial has been started to address this issue.

32.9
Arterial injuries in upper and lower extremity trauma: A 21-year retrospective analysis with special 
interest in preoperative ischemic time
C. Keiser, S. Hofer, G. Heller, C. Sommer, M. Furrer (Chur)

Objective: In severe arterial extremity trauma, amputation rates are still high and ischemic time and 
in-hospital door-to-reperfusion time seems not to be acknowledged as a similarly robust risk factor as 
it is the case in myocardial or cerebral ischemia. Therefore, we analysed in our severe extremity arterial 
trauma patients our emergent treatment strategy including the time to reperfusion and sought to relate 
these findings to the functional outcome.

Methods: Since 1996 we have included patients with traumatic arterial injuries of the lower and upper 
extremities in a consecutive series. Hand and foot injuries were excluded as well as patients primar-
ily hospitalised in another institution. Trauma mechanism, Mangled Extremity Severity Score (MESS), 
management strategy, reconstruction technique, ischemic time, and limb salvage rate were retrospec-
tively analysed.
Results: 76 patients with a mean age of 39.0 (±19,0) years were included in the analysis. Blunt trauma 
(n=64, 84%) of the lower extremity (n=44, 58%) was the most common injury. Arterial injury was 
associated in 71% (n=54) with a fracture. The injuries were due to sport, road accidents, or cuts. The 
mean MESS score was 5,5 (±2,5). There was an increase in the use of preoperative CT scans over 
time (n=20), while earlier on-table angiography was mostly the only used diagnostic tool. The vascular 
surgeon was always involved from the beginning and a trauma-vascular-team approach was the rule.
An arterial reconstruction was performed in 78% (n=59) of patients, out of which there were 68% 
direct sutures, 24% vein-, and 8% graft-interpositions. In 5% of cases, the arterial flow was reached 
by decompression only after fracture reduction. In 17%, simple ligation was performed because of 
sufficient collateral blood flow. The mean ischemic time of patients with arterial reconstructions was 
5,2 h (±3,1 h). Overall limb salvage could be reached in 96% of patients. 80% of these had a mean 
follow up of 53 months and had an intact limb function in 95%. Only in 5% haemodynamic relevant 
arterial stenosis occurred.
Conclusion: The limb salvage rate and the functional outcome seem to be higher than in other reports. 
The initial aggressive management with all attempts to shorten the door-to-reperfusion-time resulting 
in shorter overall ischemic times might contribute to these excellent results.

ARS Session I 33
33.1
Orthotopic liver transplantation of xenogeneic livers repopulated with autologous hepatocytes: Proof 
of normal function and consistent survival
G. Oldani, S. Lacotte, L. Orci, V. Delaune, C. Toso (Geneva)

Objective: Generation of transplantable patient-like organs in pigs will solve the problem of organ 
shortage and potentially extend the indications for liver transplantation. However, the efficacy of this 
approach is yet to be demonstrated even in preclinical studies involving small animals. We challenged 
this idea by transplanting mouse-rat chimeric livers into baby rats, in orthotopic position. Graft and 
animal survival was assessed along with liver synthetic function.
Methods: Chimeric livers were created by transplanting Lewis rat hepatocytes into FRG® mice 
(C57Bl/6 Fah-/-/Rag2-/-/Il2rg-/-). The organs obtained were transplanted into 3-week old female 
Lewis rats (45±3g) without or with immunosuppression (Tacrolimus 0.6mg/kg/day, during 56 days). 
The intensity of rejection was assessed by weekly graft biopsies and peripheral blood immune cells 
activation. Rat and mouse albumin production was measured once a week. Wild type C57Bl/6 mice 
were used as control donors.
Results: All non-immunosuppressed recipients experienced acute rejection and died between day 8 
and 11 after transplantation. Under calcineurin inhibitor monotherapy all chimeric liver recipients sur-
vived in good health, having normal development and weight gain. Banff score was 2-3, rejection being 
mostly driven by cholangiocytes. Rat albumin production was within physiologic ranges. By contrast, 
pure xenogeneic controls showed impaired growth and died before or shortly after the immunosup-
pression was stopped (p=0.0014). Banff score was never inferior to 6, rejection involving all epithelia.
Conclusion: This is the first report showing robust survival of orthotopically transplanted chimeric liv-
ers. Moreover, the transplanted organs sustained and were able to follow normal animal growth and 
development after transplantation.
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33.2 
Effects of the gut-liver axis on ischemia-mediated hepatocellular carcinoma recurrence in the mouse 
liver
L. A. Orci1, S. Lacotte1, F. Slits1, G. Oldani1, V. Delaune1, C. Rossetti2, L. Rubbia-Brandt1, P. Morel1, C. Toso1 
(1Geneva, 2Varese/IT)

Objective: There is growing evidence that liver graft ischemia-reperfusion (I/R) is a risk factor for hepa-
tocellular carcinoma (HCC) recurrence, but the involved mechanisms are unclear. Here, we tested 
the hypothesis that mesenteric congestion due to portal blood flow interruption induces endotoxin-
mediated Toll-Like Receptor 4 (TLR4) engagement, resulting in elevated liver cancer burden. We also 
assessed the role of remote ischemic preconditioning (RIPC) in this context.
Methods: C57Bl/6j mice were exposed to standardized models of liver I/R injury and RIPC, by occlud-
ing hepatic and femoral blood vessels. HCC was induced by injecting RIL-175 cells in the portal vein. 
We further evaluated the impact of the gut-liver axis (LPS-Tlr4 pathway) in this context, by studying 
mice with enhanced (LPS infusion) or defective (Tlr4-knockout mice, gut sterilization, Tlr4 antagonist) 
Tlr4 responses.
Results: Portal triad clamping provokes upstream mesenteric venous engorgement, increased bacte-
rial translocation, resulting in aggravated tumor burden. RIPC prevented this mechanism by preserving 
intestinal integrity and reducing bacterial translocation, thereby mitigating HCC recurrence. These ob-
servations are linked to the LPS- Tlr4 pathway, as testified by the high and low tumor burden displayed 
by mice with enhanced, or defective, Tlr4 response, respectively.
Conclusion: Modulation of the gut-liver axis and of the LPS- Tlr4 response by RIPC, gut-sterilization and 
Tlr4 antagonism represent potential therapeutic targets to prevent ischemia-reperfusion lesions, and to 
alleviate HCC recurrence after liver transplantation and resection.

33.3 
Portal inflow restriction enhances liver regeneration and decreases liver injury after major liver resec-
tion
A. Kohler, S. Frey, P. Möller, P. Tinguely, S. Djafarzadeh, D. Candinas, D. Obrist, S. Jakob, G. Beldi (Bern)

Objective: Extended liver resection leads to an immediate distinct reduction of the hepatic sinusoidal 
cross-sectional area, while inflow from the portal vein remains unchanged. This results in an acute 
hyperperfusion of the remnant liver associated with structural and functional changes in the remaining 
liver tissue. In this study, we explored if reduction of the hepatic hyperperfusion impacts on liver injury 
and regeneration.
Methods: Extended partial hepatectomy with and without portal inflow restriction was performed in 
pigs and mice. Liver regeneration was assessed in mice and alterations of hemodynamic parameters, 
oxygen uptake and mitochondrial function was assessed in pigs.
To induce artificial portal inflow restriction, a vascular occluding device was used to keep portal flow 
at 70% of the preoperative flow (intervention group) and compared to animals where portal flow was 
not manipulated (control group).
Results: In pigs without portal inflow restriction, extended (70%) partial hepatectomy led to a persistent 
portal hyperperfusion with an increase in relative portal flow from 75ml/min/100g before resection 
to 250ml/min/100g after resection. In addition, relative arterial hypoperfusion was observed imme-
diately after liver resection that was not compensated within 24 hours. Parameters of oxygen uptake 
and oxidative stress in the liver were strongly decreased directly after liver resection. Inflow restriction of 
the portal vein after partial hepatectomy was associated with reduced portal hyperperfusion. AST and 
ALT levels were reduced after portal inflow restriction compared to the control group. Hepatocellular 
proliferation was assessed in mice in which markers of proliferation were higher after partial portal 
vein ligation compared to untreated controls. Electron microscopy revealed reduced sinusoidal injury 
after portal inflow restriction.
Conclusion: Liver injury after major liver resection is at least in part mediated by portal hyperperfusion. 
Portal inflow restriction improves liver function, reduces liver injury and increases liver regeneration 
after extended liver resection.

33.4
Hypoxia-driven Hif2a coordinates mouse liver regeneration by coupling parenchymal growth to vas-
cular expansion
P. Kron, M. Linecker, P. Limani, A. Schlegel, P. Kambakamba, J. M. Lehn, C. Nicolau, R. Graf, B. Humar, 
P. A. Clavien (Zürich)

Objective: Interaction between sinusoidal endothelial cells (SECs) and hepatocytes is a prerequisite 
for liver function. Upon tissue loss, both liver cell populations need to be regenerated. Repopulation 
occurs in a coordinated pattern, first through the regeneration of parenchyma (hepatocytes) which 
then produces VEGF to enable the subsequent angiogenic phase. The signals that instruct hepatocytes 
to induce timely VEGF remain unidentified. Given that liver is highly vascularized, we reasoned that 
fluctuations in oxygenation after tissue loss may contribute to the coordination between hepatocyte 
and SEC proliferation.
Methods: To prevent a development of hepatic hypoxia after resection, we applied the novel antihypoxic 
molecule inositol trispyrophosphate (ITPP). ITPP acts as an allosteric effector of hemoglobin, increas-
ing dissociation of O2 from heme under low oxygen tension. ITPP efficiently promotes in vivo oxygena-
tion of hypoxic tissues, an effect that lasts for about two days following injection. We injected ITPP 
30 min. before hepatectomy, a period sufficient to inhibit tumor hypoxia without affecting normoxic 
tissues. To assess regeneration, liver-to-body-weight ratio (LW/BW) was measured at various times 
after resection.
Results: ITPP treatment delayed liver weight gain after hepatectomy. Comparison with controls re-
vealed the presence of a hypoxic period around the peak of hepatocyte mitosis. Inhibition of hypoxia 
led to deficient hepatocyte mitosis, suppressed the regenerative Vegf wave, and abrogated the subse-
quent reconstruction of the sinusoidal network. These ITPP effects were ongoing with the reduction 
in hepatocellular Hif2a. In contrast, Hif1a was unaffected by ITPP. Hif2a knockdown phenocopied all 
effects of ITPP, including the mitotic deficiencies, Vegf suppression and angiogenic failure.
Conclusion: Our study identifies oxygen as a key regulator of liver regeneration. Hypoxia - inherent 
to the expansion of parenchyma - activates Hif2a to couple hepatocyte mitosis with the angiogenic 
phase. Hif2a acts as a safeguard to initiate sinusoidal reconstruction only upon successful hepatocyte 
mitosis, thereby enforcing a timely order onto cell-type specific regeneration patterns. These findings 
portray the hypoxia-driven Hif2a-Vegf axis as a prime node in coordinating SEC-hepatocyte crosstalk 
during liver regeneration.

33.5
Beneficial effects of human mesenchymal stromal cells on porcine hepatocytes viability and albumin 
secretion
E. Montanari1, J. Pimenta1, H. J. Schuurman1, J. Meyer1, R. Meier1, A. Balaphas1, J. Sidibé2, A. Thomas2, 
S. Passemard2, S. Gerber-Lemaire2, C. Gonelle-Gispert1, L. Bühler1 (1Geneva, 2Lausanne)

Objective: Acute liver failure carries a very high mortality and transplantation of encapsulated pig 
hepatocytes might temporarily compensate the metabolic functions until the dysfunctional liver recov-
ers its capacity. To advance cell xenotransplantation techniques to clinical application, we standard-
ized the isolation process of high number of viable pig hepatocytes and we tested the effect of co-
encapsulation with human bone marrow-derived Mesenchymal Stromal Cells (MSC) on viability and 
functionality of encapsulated pig hepatocytes.
Methods: Livers from 10kg pigs (n=10) were harvested and perfused ex vivo through the portal vein 
with a collagenase solution. Hepatocytes were then isolated from the liver suspension by low-speed 
centrifugation and cells were encapsulated using alginate and poly(ethylene glycol) (PEG)-grafted 
alginate polymeric hydrogels, either alone or in combination with human MSC. Viability (FDA-PI), albu-
min secretion, Lidocaine and Diazepam catabolism were measured during one week. Morphology of 
pellet-cultured hepatocytes with MSC was analyzed by immunofluorescence at day 3.
Results: A total of 9.89±3.6 x109 hepatocytes with 95.65±2.96% viability were obtained after cell 
isolation. At day 3, free hepatocytes displayed 99% viability, whereas alginate and PEG-grafted alginate 
encapsulated hepatocytes showed 50% and 30% viability, respectively. Albumin secretion, Lidocaine 
and Diazepam catabolism was maintained in free and encapsulated hepatocytes for one week. MSC 
co-transplantation significantly improved viability and albumin secretion at day 3 and 4 (p<0.05). MSC 



swiss knife 2017; 14: special edition  27

and hepatocyte formed heterogeneous cell clusters where vimentin-positive MSC were intermingled to 
albumin-positive porcine hepatocytes.
Conclusion: We developed a standardized protocol to isolate high numbers of viable pig hepatocytes, 
an important step towards xenotransplantation in humans. Co-culture of pig hepatocytes with human 
MSC resulted in increased viability and albumin secretion, demonstrating the beneficial effect of hu-
man MSC on porcine hepatocytes.

33.6
Microbial derived products alter the regenerative response after partial hepatectomy in mice
T. Malinka, M. Gomez de Agüero, M. Jakob, A. Keogh, D. Candinas, D. Stroka, G. Beldi (Bern)

Objective: This study challenges the hypothesis that bacteria or bacterial products are required for the 
initiation or maintenance of liver regeneration.
Methods: Two third partial hepatectomy was performed in germ-free (axenic) and colonized mice and 
compared to sham operated mice. RNA sequencing was performed from liver obtained at 2 hours 
post PH. Liver regeneration and injury was assessed in liver tissue and serum samples 48 hours post 
partial hepatectomy. To distinguish if differential pathways in the regenerating liver depend on bacterial 
products, serum transfer experiments were performed in germ free mice.
Results: Liver injury (ALT/AST), survival and liver regeneration were not significantly different between 
germ free and colonized mice. However, pathway analysis revealed that the strategy for regenerative 
is significantly different in germ free versus colonized mice. Transfer of serum from colonized mice into 
germ free mice prior the partial hepatectomy revealed that circulating bacterial products are sufficient 
to activate pathways of liver regeneration in germ free mice.
Conclusion: While hepatocellular proliferation after PH is not altered in the absence of microbes or 
microbial products, pathways relevant for liver regeneration, clearly differ between germ free and colo-
nized mice.

33.7
Deficiency in interleukin-1 receptor antagonist modulates liver inflammation and fibrosis in mice
R. Meier, J. Meyer, S. Lacotte, A. Balaphas, Y. Muller, S. Clement, F. Negro, C. Toso, P. Morel, C. Gonelle-
Gispert, L. Bühler (Geneva)

Objective: Interleukin-1B (IL-1B) and interleukin-1 receptor antagonist (IL-1Ra) have been proposed as 
important mediators during chronic liver diseases. We aimed to determine whether the modulation of 
IL-1B signaling can impact on liver inflammation and fibrosis. 
Methods: We assessed the effects of IL-1B and IL-1Ra in vitro on human hepatic stellate cells (HSC), 
and in vivo in mouse models of liver fibrosis induced by bile duct ligation (BDL) or carbon tetrachloride 
treatment (CCl-4). Liver fibrosis was induced in wild type (WT), IL-1Ra knockout (IL-1RaKO) mice and 
WT mice treated with recombinant IL-1Ra. 
Results: Human HSCs treated with IL-1B had increased IL-1B, IL-1Ra, and MMP-9 expression in vitro. 
HSCs treated with IL-1B had reduced aSMA expression. These effects were reversed by IL-1B blocking 
using IL-1Ra supplementation in the medium. In mice treated with BDL or CCL-4, liver IL-1B and IL-1Ra 
expression and serum content were strongly upregulated whilst IL-1RaKO mice had undetectable lev-
els. aSMA and liver transaminases were decreased in IL-1RaKO mice compared to WT mice in both 
models. Liver collagen expression was upregulated in IL-1RaKO mice treated with BDL and downregu-
lated in mice treated with CCL-4, both compared to WT mice / WT treated with IL-1Ra. Liver TIMP-1 
expression was lower in IL-1RaKO mice compared to WT mice in both models. WT mice and IL-1RaKO 
mice had increased fasting serum insulin following BDL or CCL4 treatment whilst IL-1Ra treated mice 
had normal fasting insulin levels. 
Conclusion: We highlighted the important role of IL-1 pathway during liver fibrosis. The absence of 
counter-regulation by IL-1Ra seems to modulate aSMA, collagen deposition and markers of inflamma-
tion during liver fibrosis in mice. The treatment of WT mice with IL-1Ra prevents fasting insulin rise but 
does not significantly modify liver inflammation and fibrosis. 

33.8
Epigentic control of hypoxia induced gene expression
N. Dommann, C. Tiffon, D. Candinas, D. Stroka (Bern)

Objective: Hypoxia is a potent stimulus of tumour growth and metastasis, mainly through the up-
regulation of tumour-enhancing proteins. Factors that can influence hypoxia-driven responses are 
numerous, especially in the versatile microenvironment of tumours. In this study, we investigated if 
cell differentiation determines the hypoxia-induced gene expression, in particular, NDRG1. NDRG1 is 
an oxygen-sensitive protein that is overexpressed in many cancers; however, its putative function is a 
suppressor of tumour metastasis.
Methods: NDRG1 mRNA and protein was evaluated in human pancreatic cancer and monocytic cell 
lines forced to differentiate with Trichostatin A (TSA) and all-trans retinoic acid (ATRA), respectively.
Results: Cellular differentiation was confirmed by an increase of differentiation markers and was ac-
companied by a concomitant increase of NDRG1 mRNA and protein. In TSA- and ATRA-differentiated 
cells, a significantly higher hypoxic up-regulation of NDRG1 was observed compared to the undiffer-
entiated controls. Conversely, the hypoxia-induced expression of VEGF and CA IX, genes that promote 
tumour cell survival, was impaired.
Conclusion: Our results demonstrate that cellular differentiation is an important modulator of NDRG1 
expression in response to hypoxia. Moreover, the differentiation grade of a cancer cell can influence its 
response in a hypoxic microenvironment by altering the expression profile of tumour suppressing and 
promoting genes.

33.9
Ultra-deep sequencing of plasma DNA identifies druggable mutations in hepatocellular carcinoma
I. Labgaa1, 2, C. Villacorta-Martin1, D. D’Avola1, 3, A. Craig1, A. Stueck1, 4, S. C. Ward1, M. I. Fiel1, S. N.  
Martins1, 5, D. Sia1, M. Mahajan1, P. Tabrizian1, S. N. Thung1, C. Ang1, S. L. Friedman1, J. M. Llovet1, 6,  
M. Schwartz1, A. Villanueva1 (1New York/USA, 2Lausanne, 3Pamplona/ES, 4Halifax/CA, 5Sao Paolo/
BR, 6Barcelona/ES)

Objective: Cellular components of solid tumors including DNA are released into the bloodstream, but 
data on circulating-free DNA (cfDNA) in hepatocellular carcinoma (HCC) are scarce, particularly for 
druggable mutations. This study aimed to analyze mutations in cfDNA and their correlation with tissue 
mutations, in HCC patients.
Methods: We investigated whether somatic mutations identified in tissue may also be detected in 
blood of 8 HCC patients with paired tissue and blood samples. A total of 45 samples were analyzed for 
DNA extraction, including multiregional tumor tissue sampling (n=24), peripheral blood mononuclear 
cells (PMBC, n=8), plasma (n=8) and serum (n=5). Ultra-deep sequencing of all exons was performed 
in a target panel of 58 genes.
Results: Mutations detected in plasma included known HCC oncogenes and tumor suppressors (e.g., 
TERT promoter, TP53, NTRK3) as well as druggable mutations such as JAK1. This approach increased 
the detection rates previously reported for mutations in plasma of HCC patients. A thorough charac-
terization of key mutations found in plasma confirmed their tumor origin, which provides definitive evi-
dence of the release of HCC-derived DNA fragments into the bloodstream.
Conclusion: This study provides evidence that ultra-deep sequencing of circulating-free DNA is feasible 
and can confidently detect somatic mutations found in tissue; these data reinforce the role of plasma 
DNA as a promising minimally invasive tool to interrogate hepatocellular carcinoma genetics. 
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37.1
Lung transplantation with controlled donation after circulatory death donors: Initial experience in 
Switzerland
I. Inci, R. Lehnher, S. Hillinger, D. Schneiter, M. Beschir, I. Opitz, R. Schüpbach, M. Schuurmans,  
C. Benden, W. Weder (Zurich)

Objective: Utilization of donation after circulatory death (DCD) donors has the potential to decrease 
donor shortage in lung transplantation. Reported mid- and long-term results are encouraging. This 
study reviews mid-term outcome of our Swiss experience.
Methods: In this retrospective study, we included DCD lung transplants performed between January 
2012 and September 2016 at our Center. There were 19 transplants performed from DCD donors and 
124 from brain-dead donors (DBD) donors, constituting 13.2% of our transplant activity. All of the DCD 
donors were Maastricht Category III. Transplantations performed from DBD during the same study 
period served as controls. Primary end-point was survival after lung transplantation.
Results: All DCD transplants were bilateral. In 2 DCDs normothermic ex vivo lung perfusion was done 
before implantation. Median agonal phase (withdrawal-cardiac arrest) was 17 minutes (Interquartile 
range (IQR) 11-20 minutes). Median donor oxygenation capacity was 48 kPa (40-52 kPa). Intraopera-
tive extracorporeal membrane oxygenation (ECMO) was used in 7 recipients, 2 of them were bridged 
to transplantation on ECMO. Median warm ischemic time (cardiac arrest-cold perfusion) was 31 min-
utes (24-37 minutes). The median intubation time was 1 day (1-2 days). ICU time was 3 days (2-5 
days). Two patients developed primary graft dysfunction grade 2-3 within 72 h. The 90-day mortality 
in DCD group was 0%. Actuarial survival rates at 1 year and 3 years are 100% and 79% for DCD and 
85% and 67% for the DBD group, respectively (p=0.5).
Conclusion: In our experience, mid-term outcome from DCD donors is very well comparable to that of 
DBD donors. DCD donors provide a safe and reliable source to increase the limited donor pool.

37.2
Prognostic significance of glycine decarboxylase and HIF-1α expression in early stage non-small cell 
lung cancer
T. M. Marti1, S. Berezowska1, J. Galván1, R. Langer1, L. Bubendorf2, S. Savic2, M. Gugger1, R. A. Schmid1 
(1Bern, 2Basel)

Objective: Glycine Decarboxylase (GLDC) has recently been described as a critical enzyme of tumor-
initiating cells, and thus as driver of tumorigenesis in non-small cell lung cancer (NSCLC). It is im-
portant in metabolism under hypoxic conditions. Tumor hypoxia is associated with tumorigenesis, 
metastasis and therapy resistance. The hypoxia inducible factor 1-alpha (HIF-1ć) is the unique sub-unit 
that determines the HIF system activity thereby regulating the adverse effects of hypoxia on cancer 
outcome. We studied the immunohistochemical expression and prognostic significance of GLDC and 
HIF-1ć in primary resected stage I/II NSCLC.
Methods: Immunohistochemistry for GLDC and HIF-1ć was validated on two NSCLC cell lines (A549, 
NCI-H460), and evaluated on a tissue microarray with 428 NSCLC: 184 Adenocarcinomas, 211 squa-
mous cell carcinomas (SqCC), 33 large cell carcinomas (LCC). Results were compared with clinico-
pathological parameters.
Results: High GLDC expression was detected in 33/428 cases (7.7%). HIF-1ć was expressed in 71 
(16.6%) cases – more frequently in SqCC (p<0.001). Significantly longer survival was seen in younger 
patients (p=0.007), patients with non-LCC histology (p=0.006), lower pT-category (p=0.002) and 
UICC-stage (p=0.001). There was a trend towards longer survival for females (p=0.061). Both GLDC 
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and HIF-1ć were significantly associated with worse tumor related survival (p=0.013, p=0.021), al-
though not independent from each other in multivariate models. The combination of low-GLDC/nega-
tive HIF-1α expression was significantly prognostic for longer survival (p=0.002), and emerged as 
an independent prognostic factor in multivariate analysis (p=0.007, HR 2.052), next to UICC-stage 
and age.
Conclusion: We show that the combination of GLDC and HIF-1α expression is an independent prog-
nostic factor in early stage NSCLC. Our results add rational to future therapeutic approaches targeting 
GLDC or exploiting tumor hypoxia.

37.3
Characterisation of pre-clinical mesothelioma models for therapeutic and non-invasive molecular 
imaging strategies development
D. J. Colin, S. Germain, I. Senoner, F. Triponez, V. Serre-Beinier (Geneva)

Objective: Malignant Pleural Mesothelioma (MPM) is an asbestos-related cancer and one of the most 
resistant and aggressive cancers with no efficient treatment available. There is therefore an urgent 
need to develop new therapeutic and non-invasive imaging monitoring strategies for this cancer. Reli-
able preclinical models to assess MPM response towards treatment strategies are required. We are 
developing a new pre-clinical drug discovery workflow consisting in 3D MPM cell culture, chicken cho-
rioallantoic membrane (CAM)-based transplantation and mice orthotopic models. We are also assess-
ing the ability of PET/CT/MR for imaging of MPM in CAM and mice models.
Methods: Human MPM cancer cells (211H, H2052, ZL34 or TCV2) were tested for their potential to 
grow in vitro in 3D, in the CAM and when injected subcutaneously or intrapleurally in athymic mice. Epi-
thelioid and sarcomatoid phenotypes were analysed by western blotting quantifications of Epithelial-
to-Mesenchymal (EMT) markers. Imaging potentials of Computed Tomography, Magnetic Resonance 
and [18F]FDG, [18F]FLT or [18F]FMISO-Positron Emission Tomography were assessed.
Results: 211H, H2052, ZL34 and TCV2 cells grew as spheroid in 3D culture and tumours in the CAM 
and in mice. Most EMT markers were detected in spheroids (3D) and tumours in CAM in levels close 
to those observed in intrapleural tumours developed in mice. 211H, H2052 and ZL34-derived tumours 
were detected by [18F]FDG-PET/CT whereas TCV2 tumours were visualized by [18F]FLT-PET/CT. MRI 
was helpful to distinguish nodules close to the heart or big thoracic vessels that the background of 
[18F]FDG-PET and the poor soft tissue resolution of CT could not detect.
Conclusion: We demonstrate that the CAM model is a good preliminary model and could partially 
replace mice. Longitudinal monitoring of the CAM and orthotopic mice models of MPM is achievable 
by PET/CT and MRI. Apart from their high relevance in the discovery of new treatments and monitoring 
strategies for MPM, these models demonstrate a high 3R (Replace, Reduce, Refine) potential of rel-
evance in other cancer studies. Molecular imaging technics which are non-invasive, allow reducing the 
number of animals thanks to their ability to monitor tumour growth. Finally, molecular imaging meth-
ods increase the translational power of drug discovery studies as they rely on clinically-used technics.

37.4
Clinical and oncological safety of 129 pulmonary segmentectomies by VATS
B. Bédat1, E. Abdelnour2, T. Krueger2, J. Perentes2, L. Wannaz2, H.-B. Ris2, F. Triponez1, W. Karenovics1,  
M. Gonzalez2 (1Geneva, 2Lausanne)

Objective: Pulmonary anatomical segmentectomies are increasingly performed by video-assisted 
thoracoscopic surgery (VATS). The aim of this study was to review the demographics, short term on-
cological outcome and define predictors of complications after anatomical VATS segmentectomies.
Methods: Prospective analysis of all patients undergoing anatomical VATS segmentectomy from 
1/2014 to 12/2016 at our center.
Results: One hundred and twenty-nine patients (64 men, 65 women; median age 68 years, range 29-
85 years) underwent anatomical VATS segmentectomy for primary lung tumors (n=100), metastases 
(n=16) and benign lesions (n=13). The segmentectomies were localized in the upper and lower lobe 
or two lobes in 73, 51 and 5 patients, respectively. Segmentectomies performed for primary tumors 
revealed adenocarcinoma, squamous cell carcinoma and neuro-endocrine tumors in 77, 15 and 8 
patients, associated with pT1, pT2, pT3 and pT4 tumors in 80, 17, 1 and 2 patients, respectively. The 
mean tumor size was 17mm (range 6-48mm). In patients undergoing mediastinal lymph node dissec-
tion, the mean number of extracted lymph nodes was 11.8 ±7.9 and nodal upstaging was found in 8 
patients (8%). The overall 30 days mortality and morbidity rates were 0.8% and 31%, respectively. The 
reoperation rate was 4.7% (hemothorax 2, prolonged air leak 2, segmental torsion 1, empyema 1). The 
median duration of drainage was 2 days (range 1-33 days) and the median length of hospitalization 
was 6 days (range 2-37 days). COPD, active smoking, smoking pack years (SPY) and FEV1 were 
significantly associated with postoperative complications; however, there was no statistical difference 
comparing the first 50 cases with consecutive patients. During the median follow-up of 10 months, no 
oncological patient presented a local recurrence in the operated lobe.
Conclusion: Pulmonary anatomical segmentectomies can be safely performed by VATS. Short-term 
oncological outcomes are good but the long-term oncological safety of VATS segmentectomy needs 
to be further evaluated.

37.5
Opening of the horizontal fissure as a key step for (minimally invasive) right S3-Segmentectomy 
(video)
J. A. Lutz, T.-L. Nguyen, R. A. Schmid, G. J. Kocher (Bern)

Objective: Minimally invasive sublobar anatomic resections are on the rise, as well for the treatment of 
early stage non-small cell lung cancer (NSCLC) in patients with diminished lung reserve as for centrally 
located metastasis of selected extrathoracic malignancies. Whereas some segmentectomies appear 

trivial (left S1-2-3 , lingula, S6 or S(7)-8-9-10), isolated segmentectomies of single segments (except 
for S6) remain a technical challenge. This video demonstrates the anatomical landmarks and caveats 
to safely open the horizontal fissure, a key step for the isolated S3-segmentectomy.
Methods: Between November and December 2016 3 consecutive single-incision S3-segmentectomy 
procedures were recorded on video. For a better comprehension the videos were correlated with pre-
operative CT-scans. In all three cases the same technique was applied, which included identification 
of the upper lobe vein including its V2 branch as well as identification of A4. Then tunnelling between 
middle and upper lobe was done along the V2-venous branch, taking care not to harm the A4 and A2 
artery branches. After passing a silastic sling, the plane between S3-segment and middle lobe can 
safely be opened using a stapling device. After this manoeuvre the upper lobe pedicle is well exposed 
for safe S3-segmentectomy.
Results: Indications for segmentectomy were suspected Stage IA and IB NSCLC in two and metastasis 
of clear cell kidney carcinoma in another patient. Both patients with suspected NSCLC had diminished 
lung function tests (FEV1 60% resp. 68% with DLCO 30%). Operative time was 150, 167 and 136 min, 
respectively. Patients were discharged on postoperative days 5, 7 and 3, respectively. There were no 
complications. Pathology confirmed the suspected diagnosis.
Conclusion: Knowing the anatomical landmarks – especially the venous course of the upper pulmo-
nary vein – is crucial for the opening of the horizontal fissure. The anatomical knowledge gained with 
minimally invasive approaches is also useful for open resections.

37.6
Thoracoscopic diaphragmatic plication made easy
G. J. Kocher, A. Zehnder, J. Lutz, R. A. Schmid (Bern)

Objective: Thoracoscopic diaphragmatic plication for diaphragmatic paralysis with consecutive even-
tration and respiratory compromise is a desirable alternative to standard thoracotomy. Since minimally 
invasive techniques usually involve suturing of the diaphragm, most surgeons use a video-assisted 
approach including a minithoracotomy. Herein we describe our completely thoracoscopic technique 
for diaphragmatic plication including outcome.
Methods: We present our technique and experience for completely thoracoscopic diaphragmatic pli-
cation for the treatment of symptomatic diaphragmatic paralysis in seven consecutive patients. The 
surgical technique basically consisted of stapling of the abundant diaphragm and reinforcement of the 
staple line using a self-locking thread. In the most recent case only a 5mm camera port and a 12mm 
subxiphoidal access was used for stapling and suturing of the right hemidiaphragm. Primary outcome 
measure was the postoperative result (flattened diaphragm) and resolution of symptoms. Secondary 
outcome was improvement of lung function values 3 months after surgery.
Results: Between June 2015 and December 2016, seven patients have been operated for symptomatic 
diaphragmatic paralysis, with one of them suffering from additional transdiaphragmatic hernia. Flat-
tening of the diaphragm was achieved in all 7 patients with resolution of their pre-existing symptoms 
within days after surgery and without any surgical complications. Patients were discharged after a 
mean duration of 3 days (range 2–5, SD ± 1) except for the 87 year old female patient with additional 
transdiaphragmatic hernia who stayed 14 days. The patient undergoing subxiphoidal plication was 
discharged on POD 2. Lung function volumes measured 3 months postoperatively improved markedly 
with significant increases of both, FEV1 as well as FVC.
Conclusion: In our experience, the presented technique is a safe and simple minimally invasive way to 
perform a completely thoracoscopic diaphragmatic plication with excellent results so far.
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37.7
Robotic first rib resection for thoracic outlet syndrome: The DaVinci-assisted minimally invasive ap-
proach
A. Zehnder, G. J. Kocher, J. A. Lutz, R. A. Schmid (Bern)

Objective: Thoracic outlet syndrome (TOS) designates the symptomatic compression of the neuro-
vascular structures as they traverse the thoracic outlet. In case of a triggerable vascular insufficiency 
or progressive neurologic dysfunction despite conservative treatment, surgical decompression of the 
space between the clavicle and the first rib is indicated. The same is true for unspecific TOS after ex-
haustion of conservative treatment options. Herein we present our experience with a new minimally 
invasive approach assisted by the DaVinci Surgical System (R).
Methods: Between January 2015 and January 2017 4 consecutive first rib resections were performed 
in 3 patients at our institution using the abovementioned approach. All 3 patients complained of pain in 
the shoulder and proximal upper extremity with radiation to the hand, 2 also suffered from paresthesia 
and numbness in the forearm and hand. The symptoms had been present for 5 months to 10 years. All 
patients were evaluated by history, thorough physical examination, magnetic resonance angiography 
with provoking positioning of the arm and neurological evaluation with senso-motoric neurography 
and needle myography.
Results: In all patients the first rib was removed using a 2cm axillary incision and 3 access ports for 
the robotic camera (12mm) and two working channels (8mm). Operative time ranged from 88-120 
min (mean 106 min) followed by a mean hospital stay until the 2nd postoperative day. Postoperative 
courses were uneventful in all 3 patients. Follow-up examinations were scheduled two weeks and 3 
months after the procedure. All patients showed partial (n=1) or complete relief (n=3) of their symp-
toms 3 months after surgery.
Conclusion: The conventional transaxillary surgical approach mainly lacks good exposure of the me-
dial end of the first rib and the anterior ‘subclavicular’ approach only allows limited access to the pos-
terior part of the first rib. For these reasons we have developed the described minimally invasive tran-
sthoracic approach which furthermore takes advantage of the benefits of the DaVinci Surgical System 
(R) in terms of 3D visualization and improved instrument maneuverability. The presented video clearly 
demonstrates these advantages, which are also supported by the very good postoperative results.

37.8
Quality of life is not deteriorated after extrapleural pneumonectomy (EPP) versus (extended) pleurec-
tomy/decortication ((e)P/D) in Patients with malignant pleural mesothelioma
O. Lauk, M. Friess, I. Inci, W. Weder, I. Opitz (Zurich)

Objective: Extrapleural pneumonectomy (EPP) has been controversially discussed in the past due to 
high morbidity and mortality rates and impaired Quality of Life (QoL). The aim of the present analysis 
was to assess prospectively QoL and lung function of patients undergoing EPP compared to (e)P/D 
until four months postoperatively.
Methods: During the time period from 2013-2016 altogether 24 patients underwent induction chemo-
therapy followed by either EPP (n=5) or (e)P/D (n=19) and 12 patients of the (e)P/D group had ad-
ditional intracavitary chemotherapy (cisplatin/fibrin). All patients filled out the EORTC QLC-C15-PAL 
and –LC13 and SF-36 self-rating questionnaires preoperatively, six weeks and four months after the 
operation. Additionally, lung function was measured preoperatively and four months postoperatively.
Results: We observed no significant differences in all QoL-categories – in particular in aspects of gen-
eral global health, pain and even dyspnea – between both surgical procedures over the whole observa-
tion period. Moreover, a tendency returning to preoperative QoL status was documented four months 
after the operation for both operations. Not surprisingly, forced expiratory volume (FEV1; p=0.004) 
and forced volume vital capacity (FVC; P=0.044) was significantly higher after (e)P/D) compared to 
EPP four months after the operation, whereas diffusion capacity did not differ significantly between 
both groups.
Conclusion: We did not observe any significant difference in the QoL between patient undergoing EPP 
or (e)P/D up to four months postoperatively. Impaired QoL is according to these results no argument 
against EPP and should still be offered to selected MPM patients when indicated.

37.9
Nationwide multicenter study on the management of pulmonary neuroendocrine (carcinoid) tumors
S. M. Sadowski1, E. Christ2, B. Bédat1, A. Kollar3, W. Karenovics1, A. Perren3, F. Triponez1 (1Geneva,  
2Basel, 3Bern)

Objective: To analyze factors associated with surgical therapy and outcome of patients with primary 
typical (TC) and atypical carcinoids (AC) of the lung in Switzerland.
Methods: Retrospective analysis of 113 patients selected from a neuroendocrine tumor registry of 19 
hospitals. Patients were divided into TC and AC according to pathology reports and surgical proce-
dures were grouped as wedge, segmentectomy, lobectomy, bi-lobectomy and pneumectomy. Survival 
analysis was performed using the Kaplan-Meier method and log-rank test.
Results: For preoperative workup, 9.7% underwent somatostatin receptor imaging and 23.0% FDG-
PET. In 55.8%, the diagnosis was established at surgical resection. Overall, 83 TC and 14 AC (61.9% fe-
males, mean age 59.4 years) underwent surgical resection with a primary tumor size of median 14.5 
[1-80] mm and lymph-node sampling in 65 (57.5%) patients. Ki-67 labeling and histological descrip-
tion of necrosis was available in 71% and 38.1%, respectively. AC cases have a trend for larger primary 
lesion size and a significantly higher rate of N2-N3 status and stage. The mean follow-up period was 
30.2 +/- 23.1 (range 1-88) months. Survival tended to be increased in patients with TC (86.1 months) 
compared to AC (48.4 months) (p=0.069). Mean disease-free-interval (DFI) after surgical resection 
was 74.1 months for TC (range 66.8-81.5) and 48.3 months for AC (range 26.8-69.9) (p=0.745). There 
was no difference in DFI with regards to the type of surgical resection.
Conclusion: AC of the lung have a more malignant behavior and a trend towards a worse outcome, 

independent of surgical resection. Overall, the results of this registry show that management (preop-
erative workup, surgical strategy including lymph node sampling, pathological description) was not 
standardized and every center used its own therapeutic approaches. This reinforces the need for 
inter-disciplinary therapeutic decision-making in specialized centers to improve the quality of care of 
patients with TC and AC.

Felix Largiadèr Prize Session 38
38.1
Transoral endoscopic thyroidectomy vestibular approach (T.O.E.T.V.A.)
G. Dionigi, V. Pappalardo, M. Lavazza, D. Inversini (Varese/IT)

Objective: The transoral endoscopic thyroidectomy vestibular approach (T.O.E.T.V.A.) is a feasible 
novel surgical procedure that does not need visible incisions. We describe our initial experience with 
T.O.E.T.V.A.
Methods: We recruited 29 patients who were willing to undergo T.O.E.T.V.A. Inclusion criteria were (a) 
patients who had a ultrasonographically (US) estimated thyroid diameter ≤ 10 cm, (b) US estimated 
gland volume ≤45 mL, (c) nodule size ≤50 mm, (d) a benign tumor, such as a thyroid cyst, single-
nodular goiter, or multinodular goiter, (e) follicular neoplasm, (f) papillary microcarcinoma without 
evidence of metastasis. The procedure is carried out through a three-port technique placed at the oral 
vestibule, one 10-mm port for the 30° endoscope and two additional 5-mm ports for dissection and co-
agulation instruments. CO2-insufflation pressure is set at 6 mmHg. An anterior cervical subplatysmal 
space is created from the oral vestibule down to the sternal notch, laterally to the sterncleidomuscles. 
Thyroidectomy is done fully endoscopically using conventional endoscopic instruments and intraop-
erative neuromonitoring.
Results: There were 34% total thyroidectomies and 66% hemythiroidectomies. All T.O.E.T.V.A. proce-
dures were performed successfully without conversions. The mean operative time was 87.6 (59-118) 
min for lobectomy and 107.6 (99-135) min for the bilateral procedure. We observed 1 case of transient 
postoperative hypocalcemia. No patient developed recurrent laryngeal nerve palsy. The cosmetic re-
sult was excellent in all patients.
Conclusion: T.O.E.T.V.A. may provide a method for ideal cosmetic results. The results are encouraging, 
and we are optimistic about the future expansion of its applicability.

38.2
Laparoscopic Sleeve Gastrectomy versus Roux-Y-Gastric Bypass: 5-year results of the prospective 
randomized Swiss Multicenter Bypass Or Sleeve Study (SM-BOSS)
R. Peterli1, B. Wölnerhanssen1, T. Peters1, M. Bueter2, D. Vetter2, D. Kröll3, Y. Borbély3, B. Kern1,  
B. Schultes4, M. Schiesser4, P. Nett3 (1Basel, 2Zurich, 3Bern, 4St. Gallen)

Objective: In some European countries laparoscopic sleeve gastrectomy (LSG) is performed more of-
ten than laparoscopic Roux-Y- gastric bypass (LRYGB) despite lacking evidence of an equilvalent suc-
cess rate of LSG vs. LRYGB. We present the 5-year results of a prospective, randomized trial comparing 
the two procedures (Swiss Multicentre Bypass Or Sleeve Study; SM-BOSS).
Methods: Initially 217 patients (LSG, n=107; LRYGB, n=110) were randomized to receive either LSG or 
LRYGB at four bariatric centers in Switzerland. The mean initial BMI of all patients was 44±11 kg/m2, 
the mean age was 43±5.3 years, and 72% of patients were female. Minimal follow-up was 5 years 
with a rate of 90%. Both groups were compared for weight loss, co-morbidities, quality of life, and 
complications.
Results: Excessive BMI loss was similar between LSG and LRYGB at each time point (1 year: 
72.3±21.9% vs. 76.6±20.9%, P=0.139; 3 years: 70.9±23.8% vs. 73.8±23.3%, P=0.316; 5 years: 
63.7±27.3% vs. 68±23.9%, P=0.26). Comorbidities were significantly reduced after both procedures 
except GERD which was more successfully treated by LRYGB. Quality of life increased significantly in 
both groups after 1, 3 and 5 years post-surgery with no statistically significant differences between the 
groups, neither was there a significant difference in number of complications treated by reoperation 
(LSG, n=19; LRYGB, n=23, P=0.6).
Conclusion: LSG and LRYGB are equally efficient regarding weight loss, quality of life, and complica-
tions up to 5 years post-surgery. Improvement of comorbidities is similar except for GERD which is 
more successfully treated by LRYGB.

38.3
Single center experience with 120 patients treated for alveolar echinococcis
A. Lachenmayer, D. Candinas, D. Gebbers, S. Akifi, G. Beldi (Bern)

Objective: Alveolar echinococcosis is a tumor-like infection with metastatic potential and increasing 
incidence worldwide including central Europe. Although surgical resection is the only curative treat-
ment option so far, no much is known about the influence of the resection status and the influence of 
laparoscopic surgery on the recurrence rates of this disease.
Methods: Retrospective data analysis of 120 patients treated at the Department of Visceral Surgery 
and Medicine of the University Hospital Bern between 1967 and 2016 for hepatic alveolar echinococ-
cosis.
Results: Our cohort consists of 52.5% females and 47.5% males with a median age of 57 at diagnosis. 
In the analyzed time frame, 38 patients were treated conservatively and 84 patients received surgical 
procedures. Seventy-six patients were operated with curative intention, while 7 patients could only re-
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ceive a palliative surgical procedure. Open surgery was performed in 72 cases, while 12 patients could 
be treated laparoscopically. Most patients received major hepatic resections (30 hemihepatectomies, 
10 extended hemihepatectomies, 36 atypical liver resections). Adjuvant treatment with benzimidazol 
was performed in 89.2% of the patients, while neoadjuvant treatment was given in 70.5%. Median 
follow-up after diagnosis was 37 (1-520) months, median post-operative follow-up was 30 (0-427) 
months. Recurrence occurred in 13.4% of the curatively resected patients, the median time to recur-
rence was 66.5 (7-517) months. No correlation could be found to the surgical approach. Interestingly, 
the incidence exponentially increased over the last decades. In the recent decade (2006-2016) we 
operated 3.7 times more patients (n=52) than in the analyzed decade before.
Conclusion: The incidence of alveolar echinococcosis exponentially increased in the last decade with 
3.7 times more patients requiring surgery compared to the decade before. Short term outcomes after 
laparoscopic resections of alveolar echinococcosis are safe with no differences in the recurrence rate.

38.4
Robotic single site versus multiport cholecystectomy: A case-matched analysis of short- and long-
term costs
A. Balaphas, M. Podetta, P. Rohner, M. K. Jung, N. C. Buchs, L. H. Bühler, P. Morel, M. E. Hagen (Geneva)

Objective: Multiport laparoscopy is the gold standard approach for cholecystectomy. Single port lapa-
roscopy has been developed to reduce the invasiveness and research hints towards better cosmetic 
outcomes and reduced postoperative pain. A specific robotic platform (da Vinci Single Site, Intuitive 
Surgical Inc.) has been released in 2011, which might technically facilitate single site cholecystectomy. 
Current data show its feasibility, however detailed short- and long-term analyses of costs and compari-
son to the gold standard approach have not been published to date.
Methods: Patients who underwent robotic single site cholecystectomy for benign, non-inflammatory 
disease between 2011 and 2013 were matched for disease, age, sex, BMI, ASA classification, and year 
of surgery to multiport cholecystectomies. Demographic, peri-operative and long-term data were col-
lected and analyzed. Cost of surgery was modeled including the capital investment and yearly main-
tenance of the robotic system, instrument usage, operating room time and length of stay based on 
administrative data. Long-term costs included re-operations due to the primary procedure until August 
2016.
Results: 48 patients who underwent robotic single site cholecystectomy were matched to 48 patients 
with multiport cholecystectomy. Mean follow-up time of both cohorts was 4.5 years (ns). Demographic 
parameters, operating room time (robotic 93.9 versus laparoscopic 82.5 minutes, ns), length of stay 
(robotic 2.4 versus laparoscopic 2.3, ns) and 30-day reoperation rate (0 versus 0) were similar for 
both groups. Six patients of the robotic cohort and none of the laparoscopic patients underwent an 
incisional hernia repair (p<0.05). Cost for surgery was USD 4176.6 for the robotic and USD 2026.9 
for the laparoscopic group (p<0.05). Cost of hospitalization was comparable with USD 4320.5 for the 
robotic and USD 3249.5 for the laparoscopic procedure (ns). Mean long-term cost associated with 
the initial cholecystectomy was USD 1460.8 for the robotic and USD 0 for the multiport laparoscopic 
group (p<0.05).
Conclusion: With similar clinical results, procedural and long-term costs are significantly higher after 
robotic single site cholecystectomy when compared to multiport cholecystectomy. Considering the 
unclear clinical value of this approach and the significant short- and long-term costs, a debate on 
indications and health economy appears reasonable.

38.5
Paradigm shift? Should a lymphadenectomy routinely be performed also among gallbladder cancer 
patients with T1a disease?
N. Köhn1, R. Warschkow2, D. Nussbaum3, D. Candinas1, B. Gloor1, B. Schmied2, D. Blazer3, M. Worni1 

(1Bern, 2St. Gallen, 3DurhamUK)

Objective: Gallbladder cancer is the sixth most common gastrointestinal malignancy and is associ-
ated with a poor prognosis. Consensus guidelines suggest that patients with T1a cancers can be 
observed with cholecystectomy alone while patients with T1b or greater lesions should undergo lym-
phadenectomy (LA). The aim of this study was to critically explore whether those suggestions hold true 
on a population-based level given that current evidence is mainly based on small series.
Methods: The National Cancer Data Base of the United States was reviewed from 2004 to 2012 to 
identify non-metastatic gallbladder cancer patients with T1a, T1b, or T2 stage primary tumors. Pa-
tients were grouped by whether a LA was performed or not while those with missing information were 
excluded. Groups were compared for baseline characteristics. Overall survival (OS) was assessed 
using Cox proportional hazard regression analyses before and after full bipartite pairwise propensity 
score matching.
Results: Of the 3879 patients included, 287 (7.4%) had T1a, 661 (17.0%) T1b, and 2931 (75.6%) T2 
gallbladder cancer. Most patients were female (n=2751, 70.9%), median age was 72 years (range 
21-90). Among patients with T1a, T1b, and T2 disease, 102 (35.5%), 278 (42.1%), and 1526 (52.1%) 
underwent LA, respectively. The rates of positive lymph nodes were 11.8%, 16.2%, and 42.5% for T1a, 
T1b, and T2-stage, respectively. 5-year OS rate was 31.6% for patients without and 44.6% for patients 
with LA and 58.6%, 43.9%, and 34.5% for T1a, T1b, and T2-stage, respectively. In univariate analysis, 
no survival benefit of LA was found for T1a disease (HR 1.04, 95%CI 0.70-1.54) while LA improved 
overall survival in T1b (HR 0.72, 95%CI 0.58-0.90) and T2 stage (HR 0.59, 95%CI 0.53-0.65). After 
full bipartite, pairwise propensity-score matching, a trend towards OS improvement was also found for 
T1a disease (HR 0.65, 95%CI 0.39-1.09). OS benefit remained for T1b (HR 0.68, 95%CI 0.51-0.91) and 
T2-stage (HR 0.63, 95%CI 0.55-0.71).
Conclusion: Our results support current consensus guidelines that T1b and T2 gallbladder cancer pa-
tients should undergo LA. However, based on the high rate of nodal positivity among patients with T1a 
disease and the trend towards OS improvement among T1a patients who underwent LA, we suggest 
to rethink this dogma and advocate to perform LA also in selected patients with T1a disease.

38.6
Long-term outcome after reverse treatment for patients with synchronous colorectal liver metastases
C. Du Pasquier, D. Roulin, P. Bize, C. Sempoux, C. Rebecchini, M. Montemurro, M. Schäfer, N. Halkic, N. 
Demartines (Lausanne)

Objective: The reverse treatment for patients with advanced synchronous colorectal liver metastases is 
an approach with systemic chemotherapy, followed by liver resection, and then primary tumor resec-
tion. The aim of this study was to assess the feasibility, the radiological tumor response to neoadjuvant 
therapy, the recurrence and long-term survival after reverse treatment.
Methods: Data were extracted from our prospective hepato-biliary database and retrospectively ana-
lyzed after approval of our institutional review board. Radiological tumor response was assessed by 
the RECIST (Response Evaluation Criteria In Solid Tumor) criteria. Long-term survival and disease-free 
survival were calculated with Kaplan-Meier survival curves.
Results: Between August 2008 and October 2016, 44 patients (28 males, 16 females) with a median 
age of 63 years (range 29-78), underwent a reverse treatment approach. There were 19 rectal and 
25 colonic primary tumors. The median number of metastases was 5 (range 1-30), with a median 
size of 50mm (range 9-151) for the largest lesion. Different chemotherapy regimen were used, most 
patients received Oxaliplatin based treatment combinations, with a median of 6 cycles (range 2-12) of 
chemotherapy before liver surgery. Radiological assessment after 2-6 cycles of chemotherapy showed 
27 partial remissions (61%), 12 stable disease courses (25%), 1 progressive disease (2%) and 4 
patients with missing information (9%). There were 29 major, 11 minor and 4 wedge liver resections. 
The reverse treatment was completed until primary tumor resection for 41 patients (93%). Among pa-
tients who completed the treatment, thirty patients (73%) experienced recurrence (18 liver metastases, 
1 colorectal local recurrence, 3 extrahepatic metastases, as well as 8 liver and extrahepatic metas-
tases). Median disease-free survival after primary tumor resection was 10 months (95% CI 5-15). 
Disease-free survival at 3 and 5 years was 25%. Median overall survival from the time of diagnosis 
was 50 months (95% CI 42-58). Overall survival at 3 and 5 years was 59% and 39%, respectively.
Conclusion: The reverse treatment approach is feasible with a high rate of patients undergoing the 
complete program. The approach offers a promising long-term survival data for well selected patients 
with advanced colorectal liver metastases.

38.7
Risk adjustment in ALPPS is associated with a dramatic decrease in early mortality and morbidity - A 
longitudinal study of ALPPS over more than 5 years
M. Linecker1, B. Björnsson2, G. A. Stavrou3, K. J. Oldhafer3, G. Lurje4, U. Neumann4, R. Adam5,  
F.-R. Pruvot6, S. Topp7, J. Li3, I. Capobianco8, S. Nadalin8, M. A. Machado9, S. Voskanyan10, D. Balci11, R. 
Hernandez-Alejandro12, F. Alvarez13, E. De Santibañes13, R. Robles-Campos14, M. Malago15, M. Lesurtel1, 
P.-A. Clavien1, H. Petrowsky1 (1Zurich, 2Linköping/SE, 3Hamburg/DE, 4Aachen/DE, 5Villejuif/FR, 6Lille/
FR, 7Düsseldorf/DE, 8Tuebingen/DE, 9São Paulo/BR, 10Moscow/RU, 11Ankara/TR, 12London Ontario/
CA, 13Buenos Aires/AR, 14Murcia/ES, 15London/UK)

Objective: To longitudinally assess whether risk adjustment in ALPPS (Associating Liver Partition and 
Portal Vein Ligation for Staged Hepatectomy) occurred over time and was associated with the post-
operative outcome. ALPPS is a novel two-stage hepatectomy enabling resection of extensive hepatic 
tumors. ALPPS has been criticized for its high mortality, which is reported beyond excepted standards 
in liver surgery. Therefore, adjustments in patient selection and technique have been performed but 
have not yet been studied over time in relation to outcome.
Methods: High-volume ALPPS centers of the International ALPPS Registry having performed ≥10 cases 
over a period of ≥3 years were assessed for 90-day mortality and major interstage complications 
(≥3b) during the longitudinal study period from 2009 to 2015. The predicted pre-stage 1 and 2 mortal-
ity risks were calculated for each patient. High-risk cases were defined as having predicted mortali-
ties above the 75th percentile of the annual cohort. Questionnaires were sent to all centers exploring 
center-specific risk adjustment strategies (Tab. 1).
Results: Among 430 patients from 16 centers, a shift in indication towards colorectal liver metastases 
from 56% to 78% and a reverse trend in biliary tumors from 26% to 7% was observed. Major interstage 
complications (OR=0.71, 95%CI 0.53-0.96, p=0.023) and mortality (OR=0.65, 95%CI 0.48-0.86, 
p=0.003) significantly decreased over time (Fig. 1). Mortality dropped from 18% in 2011 and earlier 
to 2% in 2015. There was a significant reduction of high-risk cases demonstrated by lower predicted 
mortality risks especially for the predicted pre-stage 2 mortality risk model (p< 0.001; Fig. 1). The sur-
vey indicates risk adjustment of patient selection in all centers and ALPPS technique in the majority 
(80%) of centers (Tab. 1).
Conclusion: Risk adjustment of patient selection and technique in ALPPS resulted in a continuous 
drop of early mortality and major postoperative morbidity, which has meanwhile reached standard 
outcome measures accepted for major liver surgery.
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What counts more for hepatic artery occlusion in liver transplantation: Type of arterial reconstruction 
or severity of recipient disease?
C. Oberkofler, T. Reese, D. A. Raptis, C. Kümmerli, O. de Rougement, M. L. de Oliveira, A. Schlegel, P. 
Dutkowski, P.-A. Clavien, H. Petrowsky (Zürich)

Objective: Although the type of hepatic artery revascularisation in liver transplantation is known to 
impact on patency rates, independent preoperative risk factors are poorly defined.
Methods: All consecutive adult patients undergoing cadaveric liver transplantation (n=363) from July 
2007 to June 2016 in a single institution were analysed. Primary outcome was early (<30 days) and 
late (>1 year) primary hepatic artery patency rate. A multivariate model was used to identify independ-
ent risk factors for occlusion, the need for arterial conduit and their impact on graft survival.
Results: Arterial anastomosis without additional reconstruction (AA) was performed in 77% (n=279), 
back-table arterial reconstruction (AR) in 15% (n=53), and aorto-hepatic conduit (AHC) in 8% (n=29). 
AHC had the highest mean intraoperative flow rate (275 ml/min; p=0.024) compared to AA (250 ml/
min) and AR (200 ml/min). 43 recipients (12%) had an occlusive event with successful revasculariza-
tion in 32 recipients (74%). One-year primary patency rates of AA, AR, and AHC were 97%, 89%, and 
74% (Fig.1). AR and AHC were independent risk factors in a multivariable analysis for early and late 
arterial occlusion. Dyslipidemia additionally contributed to early occlusion (Tab. 1). Furthermore, the 
aortic calcification had an impact on early occlusion in the univariable analysis. One- and five-year 
graft survival were 83% and 70% for AA, 75% and 69% for AR, and 59% and 50% for AHC (p=0.004).
Conclusion: Arterial patency is primarily determined by the type of vascular reconstruction rather than 
patient or disease characteristics. The preoperative lipid status is an independent risk factor for early 
occlusion, while late occlusion is only based on the performed vascular reconstruction, which is also 
associated with reduced graft and patient survival.

Fig. 1 

 

 

 

Tab. 1 

Short term occlusion OR 95% CI p 
Dyslipidaemia 2.742 0.959-7.874 0.060 
Reconstruction 3.676 1.258-10.753 0.017 
Conduit 6.211 2.025-18.868 0.001 
Long term occlusion HR 95% CI p 
Conduit 5.580 2.650-11.751 <0.001 
Reconstruction 2.226 1.030-4.812 0.042 
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38.9
Combined Nestin and CD34 expression by intratumoral stromal cells independently predict improved 
overall survival in colorectal cancer
S. Rast1, B. Weixler1, E. C. Tampaki2, T. Delko1, N. Tosti1, G. Iezzi1, G. C. Spagnoli1, C. Kettelhack1,  
L. Terracciano1, L. Tornillo1, R. A. Droeser1, S. Däster1, D. Oertli1, A. Tampakis1 (1Basel, 2Athens/GR)

Objective: Nestin represents one of the class VI intermediate filament proteins and is well known as a 
neural stem cell marker. Interestingly, it has been suggested to stain proliferating endothelial cells in hu-
man solid cancers and to be associated with severe prognosis. CD34 is a protein which is expressed 
in hemopoietic and mesenchymal stem cells and in endothelial cells. Moreover, it has been identified 
as an important adhesion molecule mediating T cell homing into the lymph nodes. Both markers play 
an important role in neoangiogenesis. The aim of this study was to investigate the expression of both 
molecules in colorectal cancer tissues and to determine their prognostic impact.

Methods: A tissue microarray (TMA) of 599 patient specimens with primary colorectal cancer was 
analyzed by immunohistochemistry (IHC), investigating Nestin and CD34 expression in intratumoral 
stromal cells. Results were correlated with clinicopathological data and an overall survival analysis 
was performed.
Results: Nestin and CD34 were expressed in cells of the tumor stroma. High expression of Nestin and 
CD34 showed a favorable 5-year overall survival rate (65%; 95%CI=55-73%) compared to tumors 
with low Nestin and CD34 expression (45%; 95%CI=37-53%; p=0.020). Patient specimens exhibiting 
no Nestin or CD34 demonstrated significantly more vascular invasion compared to double positive 
biopsies (42% vs 18%; p<0.001). Furthermore, there was a significant correlation between Nestin 
expression and several immunological markers such as CD8 (r=0.199; p<0.001), pCXCR4 (r=0.197; 
p=0.009), IL-22 (r=0.160; p=0.007), OX40 (r=0.122; p=0.042) and MPO (r=0.104; p=0.008). Finally, 
the favorable prognostic impact of Nestin and CD34 was independent of age, gender, T stage, N stage, 
tumor grade, vascular invasion, type of invasive margins and microsatellite instability in a multivariate 
Cox regression survival analysis (HR: 0.67; 95%CI=0.46-0.96; p=0.031).
Conclusion: Our results show for the first time that combined Nestin and CD34 expression in intra-
tumoral stromal cells is an independent prognostic factor for improved survival in colorectal cancer.

ARS Session II 41
41.1
Toll-like receptor 4 contributes to the development and participates in the maintenance of autoim-
mune diabetes
M. Alibashe Ahmed, C. Barbieux, E. Brioudes, V. Lavallard, G. Parnaud, F. Lebreton, E. Berishvili-Berney, 
D. Bosco, T. Berney (Geneva)

Objective: Toll-like receptor 4 (TLR4) is a transmembrane receptor of the innate immune system that 
recognize LPS of Gram-negative bacteria. Its stimulation induces pro-inflammatory responses and 
modulates adaptive immunity. Our aim is to determine the role of TLR4 in the activation and prolifera-
tion of T cells in the onset of autoimmune diabetes, using the non-obese diabetic (NOD) mouse model.
Methods: Spontaneously diabetic NOD mice, were treated with CLI-095, a cyclohexene derivative that 
inhibits TLR4 signaling, before onset of autoimmune diabetes. Onset of diabetes was detected by gly-
caemia and insulitis analysed by histology. In vitro, activation and proliferation of NOD T cells stimu-
lated with LPS were assessed by FACS and ELISPOT. IL-2 and IFNć secretions were measured by ELISA.
Results: TLR4 blockade markedly decreases infiltrative insulitis, delays the median age of diabetes 
onset (21.5-week vs 17-week), and decreases in vitro NOD T cell activation, cell divisions and antigen-
specific proliferation (p=0.0046). Moreover, TLR4 stimulation increase diabetogenic T cells prolifera-
tion (p<0.001), IL-2 secretion (p=0.0302), IFNć-secreting cells (p=0.015) and the secretion of IFNć 
(p<0.05).
Conclusion: TLR4 blockade inhibits T lymphocytes activation and proliferation, leading to a decreased 
insulitic infiltrate and a delayed diabetes development. Furthermore, we demonstrated that autoreac-
tive T-cells are able to directly respond to TLR4 stimulation which may contribute to the destructive 
mechanisms leading to the loss of the insulin-producing ć-cells. In summary, we have gathered suf-
ficient evidences suggesting that TLR4 contributes to the development and the maintenance of autoim-
mune diabetes.

41.2
Pregnancy at early age is associated with a reduction of progesterone-responsive cells and epithelial 
Wnt signaling in human breast tissue
R. Mechera1, S. Muenst1, S. Däster1, S. Piscuoglio1, C. K. Ng1, F. Meier-Abt2, W. P. Weber1, S. D. Soysal1 
(1Basel, 2Zurich)

Objective: Pregnancy at early age is the most significant modifiable factor which consistently de-
creases lifetime breast cancer risk. However, the underlying mechanisms haven’t been conclusively 
identified. Studies in mice suggest a reduction in progesterone-receptor (PR) sensitive epithelial cells 
as well as a downregulation of the Wnt signaling pathway as being one of the main mechanisms for 
the protective effect of early pregnancy. The aim of our study was to validate these findings in humans.
Methods: We collected benign breast tissue of 123 women who had been stratified according to age at 
first pregnancy and the occurrence of subsequent breast cancer, and performed immunohistochemis-
try for PR, Wnt4 and the Wnt-target Versican.
Results: The number of PR positive epithelial cells was significantly lower in the group of women with 
early pregnancy and no subsequent breast cancer compared to the group of nulliparous women with 
subsequent invasive breast cancer (p=0.017). In women with early pregnancy, expression of Versican 
and Wnt4 was significantly lower compared to nulliparous women (p=0.0064 and p=0.0156 respec-
tively), and Versican expression was also significant lower compared to women with late pregnancy 
(p<0.0001).
Conclusion: Our results confirm prior observations in mice and suggest a role of downregulation of epi-
thelial Wnt signaling in the protective effect of early pregnancy in humans. This results in a decreased 
proliferation of stem/progenitor cells; therefore, the Wnt signaling pathway may represent a potential 
target for breast cancer prevention in humans.
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41.3
Human amniotic epithelial cells protect islets from pro-inflammatory cytokines
F. Lebreton1, E. Berishvili1, 2, M. Alibashe Ahmed1, G. Parnaud1, V. Lavallard1, D. Bosco1, T. Berney1  
(1Geneva, 2Tbilisi/GE)

Objective: Pancreatic islet intraportal transplantation has substantial therapeutic potential. However, 
multiple barriers restrict engraftment of transplanted islets. Inflammation is a primary contributor to 
graft loss, and inhibiting pro-inflammatory cytokine activity can reverse inflammation mediated dys-
function of islet grafts. As human amniotic epithelial cells (hAECs) possess immunomodulatory and 
regenerative properties, secrete anti-inflammatory proteins and suppress the activity of various im-
mune cells, we hypothesized that hAECs could protect human islets from pro-inflammatory cytokines.
Methods: Rat islets were co-cultured with human HAECs for 24 hours followed by 48-hour exposure to 
interferon-ć, tumor necrosis factor-ć and interleukin 1b. Controls included islets cultured alone (with or 
without cytokines) and islets cultured with HAECs without inflammatory cytokines. For all conditions, 
glucose stimulated insulin secretion (GSIS), total islet cellular insulin content, islet beta cell apoptosis, 
and potential cytoprotective factors secreted in the culture media were determined.
Results: Cytokine exposure significantly impaired islet response on glucose stimulation. In contrast, 
islets cultured with HAECs showed similar glucose-stimulated insulin secretion to the intact islets. Islet 
cell apoptosis was detected in the presence of cytokines; however, in islets cultured with hAECs signifi-
cantly less apoptotic b cell were found after cytokine treatment.
Conclusion: This study, therefore, demonstrates that AECs may be beneficial for islet engraftment by 
promoting cell survival and reduced inflammation.

41.4
Direct and indirect hepatoprotective mechanism of CBLB502 a TLR5 agonist
N. Melin1, R. Fahrner2, A. Keogh1, Y. Zimmer1, M. Medova1, D. Candinas1, G. Beldi1, D. Stroka1 (1Bern, 
2Jena/DE)

Objective: CBLB502 is a peptide synthesized from bacterial flagellin and is an agonist of toll-like recep-
tor 5 (TLR5). Stimulation of TLR5 with CBLB502 was shown to have a protective property in mouse and 
primate tissues. Here we investigated its hepatoprotective effect in a murine liver ischemia reperfusion 
(I/R) model and describe direct and indirect mechanisms of its action.
Methods: Expression of TLR5 was determined in isolated liver cell populations and whole liver by RT-
qPCR and immunohistochemistry. Cytokine response was assessed by cytokine bead array and RT-
qPCR and FACS was used to identify the source of IL-22. Activation of NF-ćB and Stat3 signaling was 
evaluated by western blot. A mouse model of partial liver I/R was used to assess the hepatoprotective 
effect of CBLB502 against acute liver injury in WT and Il-22-/-. Injury was assessed by serum ALT/AST 
levels, leukocyte infiltrate and myeloperoxidase activity.
Results: Our data show that in mice treated with 0.2 mgkg-1 CBLB502 i.p., there is a beneficial influ-
ence on clinical symptoms of hepatic ischemia reperfusion injury by reduced serum transaminases 
(p<0.05) and reduced myeloperoxidase activity reflecting reduced neutrophil infiltration (p<0.0005). 
TRL5 expression was found on the various cell types of the liver and was shown to activate NF-ćB sign-
aling and induce cytoprotective genes in hepatocytes. In parallel, TLR5 activation induces a cytokine re-
sponse, increasing plasma levels of IL-1a, IL-5, IL-6, IL-17a, IL-18, IL-22, CCL2, CXCL1, CXCL2 and most 
strikingly, IL-22 levels were increased up to 2 μg/ml. In response to CBLB, cells of the gastrointestinal 
were found to be the main producers of IL-22, which in turn activates Stat3 signaling in hepatocytes.
Conclusion: Here we demonstrate the protective effect of CBLB against ischemia reperfusion injury 
by a direct, NF-kB signaling via TLR5 activation on hepatocytes and indirect, IL-22 mediated STAT3 
signaling, mechanisms. I/R injury associated with hepatic resections and liver transplantation remains 
a serious complication in clinical practice. Hepatic damage could potentially be diminished by prior 
activation of an innate immune response targeting TLR5.

41.5
Exercise improves outcomes of surgery on fatty liver and can be substituted through AMPK activation 
– an experimental study
M. Linecker1, P. Limani1, L. Frick1, M. Schneider1, P. Kambakamba1, P. Kron1, C. Tschuor1, N. Calo2,  
M. Foti2, J.-F. Dufour3, R. Graf1, B. Humar1, P.-A. Clavien1 (1Zurich, 2Geneva, 3Bern)

Objective: Steatosis is a serious risk factor for hepatobiliary surgery and liver transplantation, mostly 
because of its impact on ischemic tolerance (IT) and regenerative capacity (RC) of the liver. Exercise 
is most effective in counteracting steatosis, but how it affects IT and RC is unclear. Compound mimet-
ics of physical activity are of major interest for patients who are unwilling or unable to comply with 
exercise.
Methods: A standardized mouse model of diet-induced steatosis was used. Obese mice were sub-
jected for four weeks to regular exercise or treatment with AICAR, an activator of the key energy sen-
sor induced through exercise, AMPK (adenosine monophosphate kinase). Mice were then exposed to 
hepatic ischemia or to hepatectomies.
Results: Exercise activated AMPK, normalized metabolic parameters, and improved IT and RC of fatty 
liver. Similar, albeit smaller, improvements were noted for lean liver, indicating steatosis-independent 
effects of exercising. AICAR treatment had an impact on fatty liver akin to exercise. The power of AMPK 
activation in improving surgical outcomes was demonstrated in an established model of the small-for-
size-syndrome, with exercising raising survival from 20 to 80%.
Conclusion: Any applicable intervention that can safely reduce hepatic fat accumulation while improv-
ing IT and RC is most welcome in hepatobiliary surgery. Exercising is powerful in improving surgical 
outcomes, but remains limited through the high attrition rates. Our findings suggest that pharmacologi-
cal AMPK activation is a promising strategy to sustain the surgical benefits of exercise in the absence 
of compliance issues.

41.6
Identification of the specific roles of mTORC1 and mTORC2 in angiogenesis
A. Planche, S. Faes, T. Santoro, E. Uldry, N. Demartines, O. Dormond (Lausanne)

Objective: Blocking the formation of new blood vessels in tumors has been a successful approach in 
cancer therapy. In this context, mTOR inhibitors such as rapalogs reduce tumor growth by targeting 
the tumor vasculature. However, the mechanisms by which mTOR and its two complexes mTORC1 
and mTORC2 regulate angiogenesis have only partially been described and are the focus of this study.
Methods: We used transgenic mice where, in endothelial cells (EC) and under the control of tamoxifen, 
we selectively ablated Raptor or Rictor, components of mTORC1 and mTORC2 respectively, resulting in 
endothelial complex inhibition. In addition, ablation of TSC1 leading to mTORC1 hyperactivation was 
investigated. The phenotype resulting from EC specific Raptor, Rictor or TSC1 deletion was analyzed in 
postnatal retina vasculature and in subcutaneous tumor allografts.
Results: Absence or hyperactivation of mTORC1, but not mTORC2, delayed angiogenesis in the early 
postnatal mouse retina. This phenotype correlated with a decreased proliferation at the vascular front 
and was independent of Notch signaling. Furthermore, EC specific disruption of mTORC1 was ob-
served to reduce tumor development and growth. In contrast, no specific changes in tumor growth 
were found following TSC1 deletion.
Conclusion: Our results highlight non-redundant functions of mTOR complexes in EC during angiogen-
esis, suggesting the importance of targeting both complexes to improve efficacy of anti-angiogenic 
therapies, while preventing related resistance mechanisms.

41.7
Kupffer cells as antigen-presenting cells in mouse livers with hepatocellular carcinoma
S. Lacotte, F. Slits, L. A. Orci, G. Oldani, V. Delaune, P. Morel, C. Toso (Geneva)

Objective: Kupffer cells represent the first line of defense against tumor cells in the liver. The present 
study investigates their impact against hepatocellular carcinoma (HCC) cell implantation, and their 
phenotype and action in tumor-bearing mice.
Methods: Tumor burden was compared in Kupffer cells-depleted (clodronate-liposomes injection) ver-
sus control mice. RIL-175 HCC cells were injected into the median liver lobe of C57BL/6 mice. Three 
weeks later, the median lobe hosting the tumor nodule was removed and Kupffer cells were sorted 
from the remaining liver. Mouse livers without HCC served as control.
Results: Kupffer cell-depleted mice demonstrated a higher tumor burden than controls (p=0.0018). 
Kupffer cells expressed less co-stimulatory CD86 and MHCII, and more co-inhibitory CD274 molecules 
in HCC-bearing than in control livers. Corresponding to this phenotype, Kupffer cells from HCC-bearing 
mice were less efficient in their function as antigen-presenting cells. Myeloid-derived suppressor cells 
(MDSC) were highly present in the liver of HCC-bearing mice. Isolated Kupffer cells in co-culture with 
isolated MDSC of all subsets showed an increased expression of CD86, CD274 and MHCII. When 
Kupffer cells were used as antigen-presenting cells after MDSC pre-incubation, a decreased CD4 T 
cells proliferation and IFNg secretion was observed. This was associated with an increased prosta-
glandin E2 production.
Conclusion: Kupffer cells can prevent HCC growth. Their phenotype and function are altered in HCC-
bearing mice. These alterations could be at least in part mediated by MDSCs, which could be used to 
indirectly act on Kupffer cells.

41.8
Verteporfin potentiates the anti-tumor effect of Sorafenib by inhibiting hepatocellular carcinoma pro-
gression through interfering with the autophagic flux
J. Gavini, D. Candinas, D. Stroka, V. Banz (Bern)

Objective: Hepatocellular carcinoma (HCC) is one of the most common malignant cancers worldwide 
and unfortunately, diagnosis often occurs at an advanced stage. Sorafenib (SF) is the only FDA ap-
proved systemic treatment for advanced HCC with limited success and substantial side effects. It has 
been shown that HCC exhibits an increased autophagic flux, often correlated to a high resistance to 
hypoxia, starving conditions and multi-drug resistance development. Here we study the effect of the 
photosensitizer Verteporfin (VP) on HCC growth in a preclinical model without prior light activation, 
focusing particularly on its mechanism of action either alone or in combination with SF.
Results: Our data suggest that VP markedly reduces tumor growth in a subcutaneous HCC xenograft 
mouse model, potentiating the effectiveness of SF, by decreasing tumor cell proliferation (Ki67) and 
impairing tumor angiogenesis (CD31). We found that Verteporfin inhibits Huh7 and HepG2 cell pro-
liferation, interfering with cell-cycle progression by enhancing apoptosis (flow cytometry) and down-
regulating the expression of pro-proliferative and differentiation genes (q-PCR). Combining VP with SF 
led not only to a synergistic (Huh7) and additive (HepG2) reduction of HCC cell line proliferation, but 
also to an increased inhibition of angiogenesis (tube formation assay). Furthermore, VP co-localizes 
within lysosomes, increasing their number and altering their shape and size (enlargement). Immu-
noblot analysis showed that VP interferes with the early-stage of the autophagic flux, impairing SF-
induced autophagy, which can be activated as a cellular adaptive response mechanism. VP was able 
to decrease the formation of newly forming autophagosomes (LC3-I), inducing an accumulation of 
high-molecular weight complexes of proteins (HMW-p62), which finally leads to a proteotoxic effect.
Conclusion: Taken together, these findings suggest that VP, without prior light activation, acts as an 
early-stage autophagy inhibitor, significantly potentiating the anti-tumor effect of SF in a HCC preclini-
cal model. Treatment of HCC with VP (+/- SF) may be a novel therapeutic strategy for patients with 
advanced, otherwise inoperable HCC.
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41.9
Treatment with Taurolidine is associated with liver injury in a dose-dependent manner
R. Fahrner, A. Möller, A. T. Press, A. Kortgen, M. Kiehntopf, F. Rauchfuss, U. Settmacher, A. S. Mosig 
(Jena/DE)

Objective: Taurolidine has been used for peritonitis, oncological and catheter-lock therapy. Except of 
morphological and functional changes of the liver after long-term use, Taurolidine has been propa-
gated to have no severe side-effects. The aim of this study was to investigate the effect of short-term 
use of Taurolidine on the liver.
Methods: In HepaRG cell cultures and a human liver organoid model dose-dependent effects of Tauro-
lidine treatment on hepatocyte adherence and cell viability were investigated. Liver enzymes and Inter-
leukin- (IL-) 6 were measured in supernatants. Male rats were treated with low- or high-dose Taurolidine 
and compared to controls with saline solution treatment regarding serum parameters and histology.
Results: In HepaRG cell cultures, adherence was significantly decreased, cell death and cleaved cas-
pase-3 was significantly increased after administration of Taurolidine in a dose-dependent manner. 
High-dose application of Taurolidine led to increased liver enzymes and IL-6 secretion in hepatic or-
ganoid. After 24 hours, a significant increase of serum GLDH and ASAT were observed in response to 
high-dose Taurolidine treatment in rats.
Conclusion: Taurolidine causes liver injury after short-term use in a dose-dependent manner in in vitro 
and in vivo models. Thus, liver function should be monitored carefully during the use of Taurolidine. 

Coloproctology II 45
45.1
Outpatient proctology surgery: how do patients recover?
R. Djafarrian, M. Hübner, A. Vuagniaux, C. Duvoisin, N. Demartines, D. Hahnloser (Lausanne)

Objective: Most elective proctology surgery is performed in an outpatient setting. However, little is 
known about return to usual physical activity (UPA), quality of life (QoL), return to work and which 
factors influence these aspects.
Methods: In a prospective study, physical and work activity were evaluated using the validated Inter-
national Physical Activity Questionnaire (IPAQ), 7 days before surgery and 7, 15, and 30 days after 
surgery. In addition, patients were assessed concerning QoL, pain, and daily activities at day 1 to 10 
after surgery. They were stratified by their pre-operative physical activity score (POPAS; low, minimal 
and high). Endoanal procedures (EP: hemorrhoid surgery, fistulectomy, fissurectomy) were compared 
to perianal procedures (PP: pilonidal sinus, skin tag and condyloma excision).
Results: 100 patients (63 men, median 41 (range 16-85) years) answered all questionnaires. Overall 
return to UPA was 69% at day 30. Patients evaluated their general QoL at 7.8/10 with pain at 2.3/10 at 
day 10. Overall return to work at day 30 was 71%. At day 30, return to UPA correlated well for patients 
with a low and intermediate POPAS (83% and 86%), but patients with a high POPAS only resumed 
their UPA in 44% (p=0.005). POPAS significantly influenced return to work (88%, 70% and 44%, re-
spectively, p=0.027). General QoL at day 10 was 7.2/10 for the EP group (n=56, median 48 years) 
vs. 8.5/10 for the PP group (n=44, median 33 years; p=0.007). Pain at day 10 was higher for the EP 
group (2.91/10 vs. 1.45/10, p=0.002). Patients with higher QoL and lower pain did not return earlier 
to their UPA nor to work. Patients who sat < 25 or >50 hours /week before the operation returned to 
work earlier than patients who sat between 25-50 hours/week (90% and 84.6% vs. 56.7% at day 30, 
p=0.019). There was no difference between independent workers and salaried patients for return to 
work (75% vs. 54.1%, p=0.232). Matrimonial status and number of children at home had no influence 
on return to UPA.
Conclusion: Return to UPA and return to work after outpatient proctology surgery take more than 30 
days and is mainly influenced by POPAS. However, patients have a good subjective Qol at day 10 after 
surgery.

45.2
Chronic anal fissure: Concomitant Botox®-Injection improves the healing rate after fissurectomy
O. Oegredici1, C. Maurus2, S. Bischofberger2, S. Bock2, L. Traine2, W. Brunner1, B. Schmied2, L. Marti2 
(1Rorschach, 2St. Gallen )

Objective: In the French and German speaking countries lateral internal sphincterotomy for anal fis-
sure is performed rarely, because of the risk of consecutive incontinence. The procedure of choice is 
fissurectomy with the advantage of a lower risk for incontinence at the price of a lower healing rate. 
Approximately 80% of fissures heal after simple fissurectomy. The aim of this study was to analyse 
whether a concomitant Botox®-Injection during fissurectomy improves the healing rate.
Methods: All patients operated on for primary non-recurrent chronic anal fissure between November 
2014 and November 2016 were enrolled in this retrospective analysis. Chronic anal fissure was treated 
at our centre according to a treatment algorithm. First, conservative therapy with Nifedipine ointment 
(Ca-channel blocker) was performed for at least 6 weeks. If this was unsuccessful, fissurectomy and 
intersphincter Botox®-Injection (w=20IE,m=30IE) was performed in spinal or general anaesthesia. If 
the wound did not heal within 4 months or the fissure recurred, another fissurectomy with additional 
endoanal mucosaflap and repeated Botox®-Injection (w=30IE,m=40IE) was executed. Postopera-
tively, all patients were followed up in the outpatient clinic every 6 weeks until complete healing was 
documented.
Results: A total of 96 patients were operated on for chronic anal fissure during the study period. In 
91 patients (w=49,m=47) with an average age of 42 years [range 17-91] fissurectomy with Botox®-

Injection was performed. Five patients needed a different or an additional procedure because of ad-
ditional diagnoses or atypical findings. They were therefore excluded from the further analysis. During 
follow-up of a median 12 months [range 1-24] the fissure of three (3.2%) patients did not heal, or 
recurred in further two (2.2%). They underwent repeated fissurectomy with mucosaflap. This resulted 
in a healing rate of 94.6% after the initial fissurectomy, and of 100% after both operations. Postopera-
tively, no complications were observed and no deterioration of continence occurred.
Conclusion: By adding an adjunct chemical sphincterotomy with Botox® to fissurectomy a significantly 
higher healing rate is reached compared to the described 80% in the literature.

45.3
Short- and long-term outcome of laserhaemorrhoidoplasty for advanced heamorrhoidal disease
S. Faes, M. Pratsinis, S. Hasler-Gehrer, A. Keerl, A. Nocito (Baden)

Objective: Laserhaemorrhoidoplasty (LHP) is a new surgical technique based on diode laser photoco-
agulation leading to fibrosis, tissue remodelling and consecutive reduction of haemorrhoidal volume 
over the following weeks. The aim of this study was to assess the short- and long-term outcome of 
LHP with respect to feasibility, safety, effectiveness, postoperative pain, complications and recurrence.
Methods: Between October 2010 and May 2012 50 consecutive patients were treated with LHP for 
2nd or 3rd grade haemorrhoids. The postoperative course was assessed on day 1, 30, 60 and in 
September 2016. Reduction of haemorrhoidal volume (proctoscopy), pain (VAS-score), reduction of 
symptoms (questionnaire), complications and recurrence were assessed.
Results: The study included 23 women and 27 men with a median age of 46 years (range 24-73). 
Short-term follow-up was achieved for 50 and long-term follow-up for 44 patients, (5 patients were 
lost to follow-up and 1 patient had died (unrelated cause)). At short-term follow-up, haemorrhoidal 
volume reduction to grade 1 was documented in 49 patients. Persistent grade 3 haemorrhoids in 1 
patient were treated by re-LHP. Complete or good resolution of symptoms was reported by 36/50 and 
10/50 patients respectively at 60 days. Postoperative complications occurred in 9/50 patients with 3 
Clavien-Dindo grade IIIb complications (2 subcutaneous fistulae treated by fistulotomy, 1 incontinence 
treated by sacral nerve modulation) and 6 grade I complications (2 perianal vein thrombosis, 2 peri-
anal eczema, 1 local bleeding, 1 anal fissure). Postoperative pain at day 1 was low in 37 patients (VAS 
0-1), 3 patients complained of pain at day 30 and all patients were painfree at 60 days. After a mean 
follow-up of 5.4 years (SD 5.4 months) recurrence rate was 34% (15/44 patients). Median time to 
recurrence was 21 months (range 0.5-6 years). Patients with recurrence were treated conservatively 
(7 pts), by rubber band ligation (3 pts) or by Longo haemorrhoidectomy (3 pts), 2 patients are planned 
for surgery in 2017.
Conclusion: Although laserhaemorrhoidoplasty achieves a high short-term success rate with respect 
to volume reduction and symptom relief, it is associated with a high rate of postoperative complica-
tions and long-term recurrence. Therefore, laserhaemorrhoidoplasty should be used with caution.

45.4
10 years of endorectal mucosal advancement flap for complex peri-anal fistula
M. Podetta, C.-R. Scarpa, G. Zufferey, K. Skala, N.-B. Buchs, F. Ris, B. Roche (Geneva)

Objective: The surgical management of complex fistula-in-ano is always a challenge between surgi-
cal complications and reasonable healing rates. To this purpose many different surgical interventions 
have been proposed as an alternative to Endorectal Mucosal Advancement Flap (EMAF), a classical 
procedure with satisfactory results but often considered technically demanding and not complication-
free.
Methods: We performed a retrospective single-center study of a consecutive series of EMAF (from 
2005 to 2015) for complex anal fistula. Surgical technique (Fig.1): The fistula tract is cannulated and 
a draining seton is invariably placed at least 8 weeks before surgery. The external fistula opening is 
excised and the fistula tract carefully dissected through the internal sphincter muscle. The internal ori-
fice is removed with all the crypte-bearing tissue and the fistula tract isolated from the muscular layer 
of the rectal wall. The internal tract end is turned inside-out to complete the removal. The sphincter is 
sealed with an absorbable suture. Finally a mucosal and submucosal flap is raised from the dentate 
line, mobilized, and advanced to be sutured beyond the dentate line.
Results: We identified 127 patients, 80 (64%) men and 47 (36%) women, with a median age of 47 
years (range 24-93), that we followed for a mean follow-up of 7 years (range 132-22 months). Primary 
healing occurred in 93 patients (73%) within 3 months from the intervention, in 7 patients (5.5%), 
only a minor surgical procedure (fistulotomy or abces drainage) was required for complete recovery, 
leading to a primary healing rate of 78.8%. 21 patients did not heal or recurred during the 1st year 
post operative (16.5%) and 6 patients (4.7%) had a fistula disease min 1 year post 1st EMAF. They 
underwent further treatment (3 fistulectomy and 24 re-EMAF) with a healing rate of 77.7%. 4 patients 
needed more than 2 EMAF. Only in 1 case we documented a mild postoperative aggravation of gas 
incontinence (Miller 2). 
Conclusion: In agreement with the literature our series shows a success rate between 70% and 80%. 
The procedure is highly repeatable with approximately the same favorable outcome rates notwith-
standing the number of previous EMAF treatments. Our cohort suggests that this procedure, performed 
by experienced surgeons, allows a negligible rate of sphincter incontinence with a minor complication 
rate lower than 5%.

45.5
Minimally invasive techniques for the treatment of anal fistulas - are they really effective? Analysis of 
results after Video Assisted Anal Fistula Treatment (VAAFT)
L. Regusci, A. Braga, G. Poli, G. Peloni, F. Salmoiraghi, F. Fasolini (Mendrisio)

Objective: The sphincter saving video assisted anal fistula treatment (VAAFT) technique is becoming 
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more and more common as a minimally invasive treatment option in patients with perianal fistulas due 
to its feasibility and a low risk of complications. We started to treat perianal fistulas using VAAFT in April 
2012. We present our results compared with the international literature, particularly the effectiveness 
of the technique taking into account the rate of complications.
Methods: A retrospective analysis of a consecutive series of patients with perianal fistula who under-
went VAAFT procedure, performed from April 2012 to September 2016, was done. Video equipment in-
cluding a specific fistuloscope was used. Preoperative clinical assessment was performed in all cases. 
Exclusion criteria were the suspicion of malignancy, or history of pelvic radiotherapy. We collected data 
on the type of fistula, presence of chronic abscess, surgical procedures and recurrence of the disease.
Results: During the study period a total of 114 patients with anal fistula, underwent the VAAFT proce-
dure. The majority of fistulas were complex (79/114). Intersphincteric and transphincteric fistulas were 
the most frequent. Median follow-up was 17 (12-46) months. Mean operative time was 42 (31-64) 
minutes. The internal orifice was closed in 5 cases with a stapler, in 84 cases with a mucosal flap and 
in 25 cases the muscular layer was closed with stiches. 78% of patients (n=89) achieved healing after 
the VAAFT procedure. Twenty-two pour cent of patients (n=25) had a recurrence and were treated by 
re-VAAFT procedure resulting in a secondary healing rate of 100%. There were no intraoperative or 
postoperative complications. From uni- and multivariable analyses of variables potentially involved in 
the risk of failure of VAAFT, the age ≥ 50 years was the only factor associated with a risk of recurrence.
Conclusion: The VAAFT procedure for the treatment of anal fistulas is confirmed to be an effective, well 
tolerated and feasible technique with an acceptable recurrence rate during the intermediate and long-
term follow-up. Our results confirm a successful treatment with a significally follow-up aligned with the 
international literature. In case of recurrence, a re-VAAFT can safely be used to achieve healing with 
excellent results. This minimally invasive technique is a good alternative to the classic techniques of 
fistulectomy, especiallyregarding the absence of complications (sphincter sparing).

45.6
Repair of recurrent colonic prolapse by transanal resection and posterior biological mesh fixation af-
ter TaTME for rectal cancer: A novel technique
K. Vakalopoulos, N. Buchs, R. Scarpa, E. Liot, B. Roche, F. Ris (Genève)

Objective: Following sphincter preserving strategies for rectal cancer, especially with the emergence 
of TaTME, we observe new complications. We describe a side to end colo-anal anastomotic prolapse. 
The management of such prolapses remains a challenge, especially in a postoperative setting. Various 
surgical techniques exist to treat rectal prolapse, of which laparoscopic recto-sacral fixation and the 
transanal ‘Altemeier’ techniques have been described in this difficult clinical setting. 
Methods: In this video, we present a 75 year old male with a recurring colonic prolapse after transanal 
total mesorectal excision (TaTME). The patient was initially diagnosed with an adenocarcinoma of the 
lower rectum and a non resectable colonic polyp at the iliocecal valve, for which he underwent a low 
anterior resection by a combined abdominal and transanal (TaTME) approach with a terminolateral 
colo-anal anastomosis, and a laparoscopic right hemicolectomy in November 2015. He then under-
went radiochemotherapy. In July 2016, shortly before ileostomy reversal, he presented an anastomotic 
prolapse for which a transanal colonic antero-posterior muscular fixation and re-anastomosis was 
performed. Within 3 months the patient developed a recurrence, treated in December 2016. A transa-
nal approach was chosen during which the side-to-end anastomotic prolapse was resected, spar-
ing the anal sphincter. A novel handsutured end-to-end colo-anal anastomosis was created, and the 
posterior wall of the colon was reinforced by a biological mesh to induce posterior fixation. This novel 
technique is depicted in the current video. 
Conclusion: Recurrent colo-anal anastomotic prolapse after TaTME can be treated by transanal resec-
tion and posterior biological mesh reinforcement. 

45.7
Laparoscopic low anterior resection with synchronous transanal total mesorectal excision (TaTME)
R. M. Campaner, K. Galetti, R. Rosso, D. Christoforidis (Lugano)

Objective: Laparoscopic low anterior resection (LAR) with transanal total mesorectal excision (TaTME) 
is a new technique that is rapidly gaining interest due to its potential oncologic, functional and eco-
nomic advantages. The abdominal and the transanal parts of the operation can be performed by one 
surgical team sequentially, or by two teams contemporaneously.
Methods: Video presentation of the technique.
Results: Technical aspects of the surgery as well as spatial organization in the operating room (OR) are 
presented. Theoretical costs are compared between classical laparoscopic LAR and LAR with TaTME.
Conclusion: A two-team approach requires a good logistical organization but could help reduce OR-
time and costs.

45.8
Multidisciplinary Consensus on Safe Implementation of transanal Total Mesorectal Excision (taTME)
N. C. Buchs1, M. Penna2, R. Hompes2, M. Adamina3, on behalf of the St Gallen Colorectal Consensus 
Expert Group (1Genève, 2Oxford/UK, 3Winterthur)

Objective: The management of rectal cancer has evolved over the last decades with a number of surgi-
cal options, including the recent transanal Total Mesorectal Excision (taTME). This technique aims at 
addressing the technical limitations of standard approaches. However, guidance is required to ensure 
safe implementation of taTME and to avoid the pitfalls and major morbidity encountered by the early 
adopters and promoters of this promising technique. We present herein a broad international consen-
sus statement, which provides a basis for an optimal clinical practice.
Methods: Forty international experts were invited to participate based on clinical and academic 
achievements. Conflicts of interest were excluded. The consensus statements were developed using 

a Delphi methodology incorporating three successive rounds. The first two consecutive rounds were 
web-based, anonymous voting. The third round was a dedicated expert meeting during the European 
Colorectal Congress in St. Gallen on Nov 30th 2016 with face-to-face open discussion and finalization 
of a consensus document. Consensus was defined as agreement by 80% and more of the experts.
Results: A total of 37 colorectal surgeons from 20 countries and 5 continents (Europe, Asia, North 
and South America, Australia) contributed to the consensus. Participation in the first 2 web-based 
Delphi rounds was 100%, while 30 of 37 (81.1%) colorectal surgeons attended the third round live. 
The remaining seven experts who could not attend the third round live voted on the revised statements, 
achieving a 100% participation in the third round as well. One expert radiologist, pathologist, and medi-
cal oncologist provided recommendations to maximize relevance to current practice. Consensus was 
obtained (>80% agreement) on all the seven different chapters (patient’s selection and surgical indica-
tion, peri-operative management, patient’s positioning and operative room set up, surgical technique, 
devices and instruments, pelvic anatomy, learning taTME, and outcomes analysis).
Conclusion: This multidisciplinary consensus statement achieved more than 80% approval and can 
thus be graded as strong recommendation, yet acknowledging the current lack of high level evidence. 
It provides the best possible guidance to safe implementation of transanal Total Mesorectal Excision.

45.9
Functional outcome after rectal cancer resections from open to laparoscopy to transanal approach 
resections
S. Spampatti1, S. Bischofberger1, L. Marti1, W. Brunner1 (1St. Gallen)

Objective: Beside the intraoperative technical challenge and oncological parameters of resected speci-
men functional outcome is one of the most important parameters for quality of life in patients undergo-
ing rectal cancer resection. For many years surgeons have focused on technical improvement until in 
2012 the first publication on low anterior resection syndrome proposing the LARS¬Score underlined 
the patients’ needs for functional results.
Methods: We present our series of rectal cancer resections from 2013 to June 2016 adding a ques-
tionnaire survey on functional outcome after 3 months to 3 years. A total of 253 rectal cancer resec-
tions were performed, 232 questionaires were sent with 74% return rate and 59% participation in the 
questionnaire.
Results: Overall LARS¬Score in men resp. females: no LARS in 20% / 18%, minor in 32%/ 20% and 
major in 48% / 62%. TME and RT had the worstoutcome. A comparison between the years of opera-
tion showed major LARS in 2013 in 31% / 50% vs in 2015 in 65%/ 69%, thus LARS seems to decrease 
with time. IPSS overall showed no symptoms in 73% but severe ones in 2% in both men and females. 
APR goes along with higher rates of severe urinary dysfunction (17% in men). Sexual dysfunction was 
severe in 60% of men, only 13% showed no dysfunction (IIEF), and 76% resp. 24% in women (FSFI). 
APR always leads to sexual dysfunction.
Conclusion: Functional outcome after rectal cancer resection is important for patients quality of life. 
Our data are comparable to the literature and lower than surgeons in general are aware. More discus-
sion with patients before and after the operation should be focused as well as scoring the patients.

ARS Session III 50
50.1
Superior therapeutic efficacy of nanoparticle albumin bound paclitaxel over cremophor-bound pacli-
taxel in experimental esophageal adenocarcinoma
U. von Holzen1,2, M. S. Hassan2, N. Awasthi2, M. A. Schwarz2, R. E. Schwarz1,2 (1Goshen/USA, 2South 
Bend/USA)

Objective: Esophageal adenocarcinoma (EAC) has become the dominant type of esophageal cancer 
in United States. EAC is the fastest growing cancer in the western world and the overall 5-year survival 
rate of EAC is below 20 percent. Most patients with EAC present with locally advanced or widespread 
metastatic disease, where current treatment is largely ineffective. Therefore, new therapeutic ap-
proaches are urgently needed. Paclitaxel (PTX) has been used in combination with carboplatin (CP) as 
standard combination therapy for EAC. PTX required emulsification with solvents to allow intravenous 
administration which has resulted in hypersensitivity reactions and potentially dramatic side effects in 
patients. Nanoparticle albumin-bound (nab) PTX is an albumin-stabilized, cremophor-free and water 
soluble nanoparticle formulation of PTX and a novel microtubule-inhibitory cytotoxic agent.
Methods: We explored the antiproliferative and antitumor efficacy with survival advantage following 
CP, PTX and nab-PTX as monotherapy and in combinations in in-vitro, mice subcutaneous xenograft 
and mice peritoneal metastatic survival models of human EAC.
Results: Nab-PTX inhibited in-vitro cell proliferation with significantly lower IC50 than that of PTX and CP 
in OE19 and OE33 EAC cell lines. Nab-PTX treatment resulted in significantly higher antitumour efficacy 
and survival benefit compared with PTX or CP treatment. After two-week nab-PTX, PTX, CP, nab-PTX+CP 
or PTX+CP treatments, the average in-vivo local tumor growth inhibition rate was 73, 60, 35, 81 and 
68 percent respectively. Nab-PTX treatment increased expression of the mitotic-spindle associated 
phospho-stathmin, decreased expression of proliferative marker Ki-67 and enhanced apoptosis as 
confirmed by increased expression of cleaved-PARP and cleaved caspase-3. There was an increase in 
median animal survival after nab-PTX treatment (65 days) compared to controls (46 days, p=0.0023), 
PTX (57 days, p=0.0025) or to CP therapy (53 days, p=0.0034).
Conclusion: In conclusion, the present study demonstrates that nab-PTX had stronger antiprolifera-
tive and antitumor activity in experimental EAC than the current standard chemotherapeutic agents. 
This strong antitumor activity supports the rationale for clinical evaluation of nab-PTX as promising 
microtubule-inhibitory agent in EAC.
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50.2
Connexin 43 mediated ATP release as a new therapeutic target for sepsis?
M. Dosch, T. Salamanca, A. Keogh, D. Stroka, D. Candinas, G. Beldi (Bern)

Objective: During sepsis, high release of DAMPs including extracellular ATP is observed. Purinergic 
signaling modulates immune answers via specific receptors and ectonucleotidases present on vari-
ous immune cells. Many mechanisms of ATP release have been described so far, including Connexin 
43 (Cx43). Here, we examine the importance of Cx43 in mediating ATP release from macrophages 
and modulating innate immune response during sepsis.
Methods: Macrophages were isolated from peritoneum and liver from wild-type mice. Cells were treat-
ed with PAMPs for stimulation and Gap27, a Cx43 inhibitor. As sepsis in vivo model, we used caecal 
ligation and puncture (CLP). Cells expressing Cx43 were characterized using IHC and FACS. ATP was 
quantified using luciferin-luciferase assay. Cytokine levels were assessed using ELISA, gene expres-
sion using qPCR and protein expression using immunoblots.
Results: Macrophages were identified to release ATP in response to TLR 4 and 2 agonists. Gap27 treat-
ment reduced extracellular ATP levels. Ex vivo, we identified Cx43 expression in primary macrophages 
upon stimulation with LPS. In vivo, Cx43 was not constitutively expressed in the liver, but was induced 
following CLP. Cells expressing Cx43 in septic livers were identified as infiltrating macrophages and 
neutrophils. Interestingly, blocking of Cx43 during CLP using Gap27 prolonged survival up to 48 hours 
in comparison with 24 hours for controls. In addition, Gap27 treatment led to decreased systemic 
levels of inflammatory cytokines (TNFalpha, IL1beta and IL6) and chemokines (CCL2) and to lower 
bacterial load (CFU/ml) in the blood and peritoneal fluid.
Conclusion: In conclusion, we observed better survival to sepsis by blocking Cx43, which might be 
due to a less exacerbated immune response and a more controlled systemic inflammatory reaction.

50.3
Effects of remote ischemic preconditioning in a syngeneic marginal mass rat model of intraportal 
islet transplantation
V. Delaune, S. Lacotte, Q. Gex, F. Slits, G. Oldani, L. A. Orci, C. Toso (Geneva)

Objective: Isolated pancreatic islets suffer from hypoxia during culture, and an estimated 50-70% of 
intraportally infused islets are lost early after transplantation. This study analyzes the effects of remote 
ischemic preconditioning (RIPC) in a syngeneic marginal mass rat model of intraportal islet trans-
plantation.
Methods: Experiments were carried out on inbred Lewis rats. RIPC was performed by intermittent 
clamping of the femoral vessels. Syngeneic marginal mass intraportal islet transplantation was per-
formed in four groups: control, RIPC on donor only, RIPC on recipient only, and RIPC on donor and re-
cipient. Donor islets were counted at day 1 after isolation, and quantitative polymerase chain reaction 
(qPCR) was performed. Glycaemia and weight in recipients were measured thrice weekly. Intraperito-
neal glucose tolerance test (IPGTT) and recipient sacrifice were performed at day 31.
Results: RIPC on donors increased islet equivalent (IEQ) output significantly compared with control 
donors (p=0.04). Additionally, islets isolated from RIPC donors showed a trend of decreased hypoxia 
inducible factor (HIF) and ischemia responsive protein 94 (IRP94). A trend of a faster reversal of dia-
betes was observed in the donor and recipient RIPC group compared with other groups, but was not 
significant. IPGTT was comparable in all groups.
Conclusion: RIPC has the most impact on donors, with an increased islet yield and a tendency towards 
better hypoxia tolerance. After clinical validation, such a strategy could be used to decrease the num-
ber of donor per islet recipient.

50.4
Autologous lipotransfer for osteomyelitis – a report of a novel method and systematic review of the 
literature
A. Palma1, D. Raptis2, G. Zuk1, P. Saudan1, M. Guggenheim2, D. Frey1, K. Reinisch1 (1Wetzikon, 2Zurich)

Objective: Currently autologous bone grafting represents the clinical gold standard in patients with 
bone defects of any kind. However, this is associated with significant pain and donor-site morbidity. Ap-
plication of autologous lipotransfer (fat grafting or lipofilling) in surgery has become very popular. Stem 
cells from adipose tissue are known for their regenerative and reparative effects. This study reports the 
use of autologous lipotransfer for treatment of chronic osteomyelitis in a 26 years old patient and a 
formal systematic review of the literature.
Methods: A 26 years old woman suffering from chronic tibial osteomyelitis was initially treated with 
surgical debridement and antibiotics followed by water assisted abdominal liposuction and autolo-
gous lipofilling. MRI and CT scans where performed 2 and 6 weeks postoperatively. Further follow 
up consists in combined MRI and CT scans after 6 and 12 months respectively. In addition, a formal 
systematic review of clinical trials investigating the use of autologous lipotransfer for osteomyelitis was 
conducted. Eligibility criteria included any type of clinical study, excluding stem cell transfer and experi-
mental animal or cell studies. 
Results: The patient remained asymptomatic and showed no signs of recurrence of osteomyelitis. The 
bone defect cavity showed vascularized adipose tissue after 6 weeks with early signs of osteogenesis. 
The foot and ankle disability index was as high as 100 (highest score). The systematic review search 
initially identified 266 studies after duplicates removed. After screening for eligibility, 6 manuscripts 
were further assessed of which none met the inclusion criteria. 
Conclusion: According to the results of the systematic review, this is the first study reporting the suc-
cessful use of autologous lipotransfer in a patient suffering from chronic osteomyelitis with early signs 
of osteogenesis. This may replace bone grafting in the future in selected cases. Autologous lipotransfer 
appears to be simple, safe and a minimal invasive technique as an important alternative to current 
treatment algorithms. There is a need for further both clinical and experimental research focusing on 
the mechanism of osteogenesis following autologous fat grafting.

	

  

50.5
Nanoglue: Bioactive flame-made nanoparticles for tissue gluing
M. Matter1, F. Starsich2, M. Galli1, 3, M. Hilber1, A. Schlegel4, 2, S. Bertazzo5, S. Pratsinis2, 
I. Herrmann1 (1St. Gallen, 2Zurich, 3Milan/IT, 4Birmingham/UK, 5London/UK)

Objective: Poorly healing injuries, especially after surgeries, pose complex problems to surgeons. Cur-
rent wound management solutions have several drawbacks that make them insufficient for certain 
applications, e.g. to prevent leakages after abdominal surgery. In this work, we show the potential 
application of fumed bioglass nanoparticles for a variety of wound healing applications by tailoring 
their bioactivity.
Methods: Silica, iron oxide, ceria, borate glass, bioglass and bioglass-ceria hybrid nanoparticles were 
produced by liquid-feed flame spray pyrolysis (LF-FSP). This synthesis method allows for the upscal-
able one-step production of sterile high-quality nanoparticles from inexpensive precursors. LF-FSP is 
a modular process that enables the production of particles featuring complex architectures. Several 
biological assays were carried out to assess hemostatic properties and biocompatibility of the nano-
particles. Furthermore, adhesion of the nanoparticles to soft tissue was tested in a small intestine lap 
joint model.
Results: Compared to all other produced nanoparticles, bioglass particles exhibit exceptionally strong 
adhesive properties and show a manifold increase in blood clotting speed. However, they compromise 
cell membrane integrity at high concentrations. This effect can be countered by including ceria in the 
particle, which has well-documented cytoprotective effects that were confirmed in our experiments. 
The resulting bioglass-ceria hybrid nanoparticle excels in all measured properties, including cytocom-
patibility.
Conclusion: Not only have bioglass-ceria hybrid nanoparticles showed exciting properties connected 
to wound healing, but both materials have well-grounded clinical benefits that have been demonstrat-
ed by several research groups. The angiogenic and adhesive features of bioglass combined with the 
anti-inflammatory and antioxidant properties of ceria make for a promising and comprehensive wound 
management solution. The modular setup of LF-FSP allows for further modifications of the particles, 
such as doping or bioglass composition, to achieve even more relevant bioactive properties, e.g. anti-
microbial activity. This work shows the potential of bioactive flame-made particles in the wound healing 
field, paving the way for more complex particle architectures to achieve various biologically relevant 
properties.
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50.6
Bile acids as markers for liver function in an experimental sepsis model
R. Fahrner, S. Neugebauer, F. Rauchfuss, A. Möller, M. Kiehntopf, U. Settmacher (Jena/DE)

Objective: Injection of lipopolysaccharides (LPS) is a well-known and established model to induce 
acute inflammation and bacterial sepsis. Bile acid (BA) levels are reported to be changed in hepatic 
injury. Bile acids undergo the enterohepatic circulation, therefore there is an intense interaction be-
tween liver and gut. The aim was to evaluate BAs as diagnostic markers of hepatic dysfunction in an 
experimental sepsis model.
Methods: Experiments were performed using male Lewis rats with intravenous injections of LPS (5 
mg/kg body weight) or saline. Animals were sacrificed after one, eight and 24 hours (n=10 per group). 
Serum levels of alanine aminotransferase (ALT), glutamate dehydrogenase (GLDH) and bile acid pro-
file were measured at specific time points.
Results: After injection of LPS serum ALT and GLDH levels were significantly increased after one hour 
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(ALT p=0.003; GLDH p<0.001), eight (ALT p<0.001; GLDH p=0.03) and 24 hours (ALT p=0.003; 
GLDH p<0.001). Total levels of BAs were significantly increased already after one hour (p=0.002). 
Primary BA cholic acid (CA) and chenodeoxycholic acid (CDCA) and secondary BA deoxycholic acid 
(DCA) were significantly increased over time. Ursodeoxycholic acid (UDCA) and glycine-conjugated 
BAs were significantly decreased during observation period. Taurine-conjugated BAs taurocholic acid 
(TCA, p=0.01) and taurochenodeoxycholic acid (TDCA, p=0.02) were significantly increased after one 
and eight hours.
Conclusion: In this rodent sepsis model, BA levels were increased already early after sepsis induction. 
Primary, specific secondary and mainly taurine-conjugated BAs were increased during the observa-
tion period. Interestingly, glycine-conjugated BAs were decreased after 24 hours. Measurement of BA 
during sepsis might be helpful to detect dysfunction of the liver and failure of the gut-liver axis.

50.7
Bile acids as markers for liver function after Concanavalin A injection
R. Fahrner, S. Neugebauer, F. Rauchfuss, A. Möller, M. Kiehntopf, U. Settmacher (Jena/DE)

Objective: Injection of concanavalin A (ConA) is a well-known and established model to induce acute 
liver injury and liver failure in rodents. Concentrations of bile acids (BA) are reported to be changed in 
hepatic disorders. The aim was to evaluate BAs as diagnostic markers of hepatic dysfunction in ConA 
induced liver injury.
Methods: Experiments were performed using male Lewis rats with intravenous injections of ConA 
(15 mg/kg body weight) or saline. Animals were sacrificed after one, eight and 24 hours (n=10 per 
group). Levels of alanine aminotransferase (ALT), glutamate dehydrogenase (GLDH) and bile acids 
were measured in serum at specific time points.
Results: After injection of ConA serum ALT and GLDH levels were significantly increased after one 
hour (ALT p=0.007; GLDH p=0.03) with the peak after eight hours (ALT p=0.002; GLDH p<0.001) of 
injection. There was no significant increase of the total amount of BAs but the primary BA chenode-
oxycholic acid (CDCA) was significantly increased after eight (p=0.05) and 24 hours (p=0.01). The 
secondary BA deoxycholic acid (DCA) was significantly increased as well after eight (p=0.05) and 24 
hours (p=0.01). The conjugation of BAs with taurine showed an increase of the total amount after eight 
hours, with a significant higher proportion of taurine conjugated BAs to total BAs (12% vs. 14% vs. 42% 
vs. 5%). This effect was mainly generated by a significant increase of taurocholic acid (TCA, p=0.03) 
and taurochenodeoxycholic acid (TDCA, p=0.0006) at this time point.
Conclusion: BA levels in a rodent model of sterile hepatic inflammation provoked by ConA injection 
changed in a time-dependent manner. Beside of specific Bas, the conjugation of BAs with taurine in-
creased. Measurement of BA in sterile hepatitis might be helpful to detect dysfunction of the liver and 
failure of gut-liver axis.

50.8
Isolated knee arthritis as early and only symptom of whipple’s disease: A case report
D. Giunchi, P. Gaffurini, N. Marcoli, L. Deabate, M. Delcogliano, C. Candrian (Lugano)

Objective: We report a case of focal Whipple’s disease involving the knee of a 64-years-old women 
who presented a recurrent monoarthritis whose origin was not clear. Initially the cause of gradually 
invalidating symptoms was related to a meniscal lesion and a diffuse minor grade chondropathy but 
pain and functional impairment suggested that an advanced work-up was needed.
Results: Biopsies performed at first arthroscopy revealed the infection of Tropheryma Whipplei. Biop-
sies of the gastro intestinal tract and analysis of the cerebrospinal fluid showed no involvement apart 
from the knee. All the investigation performed gave no clue of systemic infection.
Conclusion: Isolated monoarthritis without involvement of the gastrointestinal tract caused by Troph-
eryma Whipplei is rare and often represents an early manifestation of the disease.  

50.9
Development of software for objective qualification and order of academic authorship in medical, 
surgical and science journals
D. A. Raptis1, A. Raptis2, P. A. Clavien1 (1Zurich, 2Athens/GR)

Objective: There are many controversial issues concerning academic authorship, with qualification 
and the order of authorship remaining the main dispute in the majority of collaborative work worldwide. 
The aim of this project was to develop an open access web-based software for the objective qualifica-
tion and order of authorship in medical and science journals, in an attempt to reduce or even eliminate 
such disputes.
Methods: The design science process methodology was used to develop a suitable software for 
achieving our objective. The items of the recommendations of the International Committee of Medi-
cal Journal Editors including; conception, execution, and documentation of research were used to 
design the first part of the software, focusing on identifying and differentiating individuals whose work 
qualifies them as authors and those as contributors (Figure 1). The second part of the software design 
concerning the order of the qualifying authors was based on the well-established Analytical Hierarchy 
Process (AHP) method (Figure 2), as it is the most suitable for objective multiple criteria decision-
making and ranking.
Results: The developed beta version of the open access software is freely accessible at Authorships.
org and is compatible with all major platforms, web browsers, and mobile or tablet devices. Based 
on the existing guidelines, the software indicates which individual qualifies for authorship versus for 
acknowledgment as a contributor only. Subsequently, the software selects the qualifying authors and 
they are further assessed by the users with the AHP multiple comparisons method to rank the authors’ 
different contribution in order to define the appropriate order they may appear at a publication at a 
journal.

Conclusion: Authorships.org is, to the best of our knowledge, the first open access web-based soft-
ware to objectively qualify and indicate the order of academic authorship in medical and science 
journals. The output results of Authorships.org may become mandatory for submission as a separate 
document along with a manuscript, as nowadays more and more journals request the authors to indi-
cate the various types of contributions to their work.

Authorships.org 
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Figure 1 - Qualification for authorship or acknowledgement 

Figure 2 - Analytical Hierarchy Process (AHP) method for multiple 
comparisons and ranking of the authors' contributions 
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Vascular Surgery Potpourri 51
51.1
Cyanoacrylate glue occlusion: A step forward in the endovenous treatment of the small saphenous 
vein?
H. Probst, F. Marra, C. Bron (Morges)

Objective: Endovenous thermal ablation of saphenous trunks is now a recommended treatment (grade 
1B) for incompetence of the saphenous veins. For patients suitable for this technique, it’s even the first-
line recommended treatment over open surgery (grade 1B). The endovenous thermal treatment of the 
small saphenous vein (SSV) can however be complicated by heat-induced lesion of the sciatic nerve.
The present study focuses on the efficacy and safety of SSV occlusion with cyanoacrylate glue.
Methods: Retrospective observational monocenter study. Between october 2015 and september 2016, 
10 SSV were treated in 9 patients with cyanoacrylate glue (Venaseal™, Medtronic). Diameter of the 
SSV treated ranged from 4.5 mm to 7.5 mm (mean 5.34 mm). A physical examination with Duplex 
ultra-sound was performed at 1 week and 6 months. Complete occlusion of SSV was defined as no 
segment of patency longer than 5 cm.
Results: Nine patients were available for follow-up at 1 week and 6 months. The occlusion rate at 1 
week and 6 months was 100% for all the SSV. The main complication was bruising and pain in the 
areas of phlebectomies, responding well to NSAI drugs and local cooling treatment. No paresthesia, 
no infection and no phlebitis was observed.
Conclusion: The short-term results on the subgroup of SSV showed the same efficacy as endovenous 
thermal ablation with only mild complications. The clear advantage is the safety regarding neurologi-
cal complications. These results are promising and obviate the need for further follow-up and patients 
enrollment.
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51.2
Incidence of thrombophlebitis in a patient cohort undergoing small saphenous vein surgery
G. S. Heil, N. Steinmueller, K. T. Mouton, W. G. Mouton (Thun)

Objective: In this study the primary aim was to retrospectively assess the incidence of thrombophlebitis 
in a patient cohort that undergone small saphenous vein (SSV) surgery due to chronic venous disease 
(CVD). The secondary aim was to assess if the incidence of thrombophlebitis in SSV is influenced by 
age, gender, cardiovascular risk factors or malignant disease within this patient cohort. And finally, a 
tertiary aim was to assess the incidence of thromboembolic events within this patient cohort.
Methods: 76 consecutive, unselected patients (91 legs) who had undergone primary SSV surgery for 
symptomatic varicose veins and other forms of chronic venous disease (CVD) over a four year time 
span were included in this retrospective study. Preoperatively, CEAP class was assessed for each limb. 
Diagnosis of SSV thrombophlebitis was made by means of patient history and preoperative duplex 
ultrasonography findings. Cardiovascular risk factors, a history of malignant disease and a family his-
tory for CVD were recorded for all patients. The quantity and quality of valves, as assessed by the valve 
disease class, were determined.
Results: Thrombophlebitis was diagnosed in 36 limbs (39.6%). There was no statistical evidence 
(p<0.05) for an association between thrombophlebitis and the CEAP class. It was found that the valve 
disease class correlated statistically significantly with the increasing C-class of CEAP (<0.01). There 
was no statistically significant influence of age, gender, any of the cardiovascular risk factors or ma-
lignant diseases on the incidence of thrombophlebitis. The overall number of valves per meter of the 
small saphenous vein was 8.8. The number of valves per meter did not correlate with the C-class (rank 
correlation test). Thromboembolic complications occurred in 11 of 76 patients (14.4%), in 7 patients 
preoperatively and in 4 patients postoperatively.
Conclusion: In summary we conclude that the morbidity associated with SSV insufficiency may be 
underestimated. It deserves more clinical and therapeutical attention in order to prevent thromboem-
bolic complications. Patients with known chronic SSV insufficiency should be carefully informed about 
thrombophlebitis and thromboembolic complications in order to avoid them and their sequelae. Once 
a SSV insufficiency is diagnosed it should be therefore treated without unnecessary delay.

Table II:          Valve disease class (VDC) and CEAP class 

n* VDC 0 VDC 1 VDC 2 VDC 3 VDC 4 VDC 5

CEAP 2 18 3 7 6 2 0 0

CEAP 3 17 1 6 5 4 1 0

CEAP 4 16 0 0 8 4 1 3

CEAP 5 1 0 0 0 0 1 0

CEAP 6 3 0 0 2 1 0 0

Total 55 4 13 21 11 3 3

n* = legs eligible for assessment (available in 55 of 91 cases)

Table I: Gender and age distribution 

 Gender  Age (years)

n* Female Male Mean St. deviation of 

age

St. error of mean

CEAP 2 27 22 5 45.93 14.86 2.86

CEAP 3 32 16 16 57.84 11.85 2.09

CEAP 4 28 13 15 57.29 10.56 1.99

CEAP 5 1 0 1 77 0 0

CEAP 6 3 2 1 60.33 23.57 13.61

Total 91 53 38 59.68 12.17 4.11

n* = legs

  

51.3
Impact of endovascular aortic repair and associated risk factors on short term renal function
E. Allain, D. Danzer (Sion)

Objective: Endovascular aneurysm repair (EVAR) has become the first line treatment for infra-renal ab-
dominal aortic aneurysms (AAA). Direct impact on the renal function of endoluminal manipulation and 
arterial contrast administration during endograft deployement is not clear. The aim of this study was to 
assess the impact of EVAR on renal function and eventually identify potential risk factors.
Methods: Monocenter observational study of all consecutive patients treated by EVAR for an infra-renal 
AAA from 2011 to 2016. The primary endpoint was defined as an early renal function alteration, evalu-
ated by the difference between discharge and preoperative values of the serum creatinine clearance, 
estimated with the MDRD (Modification of diet in renal disease) formula. Secondary endpoints were 
incidence of acute kidney injury and assessment of potential risk factors for renal dysfunction after 
EVAR. Independent or paired (where applicable) statistical test were used as well as multivariate lo-
gisitc regression model to assess any correlation between baseline characteristics and outcomes.
Results: We selected 114 patients (96 elective (88.1%), 30 symptomatic (27.5%), including 13 rup-
tured and operated in emergency (11.9%)). Finally 109 patients were included (five excluded for miss-
ing preoperative creatinine value). Mean age was 77 years old [60; 100]; male (n= 84 ; 77.1% ). Mean 
AAA diameter was 6 cm [3; 10]. Most had an ASA score of 3 (n=72, 66.1%). 17 patients had diabetes 

(15.6%), 40 had an history of tobacco abuse (36.7%), 54 presented dyslipidemia (49.5%) and 76 
had hypertension (69.7%). Only six patients (6%) presented an acute kidney injury (AKI). Mean preop-
erative eGFR was 62.1 ml/min/1.73m2 [95% CI 15; 129], the mean postopertive eGFR at discharge 
was 70.8 ml/min/1.73m2 [95% CI 9; 148], with a mean increase of 8.7 ml/min/1.73m2 (95% CI 
5.6-11.8). No correlation with the eGFR or AKI incidence could be observed for demographics and risk 
factors on multivariate regression analysis.
Conclusion: In our experience EVAR has no significant short term impact on renal function, regardless 
of the preoperative creatinine clearance level or any other risk factor. In our opinion, EVAR is safe even 
in patients with chronic renal failure.

51.4
Impact of the PrevenaTM aspiration wound system therapy on groin wound complication following 
vascular surgery
J. Longchamp, C. Dubuis, A. Longchamp, J.-M. Corpataux, F. Saucy, S. Déglise (Lausanne)

Objective: To evaluate the impact of the PrevenaTM, a preventive negative pressure aspiration wound 
system, on the incidence of groin complications.
Methods: In this single-center, prospective, non-randomized cohort study of 159 consecutive patients 
and 183 limbs, with a mean age of 69.7 year, the control group (C) included 107 cases and 76 in the 
Prevena group (P). The PrevenaTM was placed from the time of surgery, until post-operative day 5. 
Antibioprophylaxis was given to all patients. The primary endpoint was the reintervention rate due to 
groin complications within the first 3 months.
Results: There were no significant differences in the major comorbidities between both groups except 
for hypertension (72% C vs 88% P, p = 0.01). Indication for surgery was chronic arterial disease with 
Rutherford stages II-VI, (67% vs 87%, p = 0.009), acute ischemia (15% vs 11.8%, p = ns) and aneu-
rysmal disease (11.2 vs 1.3%, p = ns). There were no differences regarding the number of redo in 
each group (26% vs 24%, p = ns). The overall rate of wound complications was 13.1%. No statistical 
difference was observed between both groups (10.3% vs 17.1%, p = ns). When considering only the 
redo vascular procedures, the rate of complications tends to be higher in the Prevena group (33.3% vs 
10.7%) but this difference didn’t reach statistical significance.
Conclusion: This study shows no benefit in the systematic use of the PrevenaTM system on the inci-
dence of groin complications after vascular surgery, especially after redo surgery. Furthers studies are 
required to find some specific indications where this therapy could bring an advantage.

51.5
Prospective DRG coding: Improving cost-effectiveness and documentation quality in in-patient hos-
pital care
S. Geuss1, A. Jungmeister1, A. Baumgart1,2, L. Fourie1, S. Ockert1 (1Lucerne, 2Heidelberg/DE)

Objective: In 2012 the Swiss Diagnosis Related Groups (DRG) were introduced as a prospective reim-
bursement scheme for in-patient hospital care. Diagnosis and procedures are entered into a grouper 
software, which assigns a correlating DRG to each case. The coding process can be conducted retro-
spectively after (RC) or prospectively during (PC) the hospitalisation period. We hypothesised that PC 
offers advantages in terms of cost-effectiveness and documentation quality without impairing patient 
safety.
Methods: Retrospective analysis of DRG records and billing data recorded in all the surgical depart-
ments of our hospital between 2012 and 2015. While SC was introduced into the vascular surgery 
department (VS) in September 2013, the remaining surgical departments (RS) further on utilised RC. 
Analysis focused on differences between the periods before and after introduction of PC as well as 
between VS and RS. Characteristics of cost-effectiveness were net earnings (EBIT-DA), length of stay 
(LOS), percentage of cost liers (CL) / high outliers (HOL) and the case mix index (CMI). The number of 
recorded diagnosis (ND) / procedures (NP) was an indicator for documentation quality. Patient safety 
was correlated with the number of early re-hospitalisations (ERH).
Results: 1703 VS and 27679 RS cases were analysed. Following the introduction of PC the average 
EBIT-DA increased significantly in VS (CHF 2083 vs 5425, p<0.001) but stayed at the same level in RS 
(CHF 1303 vs 1385). LOS decreased by 0.36 days in VS (9.73 versus 9.37d, p<0.05) whilst remaining 
stable in RC (5.87 vs 5.84d). The percentage of CL (29 vs 22%) and HOL (8.8 vs 6.9%) dropped in 
VS, whereas the percentage of CL increased slightly in RS (24.6 vs 25.4%). CMI remained unchanged 
in both groups. ND increased more in VS (7.4 vs 8.7, p<0.001) than in RC (4.0 vs 4.2, p<0.05). NP 
remained stable in both groups. ERH decreased by 1.7 and 7.5 cases per 1000 hospitalisations in VS 
and RS, respectively, without a significant difference between the groups.
Conclusion: Our results suggest that PC helps to improve the cost-effectiveness of in-patient hospital 
care. This is primarily due to overall cost reduction achieved by a reduction of LOS, in particular by limit-
ing the percentage of CL and HOL. Increasing ND indicates an improvement in documentation quality, 
but no significant impact on the CMI and thus on the revenues was seen.

51.6
Surgical treatment and long-term follow-up of symptomatic or aneurysmatic aberrant subclavian  
arteries
S. Weiss, D. Haligür, S. Jungi, T. R. Wyss, J. Schmidli (Bern)

Objective: Aberrant subclavian arteries may be associated with dysphagia or respiratory symptoms 
as well as with aneurysmatic degeneration. Different treatment strategies have been described. This 
study analyses the presentation, treatment and long-term outcome of patients with symptomatic or 
aneurysmatic aberrant subclavian arteries.
Methods: All patients over 18 years of age undergoing surgical treatment for a symptomatic and/or 
aneurysmatic aberrant subclavian artery between January 2000 and June 2016 at a tertiary referral 
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centre were reviewed retrospectively. Perioperative and long-term outcomes were analysed.
Results: Twelve patients (three female) with a median age of 66 years (range 24 – 75) were identified. 
Ten patients had an aberrant right subclavian artery (arteria lusoria) while two had an aberrant left 
subclavian artery with a right-sided aortic arch. Aneurysmatic dilatation at the origin of the aberrant 
subclavian artery (Kommerell diverticulum) was present in eight patients (66%). Six patients (50%) 
presented with symptoms (dysphagia n=4, chest pain n=1, recurrent aspiration n=1). Eight patients 
were treated by open surgery with resection of the aberrant artery at the origin with or without addi-
tional aortic repair. The remaining patients were treated by a hybrid approach using TEVAR to exclude 
the aberrant artery/the Kommerell diverticulum. In open surgical and in hybrid repair, subclavian artery 
revascularisation was achieved by subclavian-carotid-transposition (n=7), carotid-subclavian bypass 
(n=1), aorto-subclavian bypass (n=3) or direct reimplantation of the artery after graft replacement of 
the aorta (n=1). Thirty-day mortality was 8% (n=1; due to multiple cerebral infarctions, renal failure and 
denied dialysis). Median follow-up was 27 months (range 6 – 74). Presenting symptoms were com-
pletely relieved in three and persisted in a milder form in two patients while one, initially symptomatic 
patient, died during follow-up and no further information could be obtained. Of all other patients, none 
complained of subclavian steal syndrome or arm claudication at the end of follow-up.
Conclusion: Open or hybrid repair are feasible treatment options for symptomatic or aneurysmatic 
aberrant subclavian arteries. Symptoms are relieved in most patients. Revascularisation of the affected 
artery by transposition or bypass seems to be unproblematic with no associated symptoms on the 
long-term.

51.7
Endovascular treatment in ruptured abdominal aortic or iliac aneurysm with arteriovenous fistula
S. Hofer, M. Furrer (Chur)

Objective: Aortocaval or iliac arteriovenous fistula are rare and endovascular treatment strategies are 
focused on sealing the arteriovenous shunt. We investigated the efficiency of an arterial stentgrafting 
strategy only.
Methods: We treated two patients with acute arteriovenous fistula with aortobiiliac and iliac branch 
stentgrafts. The clinical and technical success as well as the follow-up with a focus on the arterio-
venous fistula and the changes in sac size were evaluated.
Results: The first patient was referred with suspected myocardial infarction. The subsequent workup 
revealed a ruptured aortic aneurysm with an aortocaval fistula. We performed a percutaneous endo-
vascular aortic repair (EVAR), with landing zones in the right external iliac artery and left common iliac 
artery. Postoperatively an endoleak type II (EL II) with flow from inferior mesenteric, lumbal and the 
right hypogastric artery through the open fistula into the inferior vena cava was observed. All previ-
ous symptoms caused by the high flow fistula such as cardial insufficency, renal failure and edema 
regressed immediately after aortic sealing. During the follow up we observed a fast shrinkage of the 
aneurysm sac from 99mm to 87mm in 10 months even with a persistent EL. Pathophysiologically the 
fistula seems to function as a EL drainage and therefore a decompression of the aneurysm could be 
achieved. The second patient was referred with dyspnea and severe edema of the legs. The CT scan 
showed an aneurysm of the common and internal iliac arteries on both sides, additionally a rupture 
with a fistula between the left common iliac artery and vein could be diagnosed. We could exclude this 
aneurysm by an emergency iliac branch stentgraft implantation. In a staged manner we completed 
the procedure with an iliac branch stentgraft on the right side and a bifurcated extension to the aorta. 
Postoperatively we diagnosed an EL II of a lumbal artery without a persistent arteriovenous flow. The 3 
months follow-up showed a sac shrinkage from 69mm to 64mm.
Conclusion: EVAR seems to be a good treatment option in arteriovenous fistula caused by a ruptured 
aortic or iliac aneurysm. Simultaneous venous sealing is not necessary, the high flow draining of the EL 
II into the vein may lead to depressurization of the sac and fast shrinkage can occur.

51.8
Outcome after endovascular repair for blunt thoracic aortic injury
V. Makaloski, H. Widenka, R. Ausraite, B. Schnüriger, T. R. Wyss, J. Schmidli (Bern)

Objective: To analyse long-term follow-up after thoracic endovascular aortic repair in patients with 
blunt injury of the descending aorta.
Methods: Consecutive patients referred with blunt traumatic injury of the descending aorta between 
1st of January 2005 and 15th of January 2017. Early outcome included technical success, neurologic 
deterioration with or without coverage of the left subclavian artery (LSA) and 30-day mortality. During 
follow-up stent graft related events (migration/thrombosis/infolding), freedom from re-intervention, 
left-sided subclavian territory pathologies and overall survival were analysed. Follow-up was com-
pleted for all patients per 13th of January 2017.
Results: Thirty-four patients (30 males, 88%) with a median age of 46 years (range, 19-70) were iden-
tified. Twenty-seven patients (79%) were treated within 24 hours, six patients (18%) within one week 
and one patient (3%) after one year. Intraoperative technical success was 88% (30 patients). Three pa-
tients had partial unintentional coverage of the left common carotid artery (LCCA) and one patient died 
on-table before the stent graft could be implanted. Another patient died on the 5th postoperative day 
from trauma associated brain injury, resulting in a 30-day mortality of 6%. In 19 patients (56%) the LSA 
was intentionally covered: in 16 completely and in three partially. Simultaneous LSA-revascularization 
was performed in three patients. Initial median injury severity score was 43 points (range 9-75). None 
of the patients suffered from stroke or spinal cord ischemia during 30-days. Median follow-up was 57 
months (range, 1-125). Three patients were lost to follow-up. Two patients died during follow-up of non 
aortic-related causes. One stent graft had to be explanted due to infolding and chronic leg ischemia 
and replaced via thoracotomy. Two delayed LSA-revascularizations were performed: one patient with 
LCCA-LSA bypass due to subclavian steal syndrome and one with LSA-transposition and stenting of 
the LCCA origin due to subclavian steal syndrome and left-sided amaurosis fugax.
Conclusion: Endovascular treatment of blunt thoracic aortic injury is a safe treatment option in severely 

injured patients. Even if the LSA must be covered to create a suitable landing zone for the stent graft, 
functional long-term results are good.

51.9
H2S production in vascular disease and its stimulation with VEGF by GCN2/ATF4 is a novel nutrient 
dependent trigger of angiogenesis
A. Longchamp1, T. Mirabella2, C. HIne2, L. Brave2, J.-H. Treviño-Villarreal2, P. Mejia2, M. Tao2, G. Sharma2, 
C. Dubuis1, J.-M. Corpataux1, F. Saucy1, S. Deglise1, C.-S. Chen2, C.-K. Ozaki2, J.-R. Mitchell2 (1Lausanne, 
2Boston/USA)

Objective: Angiogenesis, the formation of new blood vessels by endothelial cells (ECs), is an adaptive 
response to nutrient/oxygen deprivation orchestrated by vascular endothelial growth factor (VEGF) 
upon ischemia to restore blood supply. Hypoxia is the best-understood trigger of VEGF expression via 
the transcription factor HIF1ć. As nutrient deprivation is inseparable from hypoxia upon ischemia, the 
aim of this study was to characterize the role of nutrient during angiogenesis.
Methods: Dietary nutrition deprivation was modeled in mice in-vivo and in human endothelial cells 
in-vitro using methionine restriction. Clinical history and peripheral blood were prospectively collected 
from control healthy patients or patients undergoing carotid endarterectomy, lower extremity revascu-
larization, and lower extremity amputations at the time of surgery. Hydrogen sulfide (H2S) production 
were assayed in the plasma using the lead acetate method. All statistical analyses were conducted 
using SAS software,v9.3 (SAS Institute, Inc., Cary, NC.).
Results: Dietary methionine restriction in mice promoted VEGF expression and the formation of new 
capillary in skeletal muscle (Fig. 1A). In addition methionine restriction promoted blood flow recovery, 
following femoral ligation, a model of limb ischemia (Fig. 1B). This mechanism was independent of 
hypoxia or HIF1ć, instead requiring the amino acid-sensing eIF2ć kinase GCN2 and the transcription 
factor ATF4. GCN2/ATF4 activation also increased cystathionine-ć-lyase (CGL) expression and pro-
angiogenic H2S production (Fig. 1C, D). H2S boosted glycolytic ATP production by inhibiting mitochon-
drial electron transport in ECs. This transient inhibition of mitochondrial respiration was required for 
angiogenesis triggered by nutrient deprivation. Finally, circulating plasma H2S was reduced in patients 
with vascular disease (versus non-diseased age-matched controls, Fig. 1E), and correlated with 2-year 
survival following vascular surgery (Fig. 1F).
Conclusion: These data reveal a nutrient-sensing pathway targetable by diet as a previously unrecog-
nized central regulator of VEGF expression and angiogenesis independent of canonical hypoxic signal-
ing. This discovery points to novel dietary interventions and GCN2/ATF4/CGL/H2S-based strategies in 
patients suffering from vascular disease to manipulate angiogenesis and to improve survival.
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54.1
Duodenal localization is associated with a worse survival in resected small bowel adenocarcinoma. 
A population-based propensity score matched analysis
A. Wilhelm1, C. L. Galata2, U. Beutner3, B. M. Schmied3, R. Warschkow3,2, S. Post2, L. Marti3,2 (1Basel, 
2Heidelberg/DE, 3St. Gallen)

Objective: To assess the influence of localization on the oncological outcome in patients with adeno-
carcinoma of the small bowel.
Methods: 1,025 patients with resected small bowel adenocarcinoma were identified in the Surveil-
lance, Epidemiology, and End Results database between 2004 and 2013. The impact of tumor locali-
zation on overall and cancer-specific survival was assessed using Cox proportional hazard regression 
models with and without risk-adjustment and propensity score methods.
Results: In 549 of 1,025 patients (53.6%) the adenocarcinoma was localized in the duodenum. There 
was no time trend for the duodenal localization (P=0.514). The 5-year cancer-specific survival rate for 
patients with duodenal carcinoma was 48.2% (95%CI:43.3- 53.7%) compared to 66.6% (95%CI:61.6-
72.1%) in patients with carcinoma of the jejunum or ileum. Duodenal localization was associated with 
a worse overall survival in univariable (hazard ratio of death [HR]=1.73, 95%CI:1.43-2.09, P<0.001), 
multivariable (HR=1.52, 95%CI:1.22-1.91, P<0.001), and propensity score adjusted analysis 
(HR=1.33, 95%CI:1.06-1.67, P=0.012). Duodenal localization was detrimental for cancer-specific sur-
vival in univariable (HR=1.81, 95%CI:1.46-2.26, P<0.001), multivariable (HR=1.65, 95%CI:1.28-2.14, 
P<0.001), and propensity score adjusted analysis (HR=1.50, 95%CI:1.16-1.93, P=0.002).
Conclusion: This first population based propensity score adjusted investigation demonstrated a worse 
oncological outcome for duodenal localization of small bowel carcinomas. As this localization is endo-
scopically reachable, every attempt should be made to diagnose these carcinomas at an earlier stage, 
especially in risk groups.

54.2
Attitudes and acceptance of patients undergoing abdominal or thoracic surgery on open access elec-
tronic medical records – A Swiss-German single-center study
P. Bindschädler1, L. Frei1, D. A. Raptis2, T. Mettler3, C. Tschuor1,2, S. Breitenstein1 (1Winterthur, 2Zurich, 
3St. Gallen)

Objective: The digitalization of patient health records has become a global hot topic. Recent studies 
show that the quality of treatment in healthcare may be improved by encouraging patients to take an 
active part in their own care. Providing patients with access to their own electronic medical records 
(EMR) may improve the patient-doctor relationship, adherence to treatment and patient satisfaction. In 
June 2015 the Swiss government passed a law to set the framework for a coordinated electronic medi-
cal record system. A major stipulation to this legislation is that patients and doctors must consent to 
having medical records placed on the exchange. The aim of this study was to assess patients’ attitude 
towards open-access EMR (oEMR).
Methods: Consecutive patients attending the outpatient clinic of our Clinic for Visceral and Thoracic 
Surgery were included in this study. Patients were asked to complete a questionnaire consisting of 43 
items, including patients’ disease characteristics, their expectations of oEMR and its implementation. 
This study was approved by the ethics committee of the Canton Zurich.
Results: 149 patients were included with a mean age of 52 (SD 17) years. 42% suffered from abdomi-
nal diseases (tumor or diverticulosis), 26% from hernias, and 17% from anorectal conditions. 76% of 
the patients fully supported oEMR. Among all items, a higher level of education (odds ratio (OR) 55), 
non-privately insured patients (OR 10) and patients with suspected cancer (OR 6) were independent 
predictors for oEMR on multivariate analysis.
Conclusion: To our knowledge, this is the first study conducted in a German-speaking Swiss hospital 
evaluating patients’ opinions regarding oEMR. A next step would be to develop studies which include 
opinions of medical professionals, patients with higher level of education, patients with suspected tu-
mors as well as a comparative trail to evaluate and quantify benefits and risks of an open-access 
database, before implementation to the general population.

54.3
Clinical relevance and effect of surgical wound classification in appendicitis
A. Wang-Chan1, C. Gingert2, E. Angst3, F. Hetzer1 (1Uznach, 2Winterthur, 3Schaffhausen)

Objective: Surgical wound classification (SWC) is used for risk stratification of surgical site infection 
(SSI) and serves as the basis for measuring quality of care. The objective is to examine the accuracy 
and reliability of SWC. The purpose of this study was to evaluate discrepancies in SWC as assessed 
by three groups: surgeons, an infection control nurse and histopathologic evaluation. The secondary 
aim was to compare the risk-stratified SSI rates using the different SWC methods for 30 days postop-
eratively.
Methods: Retrospective evaluation of wound classification discrepancies between surgeons, a Swiss-
noso trained infection control nurse and histology as well as surgical site infection rates by wound 
class. An analysis was performed of all appendectomies performed over 18 months in our hospital. 
SWC was assigned by the operating surgeon at the end of the procedure and retrospectively reviewed 
by a Swissnoso trained infection control nurse after reading the operative and pathology report. The 
level of agreement among the 3 different SWC assessment groups was determined using kappa sta-
tistic. SSI rates were analyzed using a chi-square test.
Results: In 246 evaluated cases, the kappa scores for inter-rater-reliability among the SWC assess-

ments across the three groups ranged from 0.05 to 0.2 signifying slight agreement between the 
groups. SSIs were more frequently associated with infection control nurse assigned SWC than with 
surgeons based SWC.
Conclusion: Our study demonstrates a considerable discordance in the SWC assessments performed 
by the three groups. Unfortunately, the currently practiced SWC system suffers from ambiguity in 
definition and/or implementation of these definitions is not clearly stated. This lack of reliability is prob-
lematic and may lead to inappropriate comparisons within and between hospitals and surgeons. In 
order to improve the SWC accuracy we recommend the use of pathologic reports to assign the proper 
classification in appendectomies. Perhaps we can reach efforts in making sure we classify wounds 
correctly with the use of the simplified algorithm. (see enclosures). As long as the SWC system has not 
been clarified, it is essential that the process of SWC assignment be subject to external (surveillance 
audit) and/or internal control measures.

Surgical Wound Classification (SWC) Algorithm 

 

54.4
Spontaneous diaphragmatic rupture with herniation and laceration of the colon transversum caused 
by intense coughing: A case report
E. Memeti, M. Gass, F. Oehme, A. Rühle, R. Schläpfer, J. Metzger (Lucerne)

Objective: Spontaneous diaphragmatic rupture (SDR) is a very rare surgical emergency with only 30 
reports published in the literature. A possible explanation concerning the aetiology of SDR might be a 
sudden increase of intra-abdominal pressure due to intense coughing, physical exercise, vomiting or 
delivery.
Methods: We present the case of a 66 year old male patient initially presenting with recurrent coughing, 
dyspnoea and intermittent fever. Based on clinical examination, laboratory tests and radiological imag-
ing an exacerbated COPD GOLD IV was diagnosed. The patient was hospitalized with i.v. antibiotics 
and physiotherapeutic respiratory therapy. Three days later, the patient spontaneously developed a 
tachypnoea, an aggravated inspiratory stridor and slight abdominal tenderness without any signs of 
peritonitis. Additionally, the oxygen saturation dropped down to 81% and we decided to repeat the ini-
tially inconspicuous CT-scan. This revealed a SDR of the left hemidiaphragm. Moreover, a large visceral 
hernia containing the left colonic flexure, stomach and parts of the greater omentum was diagnosed.
Results: Emergency laparotomy confirmed SDR. The left colonic flexure as well as the stomach and 
the spleen were reduced carefully back into the abdominal cavity. A thoracic tube was inserted un-
der visual control and the ruptured anterior-lateral part of the diaphragm was closed. Additionally, 
to reinforce the suture line, a composite mesh was inserted. Furthermore, because of an elongated 
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laceration of the colon transversum and a massive dilatation of the coecum a right sided hemicolec-
tomy with primary anastomosis had to be performed. Two days postoperatively, signs of sepsis with 
abdominal distension and local peritonitis developed. Thus, we performed an urgent re-laparotomy. An 
anastomotic leakage with affection of the mesh had caused the peritonitis and therefore we decided 
to replace the net using a vicryl-mesh. Moreover we decided to perform a Hartmanns procedure due to 
intra-abdominal contamination and severe peritonitis.
Conclusion: SDR is a rarity and can cause exceptional clinical features that may lead to misdiagnosis 
and therapeutic delay. Therefore, medical practitioners need to be aware of this important differential 
diagnosis for spontaneous dyspnoea or tachypnoea.

54.5
Conservative treatment versus surgery for uncomplicated appendicitis in children. A systematic re-
view and meta-analysis
S. Mosbahi1, B. Walker1, E. Hau2, M. Cotton3, B. Peiry1, S. Berger2, B. Egger1, U. Kessler1 (1Fribourg, 2Bern, 
3Lausanne)

Objective: Comparison of conservative treatment with appendectomy in children with acute uncom-
plicated appendicitis.
Methods: We searched Medline, EMBASE, and the Cochrane library (CENTRAL) from 1950 to June 
27, 2016. Eligible studies were those that assessed both appendectomy and non-operative manage-
ment of acute uncomplicated appendicitis in children of less than 18 years of age. PRISMA guidelines 
and the GRADE system were used. Following data extraction, random effects meta-analyses were per-
formed and expressed as relative risk (RR).
Results: Five studies met the inclusion criteria (conservative treatment n = 175; surgical intervention 
n= 239). Compared to patients undergoing index admission appendectomy, treatment efficacy in 
conservatively treated patients was reduced (RR = 0.84, 95% confidence interval [CI] 0.72 to 0.98; 
P < .05), and the readmission rate increased (RR = 3.48, 95%CI 0.88 to 13.76; P > .05), with a trend 
towards fewer complications (RR = 0.63, 95%CI 0.21 to 1.90, P > .05). One study was randomized, 
with the remaining four comprising cohorts assembled by patient choice. Four studies included feco-
liths, different antibiotic regimens were used among the investigations, and follow-up varied from five 
months to four years.
Conclusion: Conservative treatment was less efficacious, and was associated with a higher readmis-
sion rate. Index admission appendectomy should still be considered to be the treatment of choice for 
the management of uncomplicated appendicitis in children.

54.6
Gender differences in selection criteria for a surgical residency
A.-K. Holtz1,2, R. Westkämper2, J. Lange2, M. Adamina1,3 (1Basel, 2St. Gallen, 3Winterthur)

Objective: The shortage of residents leaves surgical departments struggling to fill positions. A major-
ity of medical students are female nowadays. Hence, gender issues may matter when attempting to 
increase attractiveness of residency. This study investigated the factors that determine the choice of a 
teaching hospital, looking particularly at gender aspects.
Methods: Participants of the Basisexamen in Surgery were queried using a 81-item questionnaire rat-
ing hospital/residency attractiveness, hospital organization, communication, teaching, work hours, 
hospital teaching status and location on a Likert scale from 1 (worst) to 6 (best). Results were reported 
as mean (M) and standard deviation (sd). Differences were tested by analysis of variance.
Results: 1394 questionnaires were answered by the participants of the Basisexamen from 2013 to 
2016 with a return rate of 85%. Of those, 808 were men (58%) and 586 (42%) women. The vast ma-
jority (n=1316, 95.7%) were residents with an average age of 30 years (sd 3.45). The 3 most sought 
after specialty for men were general surgery (39%), orthopedics (32%), and urology (9%), whereas 
women opted for general surgery first (41%), followed by orthopedics (20%), and plastic surgery (9%). 
For men and women alike, the key factor to choose and stay in a given residency was a structured 
teaching environment with active involvement in surgical cases (M 5.64, sd 1.97). Adherence to the 
50-hour week mattered more for women (M 4.30, sd 1.23) than men (M 4.10, sd 1.44), p=0.01. Inter-
estingly, no significant gender differences were found for part time opportunities (M 3.59, sd 1.64) or 
having childcare facilities at work (M 3.56, sd 1.75). The level of initial salary (men M 4.18, sd 1.08 vs 
women M 4.05, sd 0.98) and its raise (men M 4.57, sd 1.00 vs women M 4.41, sd 0.87) mattered more 
for men than for women, p=0.01, while communication (men M 5.42, sd 0.76 vs women M 5.52, sd 
0.63), p=0.001, regular feedback (men M 5.27, sd 0.82 vs women M 5.52, sd 0.63), p=0.001, and a 
honest praise culture (men M 4.86, sd 0.94 vs women M 4.95, sd 0.86), p=0.05 were more important 
to women.
Conclusion: A structured teaching environment with active involvement in surgical cases matters most 
for surgical residents of both genders, far above working hours regulation and the desire for part time 
work. Women particularly valued a sound organizational culture, while men prized compensation 
levels.

54.7
Surgical training in a private hospital – a promising approach?
M. Kaline, N. Kuchen, A. Büsser, J. Schmidt, R. Schlumpf, P. Schneider, O. Schöb (Zurich)

Objective: In the beginning of 2013, the Centre for Surgery Zurich (CSZ) started a new training/educa-
tion program in general surgery (cat. B2) and in visceral surgery (cat. V1) as well. The education is at 
its core based on a direct tutoring system and each trainee is assigned to a highly experienced tutor. 
The CSZ is furthermore embedded in the Clinic Hirslanden and is participating in different weekly and 
monthly offered educational events. Nevertheless, the main focus in the CSZ educational program is 
to teach and obtain surgical practice, to improve indication and operative skills. The aim of this study 

was to determine whether surgical training of residents and attendings in a private hospital setting is 
feasible and to compare the data to the current situation of surgical training in public hospitals.
Methods: The number of surgeries being taught over a one year period and the assembled credit points 
for participating in the offered theoretical teaching opportunities was collected, analyzed, and com-
pared to the situation in Swiss public hospitals (canton Zurich, cat. B2/V1).
Results: 2016 has been a successful year for the CSZ and their residents and two attendings alike. The 
CSZ had a total count of stationary operative cases of 1130. Of those, 26.54% were taught surgeries. 
This seems promising compared to the average teaching rate in all four public V1 clinics in canton Zu-
rich, which is 15.23%, according to AQC statistics. The first attending performed a total of 149 surger-
ies, with 277 points in a period of 11 months. The second attending reached 47 performed surgeries, 
with 85 points in 6 months. The first year resident performed 104 surgeries. This number is significantly 
higher compared to the numbers of the two attendings, when they were first year residents in a public 
hospital of the same category (cat. B2). They performed 65 and 32 surgeries respectively. Of those 
104 surgeries, 22 of cat. A, 77 of cat. B and 5 of cat. C were performed. It is also worth noting that the 
teaching opportunities are likely to be less scattered between a high number of trainees.
Conclusion: Surgical training in a private hospital setting is indeed successful and seems to reach a 
similar standard to public institutions. The opportunity to enhance practical surgical skills is - based on 
our data – significantly higher.

54.8
A single-center experience with laparoscopic intraperitoneal onlay mesh repair (IPOM) in 159 pa-
tients
S. Ntaoulas, F. Solimene, P. Nussbaumer (Lachen)

Objective: Abdominal wall hernias are very common and there are different techniques available for 
repair. Nowadays minimal invasive methods have gained popularity and various meshes are available. 
There still remains concern about the intraperitoneal position of the mesh and mesh related compli-
cations. We report our results of 10 years’ experience with intraperitoneal onlay mesh repair (IPOM) 
regarding short and long-term outcome comparing different meshes.
Methods: We included 159 IPOMs performed for primary or secondary abdominal wall hernias in our 
hospital between 6/2006 and 2/2015. The mean age of patients was 59 (31-89) years with 99 male 
and 60 female patients. Experienced surgeons principally performed the operations according to our 
institutes SOP (standard operating procedure). We have used mainly 3 types of composite mesh (Dy-
namesh®, Parietex®, Ventralight®). The mesh was positioned with help of transfascial sutures and fixed 
either with absorbable or non-absorbable tacks or a combination of tacks and sutures. A first follow-up 
including clinical examination was planned 12 weeks after the operation. All patients were followed 
up 2016 with a questionnaire with particular reference to hernia recurrence, local complications and 
reinterventions.
Results: The 159 hernias treated are allotted as follows: primary 60; incisional 78; recurrent 13; various 
8. Early complications reported included 2 wound infections; of which 1 was treated with negative-
pressure wound therapy. Hematomas were found in 3 patients, not necessitating treatment. Most 
patients were satisfied with the result at 12 weeks follow-up. 26 patients (13,2%) had residual pain at 
movement and 6 patients (3,8%) described abdominal discomfort. 1 case of subileus und 1 chronic 
wound infection were reported. A seroma formed in 6 patients (3,8%). 72 patients could be analyzed 
after a mean follow-up of 68 (12-120) months. 22 patients had died of unrelated causes, 65 were 
non-responders. Recurrence rate was 6,9% (n=10). Complications due to adhesions were verified by 
subsequent operations in 2 cases.
Conclusion: Laparoscopic intraperitoneal onlay mesh repair for abdominal wall hernias seems to be 
safe and efficient with good long-term results. It has few surgical-site infections and a low recurrence 
rate. We did not find any correlation between complications und the type of mesh or the fixation used.

54.9
Endorectal advancement flap (EAF) for anal fistula: A 6-years’ experience
S. Houlmann, A. Miftaroski, M. Chilcott, B. Egger (Fribourg)

Objective: Anal fistula is a common surgical problem with an annual incidence of 5.5-12 per 100 000. 
The surgical treatment is challenging and its success rate depends widely on the type of the fistula, the 
surgical technique used and the expertise of the performing surgeon.
Methods: We have conducted a retrospective analysis of all adult patients having undergone a surgical 
procedure for anal fistulae from January 1st 2010 to June 30th 2016 in our department. The treat-
ment options were fistulectomy with endorectal advancement flap (EAF) for inter-, trans- and supra-
sphincteric fistulae and fistulotomy (modified Fergusson technique) for low riding intersphincteric and 
superficial fistulae. The primary end point was the recurrence rate and secondary end point was the in-
continence rate. Demographic data, operation time and patient comorbidities have been documented. 
The loss of sphincter function has been evaluated using the WEXNER incontinence score.
Results: In the indicated period a total of 30 patients have been included in our study. 77% (23/30) 
were male patients. The mean age was 44 years. For 80% (24/30) of the patients it was the first fistula 
operation and 20% (6/30) have been operated on for a recurrence. 7% (2/30) had a Crohn disease. 
33% (10/30) had inter-sphincteric, 30% (9/30) trans-sphincteric, 3% (1/30) suprasphincteric, 23% 
(7/30) low superficial and 10% (3/10) a complex fistula. 67% (20/30) had ambulatory surgery. The 
mean operation time was 32 minutes. 47% (14/30) had undergone a fistulotomy with a recurrence 
rate of 21% (3/14). 53% (16/30) have been treated by an EAF with a recurrence rate of 12.5% (2/16). 
Anal incontinence was observed in 1 patient (3%). He had a WEXNER score of 7, and total recovery 
was observed after pelvic floor physiotherapy.
Conclusion: In the context of our hospital, with a devoted proctology unit consisting of one senior re-
sponsible surgeon and a registrar in training, we find these results encouraging especially when com-
pared to the ones in published studies. In particular, our recurrence rates and incontinence scores are 
very low. Systematic utilization of identical surgical techniques in fistulae with sphincteric involvement 
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and modified Fergusson technique for submucosal fistulae allows a repetition of procedures, better 
formation (teaching/learning) and obviously also better results.

Miscellaneous 58
58.1
Impact of anonymous electronic voting in morbidity and mortality conferences: A prospective cohort 
study
J. Zindel1, R. Kaderli1, G. Beldi1, F. Tschan2 (1Bern, 2Neuchatel)

Objective: Morbidity and mortality conferences (MMC) provide the opportunity to improve medical and 
surgical care. However, discussions frequently lack a clear structure and the hierarchy in surgical clin-
ics may impair open discussions. In order to strengthen the structure of discussions that spark during 
MMC, we evaluated a novel algorithm, including an electronic voting system.
Methods: In September 2014, a structured MMC framework was introduced. This framework incor-
porates several components such as standardized screening and inclusion of patients, structured 
presentation, flow chart-based discussion, and anonymous electronic voting. A survey was conducted 
among all staff participating in the MMC at our department before and one month after introduction of 
the standardized framework. The 43-item questionnaire assessed error culture, satisfaction, learning 
effect, perceived personal integration and participation. All questionnaire items were answered using 
a 5-point Likert scale.
Results: Forty participants completed the first survey and 33 completed the second one. After introduc-
tion of the structured MMC framework, general satisfaction increased from 2.6 (± 0.9) to 3.7 (±1.2) 
on average (p<0.01). Cognitive parameters such as educational effectiveness and efficiency were the 
main determinants of change in satisfaction. Effectiveness and efficiency increased from 2.7 (±0.9) to 
3.5 (±1.1) (p<0.01) and from 2.5 (±0.9) to 3.4 (±1.1) (p<0.01), respectively. Emotional factors (psy-
chological safety), although less important, were independent predictors of satisfaction. Well-being 
during MCC increased from 3.2 (±0.9) to 3.7 (±1.0) (p=0.03). No difference was found regarding 
general error culture.
Conclusion: A structured MMC framework including an anonymous electronic voting system increased 
satisfaction of MMC participants. This was reached by increasing educational effectiveness, efficiency 
and psychological safety.

58.2
Medical history of the emergency patient – a new intelligent way
U. Can, E. Simons, A. Platz (Zurich)

Objective: Medical practitioners in emergency departments (ED) spend a considerable amount of their 
resources on documentation. Such a time-consuming activity can lead to delayed patient treatment 
and frustration among the doctors. SUBLIMD is a Swiss tablet software that guides patients through 
their medical history in an intelligent way. From the collected information, a written report is generated 
that can be directly used as medical documentation. In this single-centre study, we report our experi-
ence of using such a device.
Methods: We included patients with an Manchester Triage System (MTS) score of 4 (green) or 5 (blue) 
on a voluntary basis, and regardless of their symptoms. Patients used the software in the waiting room 
before medical consultation and without the help of trained staff. Afterwards, patients were asked 
questions regarding the usability and perceived benefit of the software. In addition, junior doctors had 
the opportunity to estimate the amount of time spared by using the software-generated medical report.
Results: A total of 128 patients (53% males, 47% females; age: 9 - 87 years, mean 39 years) used SUB-
LIMD and answered the feedback questions. 97% of the patients found the presented questions easy 
to understand. 81% thought that using this software would improve the quality of care. 84% would use 
the software again. Junior doctors estimated an average time saving of 13 minutes per patient (n=7).
Conclusion: Intelligent software systems like SUBLIMD have the potential to relieve doctors from paper-

work and allow them to spend more time with their patients. Other benefits are a decreased perceived 
waiting time for patients and the generation of structured data for epidmiological investigations. In the 
current study population, patient acceptance was high. Estimated time savings for junior doctors also 
look promising. However, further evidence, based on other populations, is required before considering 
it a clinically-relevant tool.

58.3
Outcome of open inguinal hernia repair using sutureless self-fixating mesh – a single cohort study
F. Schnyder1, B. Weixler2,3, D. A. Raptis4,3, D. Cabalzar-Wondberg4, M. Zuber3 (1Schlieren, 2Basel, 3Olten, 
4Zurich)

Objective: Neurological disturbances such as neuralgia or paresthesia remain one of the major source 
of morbidity after open inguinal hernia repair. In order to mitigate such neurological complications, new 
sutureless self-fixating meshes were developed with the hypothesis that avoiding fixing the mesh with 
sutures would reduce the risk of entrapping inguinal nerves. The aim of this study was to assess fea-
sibility, safety and short and long-term outcomes after open inguinal hernia repair using a self-fixating 
lightweight mesh.
Methods: This single cohort study was performed between October 2010 and January 2012 at a single 
institution in Switzerland. Patients with uni- or bilateral inguinal hernia were included and open inguinal 
hernia repair was performed according to the Lichtenstein technique, using the Parietex ProGrip™ self-
fixating and lightweight macroporous mesh (Covidien, Ireland). Six weeks after surgery, the endpoint 
assessment was performed by senior consultants and attending surgeons. Long term complications, 
including hernia recurrence, were recorded up to 5 years postoperatively. Uni- and multivariate analysis 
were performed to identify independent risk factors for neurological disturbances.
Results: A total of 162 patients (mostly males) were included. Mean age was 58 ±18. Mean operation 
time was 42 ± 20 min. The overall 1, 3 and 5-year recurrence rates were 1%, 2% and 3%, respectively. 
Mean numeric rating scale for pain (0=no pain, 10=excruciating pain) in the early post-operative pe-
riod was 2.7 ± 2.6 and 1.1 ± 1.1 at 6 weeks postoperatively. Eight percents of patients experienced 
neuralgia and 40% reported paresthesia, as assessed 6 weeks postoperatively. The overall incidence 
of neurological disturbances was 11% when surgery was performed by the chief of surgery, 40% by a 
senior consultant, 49% by attending surgeons and 47% by supervised residents (p=0.005). The side 
of inguinal hernia, hernia type, recurrence rate, nerve resection or type of anesthesia had no impact on 
neurological disturbances. Patients with neurological disturbances were significantly younger com-
pared to their asymptomatic counterparts [age 50 ± 15 vs 62 ± 17, p<0.001]. 
Conclusion: This study indicates that a self-fixating mesh is associated with relatively short operation 
time and low hernia recurrence rates. Importantly, we found significant differences in the risk of neuro-
logical disturbances, depending on the surgeon’s expertise, regardless of the new mesh type.

58.4
Abdominal Wall Expanding System obviates the need for lateral release in giant incisional hernia 
and laparostoma
D. Eucker1, A. Zerz2, D. C. Steinemann3 (1Bruderholz, 2St. Gallen, 3Basel)

Objective: Large incisional hernias and laparostoma may hamper midline closure. In this retrospective 
study, a novel abdominal wall expander system (AWEX) is assessed.
Methods: Patients that underwent abdominal wall reconstruction using AWEX between May 2012 and 
December 2015 were included. During surgery, the abdominal wall was stretched by attaching the 
midline fascia borders to a retraction system under tension for 30 minutes. Preoperative length and 
width of the hernia defect were measured by computed tomography. Length gain after AWEX proce-
dure, operative time, morbidity, and presence of remaining midline defect was evaluated. In addition, 
patients were followed-up for hernia recurrence.
Results: Ten patients underwent abdominal wall reconstruction using AWEX . There were four patients 
with incisional hernias and six with grafted laparostoma. Median length and width of the hernia defect 
was 18.4 [15.2-20.8] and 14.8 [13.7-16.7] cm. Length gain after AWEX was 8.5 [8.0-10.5] cm. Me-
dian operative time was 270 [135-379] minutes. Major morbidity was documented in 20% of patients. 
In four patients, a defect of 4 [4-5] cm was bridged by intraoperitoneal onlay mesh. After a median 
follow-up of 21 [7-36] months, no hernia recurrence was observed.
Conclusion: Stretching of the abdominal wall that has been shown successful using progressive re-
stressed retention sutures and progressive preoperative pneumoperitoneum, is reduced from days 
and weeks to 30 minutes in AWEX. AWEX is a promising alternative to component separation in the 
surgical repair of large incisional hernias and closure of the abdominal wall after laparostoma. How-
ever, refinements of the technique are needed before embarking on a prospective evaluation.

58.5
Pilonidal sinus: First experience with laser destruction
P. Abitabile, R. Dolanc, S. Berov (Laufenburg)

Objective: Surgical treatment of pilonidal sinus is a daily matter of debate. Wide excision is the most 
commoly used approach. Due to elevated recurrence rates after primary closure, open wound treat-
ment is usually favoured. This has important implications for patients’ quality of life, due to prolonged 
limitation of physical activity, and repeated medical consultations. This study assesses whether ther-
mal destruction of both the cyst wall and the fistula tracts by laser energy may represent a minimally 
invasive alternative to treat this very common disease. 
Methods: Over a period of 35 months, 35 patients were treated for pilonidal sinus using a diode laser 
with a 1470nm wavelength by the same surgeon, in a standardized technique. All patients had an 
abscess incision prior to laser ablation. None of the patients had an acute abscess at the time of the 
procedure.Laser ablation was performed under local and/or regional anesthesia and usually in an 
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outpatient setting. In two cases, the cyst could be detected only by sonography.
Results: Over a median follow-up time of 18 months, two local recurrence occurred. In three cases 
further debridement was needed postoperatively due to prolonged wound healing. The median post-
operative pain score was 2 (visual analogue scale). Postoperative analgesics were needed for of a 
median duation of one (0-14) days. The daily activity was usually not affected and the patients returned 
to work after a median time period of two (0-20) days. 88% of the patients only needed a light wound 
dressing during a median time period of 2 weeks (0.3-8).
Conclusion: Treating pilonidal sinus by means of minimally invasive laser ablation is technically feasi-
ble. Our first experience shows only minor impact on daily activities and ability to work. Wound closure 
was obtained easily and in a short time. Only two recurrences occurred during the observation period.

58.6
Genomic profile, axillary lymph node involvement and sentinel lymphnode biopsy of consecutive 
breast cancer patient series
C. Dantona1, A. Paradiso2, S. Diotaiuti2, S. De Summa2, L. Caldarola2 (1Lugano, 2Bari/IT)

Objective: In patients with breast cancer, the association between histological subtypes classified by 
genetic profile,axillary lymphnode involvement and sentinel node biopsy is still a source of debate.Our 
aim was to verify this in consecutive series of 2002 cases.
Methods: This study was conducted on consecutive cohort of 2002 breast cancer patients.It was fea-
tured by 5 molecular subtypes(according to St Gallen 2011), obtained by biomolecular characteriza-
tion of ER,PgR,Ki-67,HER2/NEU.The study of the axilla was conducted by sentinel lymphnode biopsy 
and axillary dissection.The association between lymphnode status, histological subtypes and results 
of sentinel node biopsy was assessed by univariate and multivariate analysis.
Results: In our genomic classification,1046 (52.24%) cases were Luminal A, 341(17.03%) Lumi-
nal B/HER2 negative, 225(11.23%) Luminal B/HER2 positive, and 178(8.89%) HER2 positive, and 
212(10.59%) were triple negative. Regarding the involvement of axillary lymphnodes, 65% of the 
patients wer axillary lymphnode positive. In contrast, among 705 sentinel node biopsies, sentinel 
node was positive in18.43% of cases. When comparing the percentage of histologically-confirmed 
metastatic axillary lymphnodes with the histological subtype, we found that patients in the Luminal A 
subgroup were less at risk of having positive axillary lymph nodes than the general population. Within 
HER2 positive (not luminal) patients, 137 cases were classified in the group with a significantly higher 
probability of axillary lymphnodes positivity (77%). Regarding sentinel node biopsy,we found that the 
probability of the TNBC subgroup to have positive axillary lymph nodes was lower than the general 
population. In fact,only 9.09% of cases were positive.Conversely,in the group of Luminal B/HER2 nega-
tive 30 cases were classified in the group with a significantly higher probability of sentinel lymphnode 
positive at the sampling (30%).
Conclusion: Our results support the higher biological aggressiveness of HER2 positive (not luminal) 
based on axillary lymphnodes analysis, and the lower aggressiveness of Luminal A tumors. Further 
studies analysing lymph node biology may help improving our understanding of this clinical implica-
tions of axillary lymphnode biology.

 

Luminal A: 

ER+ PgR+, MiB-1 low, HER2/NEU neg;

Luminal B/HER2 negative: 

ER+, PgR+,MiB-1 high, HER2/NEU neg;

Luminal B/HER2 positive: ER+,PgR+, MiB-1 high/low, 

HER2/NEU +++;

HER2 positive (not luminal):

 ER-, PgR-, HER2/NEU +++;

Triple negative:

 ER-, PgR-, HER2/NEU neg.

Sentinel node biopsy in patients with breast cancer when: 

1. stage I-II,

2. negative nodes,

3. suspect + negative biopsy needle,

4. axillary stadiation in stage III + negative nodes.
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58.7
Native collagen-elastin scaffold for coverage of traumatic and infected wounds: First clinical and ex-
perimental experiences
G. Jukema, F. Schäfer, C. Villefort, H.-P. Simmen (Zurich)

Objective: Traumatic wounds, especially in combination with loss of soft tissue, can be difficult to heal 
and are more likely to get infected. We report our results with a novel method using a three-dimensional 
collagen-elastin scaffold to support surgical wound healing with early soft tissue coverage.
Methods: A novel and experimental method based on a collagen-elastin scaffold (thickness 1-2 mm) 
for wound bed preparation in combination with repetitive surgical debridement’s and negative pres-
sure wound therapy was applied in traumatic wounds to enhance second-intention tissue granulation. 
In 16 complex trauma patients (8 females, 8 males, mean age 51.4 (18-81) years with 1 upper and 
16 lower extremity wounds), early wound secondary coverage could be achieved to limit extended 
infections, to reduce the number of reconstructive (free) flap surgery for covering soft tissues and to 
prevent limb amputations.
Results: Mean follow up time 14.2 months (2 - 44 months). One patient died during follow up due to 
severe co-morbidities. By using repetitive surgical debridement’s, the new scaffold, as well as negative 
pressure therapy, followed by either mesh graft transplantation or secondary free flap transplantation 
for final wound closure, new granulation tissue could be achieved in all patients. During the surgi-
cal procedures and wound healing process, histological biopsies were taken to investigate wound 
healing and to follow-up the process of remodeling of the native collagen-elastin scaffold. Compared 
to standard wound healing of traumatic wounds, our novel approached allowed accelerated and a 
significantly greater neo-angiogenesis. 
Conclusion: In this first report on the use of a novel native collagen-elastin scaffold in complex trauma 
wounds we show that the formation of new granulation tissue with ingrowth of capillary vessels was 
improved, reducing wound healing time and enhancing early wound closure .

Endocrine Surgery 62
62.1
Thyroid Surgery 100-years after Theodor Kocher: Back to the roots with reduced overall morbidity / 
mortality and increased socioeconomic benefits
C. Kim-Fuchs, R. Kaderli, D. Candinas, C. Seiler (Bern)

Objective: Learning from his initially unfavourable experiences with total thyroidectomy Theodor Koch-
er proposed subtotal resections in benign thyroid disease, which has become the “Gold Standard” 
worldwide. However a high recurrence rate associated with subtotal resections and further research 
elucidating the molecular growth mechanism in goitrogenesis, led us to change our surgical concept 
back to Kochers initial “radical” resection with at least a hemi-thyroidectomy, or total thyroidectomy in 
bilateral disease. The aim of this cohort study was to evaluate morbidity, mortality and the socioeco-
nomic benefits in relation to the extent of surgery based on our large prospective single institutional 
cohort database spanning 44 years.
Methods: Data of 6117 patients undergoing thyroidectomy were collected prospectively over 44 years. 
A total of 2,867 subtotal resections (first study period from 1972 to 1990) with 3488 nerves at risk 
were compared with 3,250 extended thyroid resections (5033 nerves at risk) (second period from 
1991 to 2016). Morbidity, mortality and further endpoints were analysed.
Results: There were no differences in demographic aspects or diagnosis between the two time periods. 
The number of redo goitre surgery decreased from 11.1% in the first period to 7.0% in the second period 
(p < 0.001). The incidence of permanent recurrent laryngeal nerve palsy in primary operations was 
significantly higher in the first period compared to the second period (3.6% vs. 0.8%; p < 0.001). No 
significant difference was found for redo-surgeries in the two periods. Permanent hypoparathyroidism 
decreased from 3.2% in the first period to 0.6% in the second period (p < 0.001). Based on the signifi-
cant reduction of recurrences there was an important impact on patients outcomes resulting in signifi-
cant socioeconomic consequences (383 preventable operations, 91 preventable permanent recurrent 
laryngeal nerve palsies, 74 preventable cancers and 15 preventable cancer deaths).
Conclusion: Change in surgical strategy significantly decreased recurrent disease and its need for 
repeat-follow-ups, re-operations including its morbidity and long-time mortality. This has significant 
impact on patient management and comfort and as well on health care costs and socioeconomic 
benefits.

62.2
Preoperative detection of lymph node metastases in patients with medullary thyroid cancer - the value 
of F-DOPA PET-CT and ultrasound
L. Brammen, A. Selberherr, C. Bichler, S. Strobl, G. Karanikas, M. Hartenbach, G. Bodner, O. Koperek, B. 
Niederle, C. Scheuba, P. Riss (Vienna/AT)

Objective: At the time of diagnosis approximately one third of medullary thyroid cancer (MTC) patients 
show lymph node metastasis. Current therapeutic recommendations include total thyroidectomy and 
extended lymph node dissection. However, not all patients require extended lymph node dissection. 
The aim of this study was to determine the value of F-DOPA PET-CT and ultrasound in the detection of 
the primary tumour and the prediction of possible lymph node metastasis for planning the extent of 
surgery in patients with MTC.
Methods: 50 patients (24 males/26 females) with histologically proven MTC, preoperative F-DOPA-
PET-CT and ultrasound were included. Results of imaging studies were correlated with preoperative 

basal (bCt) and calcium-stimulated (sCt) calcitonin levels and with final histology.
Results: According to the UICC 2010 classification, patients were staged as follows: pT1a: 15, pT1b: 
17, pT2: 8, pT3: 9 and pT4: 1. Mean bCt and sCt levels were 2097 pg/ml (range: 15 - 22953 pg/ml) 
and 26681 pg/ml (range: 100 - 209186 pg/ml), respectively. Mean CEA was 54.4 μg/l (normal <3.8 
μg/l). F-DOPA scan was positive in 43 patients (86%; mean tumour size: 19.5 mm), seven (14%; mean 
tumour size: 8 mm) were negative. Ultrasound correctly detected the primary tumour in 98% of the pa-
tients. Among all patients with lymph node metastasis (21/50; 42%), F-DOPA was correctly predictive 
in 12 patients (57%) and ultrasound in 8 patients (38%).
Conclusion: While F-DOPA PET-CT and ultrasound show a high sensitivity in localizing the primary tu-
mour in patients with MTC, this is not true for the detection of lymph node metastasis. Hence, the extent 
of lymph node surgery cannot be determined based either on ultrasound or on F-DOPA-PET-CT.

62.3
Reliability of intraoperative angiography with indocyanin green after thyroid resection for the evalua-
tion of postoperative parathyroid function
J. Vidal Fortuny, S. Sadowski, W. Karenovics, F. Triponez (Geneva)

Objective: New intra-operative methods based on near-infrared images are evolving in neck surgery, 
to predict the function of each parathyroid gland (PG) visualized during thyroid surgery. We have previ-
ously demonstrated that intra-operative angiography with the fluorescent dye Indocyanin Green (ICG) 
was feasible. We present here the results of patients who underwent total thyroidectomy, and in whom 
the four PGs were characterized with ICG-angiography.
Methods: Parathyroid angiography with intravenous administration of 3.5mL of ICG was performed 
in consecutive patients undergoing total thyroidectomy. A near-infrared imaging endoscopic system 
(PinPoint, NOVADAQ) was used to characterize the vascularization of the identified PG after thyroid 
resection. Patients with four PGs were identified represent the study cohort. Data collection was done 
prospectively.
Results: Between September 2014 and December 2016, 4 PGs were visualized in 70 of 292 patients 
undergoing total thyroidectomy. At least one well-perfused PG was demonstrated by ICG-angiography 
in 55 patients (78.5%). None of them developed post-operative hypoparathyroidism. For 42 of those 
55 patients PTH and calcium values were evaluated at postoperative day 10 and were all in the normal 
range. For the other 13 patients clinical follow up was done without blood test; none of them developed 
symptoms of hypoparathyroidism. In the other 15 patients, ICG-angiography did not show a good vas-
cularization of any of the four PGs, despite the fact that at least one PG was visually considered well 
preserved in 8 of these 15 patients. Eleven of the 15 patients (including 2/4 with visually well preserved 
PGs) were hypoparathyroid at POD1 and six of them at POD10. One patient was still hypoparathyroid 
after 6 months; the others recovered a good parathyroid function. In nine patients 11 PGs were au-
totransplanted.The Positive Predictive Value of ICG-angiography (absence of hypoparathyroidism with 
at least one well vascularized PG) was 100% and the Negative Predictive Value (hypoparathyroidism 
when no PG is well vascularized) was 73.3%.
Conclusion: ICG-angiography evaluation of the PG is reliable and better than visual evaluation alone. 
ICG-angiography could help surgeons to decide which PG should be autotransplated and could be a 
reliable tool to adapt the post-operative management of patients according to the ICG-angiography 
results.

62.4
Reduction of the rate of hypoparathyroidism on post-operative day 1 after the introduction of parathy-
roid gland angiography in a consecutive series of 773 total thyroidectomies
J. Vidal Fortuny, S. Sadowski, W. Karenovics, F. Triponez (Geneva)

Objective: New techniques to predict the viability of parathyroid glands (PG) during neck surgery have 
been recently introduced: autofluorescence to help localize the PG and indocyanine green angiogra-
phy of PG to predict the perfusion and functional status of the glands. The aim of this study was to see 
whether the introduction of PG angiography has reduced the rate of post-thyroidectomy hypoparathy-
roidism in a consecutive series of total thyroidectomies.
Methods: Comparison of the rate of hypoparathyroidism at post-operative day 1 (POD1) in patients 
who had undergone total thyroidectomy (including those with neck dissection) before and after the 
introduction of PG angiography in October 2014. Patients with concomitant parathyroid pathology 
and patients with redo surgeries were excluded. Hypoparathyroidism was defined as PTH levels < 1.1 
pmol/L.
Results: Between January 2012 and December 2016, 1862 neck surgeries have been performed in 
our center of whom 773 were total thyroidectomies corresponding to the inclusion criteria. Neck dis-
section was performed in 134 of those patients. ICG angiography was performed in 215 of the 334 
patients (64.4%) operated after the introduction of ICG angiography. Before the introduction of ICG 
angiography, 46 of 439 (9.3%) patients were hypoparathyroid at POD1 compared to 21 of 334 (6.3%) 
patients after the introduction of ICG angiography (p = 0.041, Chi-Square test). Moreover, the PTH level 
on POD 1 was significantly higher in patients after the introduction of ICG angiography as compared 
to patients before (3.18 +/- 1.75 versus 2.8 +/- 1.49, p = 0.005, two-sided T-test). Despite the fact that 
ICG angiography was not performed in all the patients, it lead to a significant increase in PTH value at 
POD1, suggesting that the surgical technique of PG preservation was modified.
Conclusion: The implementation of intraoperative ICG angiography of the PGs to evaluate the viability 
and function of the parathyroid glands during thyroidectomy has significantly decreased the rate of 
immediate hypoparathyroidism. This reduction of post-thyroidectomy hypoparathyroidism is linked to 
both, new technology and modifications in surgical techniques.
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62.5
Risk factors for hungry bone syndrome after surgery for primary hyperparathyroidism
R. Kaderli1, P. Riss2, A. Selberherr2, C. Scheuba2, B. Niederle2 (1Bern, 2Vienna/AT)

Objective: Prolonged and profound hypocalcaemia after surgery for primary hyperparathyroidism 
(PHPT) is called “hungry bone syndrome” (HBS). In view of the discussion about perioperative vitamin 
D supplementation, the aim of the present study was to evaluate risk factors for HBS with a focus on 
the impact of preoperative 25-hydroxyvitamin D3 (25(OH)D3) deficiency.
Methods: For this retrospective study we considered patients who underwent surgery for PHPT from 
September 2009 until December 2015. We studied 385 patients with removal of a solitary parathyroid 
adenoma, of whom 33 had an HBS. All patients were followed up two days before surgery, intraopera-
tively, daily in the first week postoperatively, 8 weeks and 6 months postoperatively.
Results: Spearman correlation showed no association between 25(OH)D3 and osteocalcin (r=-0.141) 
or bone mineral densitiy of the left femoral neck (BMDneck) (r=0.009). Median volume of the oper-
ated adenomas and Ca were slightly associated with intact parathyroid hormone (iPTH) (r=0.466 
and r=0.420, respectively). Univariate analysis of preoperative 25(OH)D3 did not reveal an impact 
on HBS (c-index=0.587). Univariate logistic models adjusted for osteocalcin, BMDneck and 25(OH)
D3 showed a significant relationship of iPTH with HBS (OR 2.09, 95% CI, 1.47-2.97; p<0.001). iPTH 
had the highest predictive value (c-index=0.785, 95% CI, 0.693-0.877), followed by osteocalcin (c-
index=0.685, 95% CI, 0.567-0.804), BMDneck (c-index=0.648, 95% CI, 0.550-0.745) and 25(OH)D3 
(c-index=0.576, 95% CI, 0.466-0.687).
Conclusion: We did not find a relationship between preoperative 25(OH)D3 deficiency and HBS. The 
only significant risk factor for the development of HBS was a high preoperative iPTH, which showed an 
association with high Ca levels and large volumes of resected adenomas.

62.6
Temporary hypoparathyroidism after surgery for primary hyperparathyroidism: Validity of early post-
operative parathyroid hormone and calcium levels
R. Kaderli1, P. Riss2, A. Selberherr2, C. Scheuba2, B. Niederle2 (1Bern, 2Vienna/AT)

Objective: Little is known about postoperative calcium (Ca) and vitamin D3 substitution in primary 
hyperparathyroidism (PHPT). Ca reaches the lowest values at postoperative day (POD) 2, in case of 
hungry bone syndrome (HBS) after POD 4.The aim of the present study was to evaluate the association 
of intact parathyroid hormone (iPTH) and Ca on POD 1 with temporary hypoparathyroidism and HBS 
after surgery for PHPT.
Methods: Patients with sporadic PHPT undergoing removal of a solitary parathyroid adenoma were 
included. Potential risk factors for hypoparathyroidism and HBS were evaluated by taking blood sam-
ples before surgery, intraoperatively, at POD 1, POD 5-7, in postoperative week 8 and postoperative 
month 6.
Results: Of 425 patients, 43 (10.1%) had temporary hypoparathyroidism and 36 (8.5%) had HBS 
on POD 5-7. Persistent hypoparathyroidism >6 months postoperatively did not occur. IPTH on POD 
1 showed the highest discriminative ability for temporary hypoparathyroidism (c-index=0.952) and 
HBS (c-index=0.708) on POD 5-7. Extending the model by Ca resulted in little improvement of the dis-
criminative ability for temporary hypoparathyroidism (c-index=0.964) and a smaller discriminative 
ability for HBS (c-index=0.705). Independent of the Ca level on POD 1, all the patients with temporary 
hypoparathyroidism on POD 5-7 had an iPTH <15 pg/ml on POD 1 and 8/36 patients with HBS on POD 
5-7 had an iPTH ≥15 pg/ml on POD 1.
Conclusion: HBS can only be excluded after POD 4 with subsequent calcium and vitamin D3 substitu-
tion. If iPTH is <15 pg/ml on POD 1, a second iPTH measurement on POD 2 is suggested to exclude 
postoperative temporary hypoparathyroidism.
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68.1
The use of covered and uncovered stentgrafts in the treatment of arterial occlusive iliac disease: A 
single center experience
L. Briner, E. Allain, C. Dubuis, F. Marra, S. Déglise, J. M. Corpataux, F. Saucy (Lausanne)

Objective: The aim was to compare the performance of the AdvantaV12® covered stent and the Cobalt 
Chromium balloon-expandable stent Omnilink Elite® in the treatment of iliac occlusive disease. 
Methods: We designed a monocenteric retrospective observational study. From January 2013 to Sep-
tember 2015, we selected all consecutive patients treated for iliac occlusive disease with AdvantaV12 
(group1) (Maquet-Atrium Medical, USA) or Cobalt Chromium uncovered stent Omnilink Elite (group 
2) (Abbott, USA). All data were retrospectively analysed from a prospective database. The primary 
outcome was defined as primary patency at 1 and 2 years, the secondary outcome are freedom from 
30-day complications, technical success and hospital stay. Fisher’s exact test or Pearson chi-square 
was used for categorical variables when required. Independent t-test was used for continuous vari-
ables. Patency rates were calculated using Kaplan-Meier survival analysis and log rank.
Results: We selected 31 patients in group 1 with a mean age of 63 years [range 49; 84] with a pre-
dominance of male subjects (n=23; 74%). Group 2 is represented by 35 patients with a mean age of 
68 years [range 47; 88] and a male predominance (n=22; 62%) as well. Intermittent claudication 
(Fontaine stage IIb) was the main indication for treatment in group1 (n=25; 37%) and group 2 (n=28; 
42%) p=0.93. Mean follow-up is 307 +/- 299 days. In group 1 the primary patency was 94% at 1 and 
2 years. In group 2 the primary patency was 100% and 94% at 1 and 2 years respectively. No statisti-

cal difference was observed between the two groups (p=0.65). 30-day complication rate was 4.5% 
in group 1 and 6.1% in group 2; p=0.81). The technical success was 100% in both groups. The mean 
hospital stay was 7.2 +/- 8.7 days in group 1 and 7.7 +/- 6 days in group 2; p=0.64).
Conclusion: Endovascular treatment of iliac occlusive disease with covered or uncovered stents de-
livers both satisfactory short- and mid-term technical and patency rates in patients with intermittent 
claudication. The selection of covered or uncovered stentgraft is still a matter of debate.

68.2
Postoperative low on-treatment aspirin response in patients undergoing major aorta and peripheral 
open vascular surgery
C. Dubuis, F. Hadorn, F. Gronchi, J. F. Iglesias, L. Alberio, J.-M. Corpataux, C. Kern, C. E. Marcucci  
(Lausanne)

Objective: The primary objective of this trial was to establish the postoperative response to low-dose 
aspirin therapy in patients undergoing major aorta and peripheral vascular surgery. The secondary 
objective was to evaluate whether aspirin response was associated with occurrence of major adverse 
cardiovascular events. Patients undergoing vascular surgery are at the highest risk of postoperative 
cardiovascular complications. Most of these patients are chronically treated with daily low-dose as-
pirin for secondary prevention. Low on-treatment response to aspirin is associated with increased 
cardiovascular morbidity. We hypothesized that the postoperative inflammatory reaction and throm-
bocytosis would reduce aspirin response.
Methods: 26 patients chronically treated with low-dose aspirin undergoing open vascular surgery 
were enrolled. Platelet count and platelet aggregation were measured daily from the day of surgery 
until the fifth postoperative day. Aggregation was measured by impedance aggregometry after activa-
tion with arachidonic acid (ASPI-test) on the Multiplate® analyzer.
Results: Platelet count and IA at baseline were 240 ± 78 G/L and 19 ± 3 AU respectively. Platelet count 
dropped significantly on postoperative days 1, 2 and 3 and returned to baseline on postoperative day 
4. ASPI-test results were similar to baseline for the first 3 postoperative days and increased to 33 ± 
4 on postoperative day 4. The number of aspirin low responders increased from 11% on the day of 
surgery to 30% on day 4.
Conclusion: The increased platelet turnover between postoperative days 3 and 4 coincides with re-
duced response to aspirin. Aspirin insufficiently inhibits new platelets entering into circulation during 
postoperative thrombocytosis. This coincides with the previously reported peak incidence of postop-
erative major adverse cardiovascular events occurring among high-risk patients after major vascular 
surgery.

68.3
Ten-years experience using cryopreserved arterial allografts for distal bypass
S. Masmejan, C. Dubuis, L. Briner, F. Marra, C. Haller, F. Saucy, J.-M. Corpataux, S. Déglise (Lausanne)

Objective: Nowadays, the prevalence of peripheral arterial disease reaches 20%, especially in our age-
ing population. In long occlusions, the treatment of choice remains the venous distal bypass. However, 
the number of patients who have already been operated and/or in whom no veins are available is con-
tinuously growing. It has been shown that distal prosthetic bypass is associated with bad outcomes 
in term of patency but also limb salvage and others solutions have to be proposed in this situation. 
The aim of this study is to report our 10-years experience of distal bypass using arterial cryopreserved 
allografts.
Methods: Retrospective analysis of data retrieved from our Department between January 2006 and 
December 2015 was done. All consecutive patients with distal bypass with arterial cryopreserved al-
lografts coming from the European Bank in Brussels, Belgium were included. Endpoints were patency 
rates, postoperative complications and survival rate.
Results: During the study period, 47 bypasses have been performed in 43 patients. There were 16 men 
and 27 women, with a mean age of 77 years old (range 43-94). Indications were critical limb ischemia 
in 83% of patients, acute ischemia in 15% and popliteal aneurysm in the remaining 2%. 86% (37/43) 
of patients had already been operated on the same leg. Half of the distal anastomoses were performed 
on one of the tibial vessels. The mean length of operation was 172 minutes (range 74-407). In the post-
operative period, 16 complications occurred (6 occlusions, 4 bleeding and 6 wound dehiscences) and 
required 14 re-interventions. Among them, there were 4 thrombectomies, 1 overbypass and 2 major 
amputations. During the mean follow-up of 844 days (range 98-2568), estimates of primary and sec-
ondary patency rates at 6, 12, 24 and 48 months were 64%, 50%, 46%, 28% and 84%, 73%, 65 and 
45%, respectively. Limb salvage rates at 12, 24 and 60 months were 88%, 88% and 78%. Survival rates 
at 12, 24 and 60 months were 97%, 78% and 45%.
Conclusion: Despite a low rate of primary patency at 2 years, the secondary patency is acceptable 
and the limb salvage reached almost 90%. This is good considering the complex treated population, of 
whom only 50% survived at 5 years. Considering these results, cryopreserved arterial allografts seem 
to be a suitable alterative for distal bypass in the absence of venous material.

68.4
In-stent restenosis of the superficial femoral artery and popliteal artery segment: Long-term results 
after combined treatment with excimer laser debulking and drug coated balloon angioplasty
G. Prouse, S. Engelberger, L. Giovannacci, P. Nicotera, J. Van den Berg (Lugano)

Objective: Long term results of most stand-alone treatments of in-stent restenosis after superficial 
femoral artery (SFA) stenting, remain suboptimal. Short-term results after treatment with drug coated 
balloons (DCB) or with excimer laser debulking (ELA) alone were positive, but trials have shown that 
their efficacy fades in the mid- to long-term. The aim of this study is to evaluate the long term outcome 
of combined treatment of SFA and popliteal artery in-stent restenosis with ELA and DCB.
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Methods: A cohort of 25 patients with in-stent restenosis or occlusion of the SFA and popliteal artery 
was followed-up prospectively after combined treatment with excimer laser debulking and drug coated 
balloons. The procedures were all performed at the same center. Classification of the treated lesions 
followed the angiographic patterns described by Tosaka. Primary patency and freedom from target 
lesion revascularization where calculated as Kaplan-Meier estimates at 1, 2, 3, 4 and 5 years from 
treatment of in-stent restenosis. Mean Duplex follow-up was 35.1 months (range 4-77) and clinical 
follow-up was 37.3 months (range 10-78).
Results: Mean age of the treated patients was 71.8 years, 15 of them suffered from critical limb is-
chemia and 10 from intermittent claudication. Of the treated lesions 20 were in-stent occlusions (To-
saka class III) and 6 were focal lesions ≤ 50 mm (Tosaka class I). The average lesion length was 
105.6 mm (range 10-380 mm). Technical success was achieved in all cases. In 2 cases distal em-
bolization was observed and both were treated successfully by endovascular means. The calculated 
primary patency rates where 88.0%, 78.2%, 71.7%, 71.7%, 62.7%, whereas freedom from target lesion 
revascularization was 89.7%, 85.9%, 76.4%, 76.4% and 70% at 1, 2, 3, 4 and 5 years respectively. No 
amputations where needed during follow-up.
Conclusion: Treatment with excimer laser debulking combined with drug coated balloon angioplasty 
of in-stent restenosis in the SFA and popliteal segments seems to offer significantly better long-term 
outcomes than most stand-alone treatments. Encouraging mid-term results have been described with 
the use of drug-eluting stents, whereas results after covered stenting are still uncertain.

68.5
Results of primary stenting for the treatment of de novo long lesions of the superficial femoral artery
K. Villat, C. Dubuis1, L. Briner, J. Longchamp, F. Saucy, J.-M. Corpataux, S. Déglise (Lausanne)

Objective: Endovascular therapies are increasingly used as first choice for the treatment of long lesions 
of the superficial femoral artery (SFA), classified as TASC C and D. Many studies confirmed this strategy 
with excellent outcomes at short-term. However, due to heterogeneity in the studies regarding the type 
of lesions and the material used, no strong guidelines exist. The aim of this study is to report our experi-
ence in the treatment of long lesions (>15 cm) of the SFA with primary stenting.
Methods: Retrospective analysis of data retrieved from our Department between January 2012 and 
December 2014 was done. All consecutive patients with primary stenting of long (>15cm) de novo 
lesions of the SFA were included. Endpoints were patency rates, postoperative complications and re-
interventions.
Results: During the study period, 70 limbs in 66 patients were treated. There were 36 men and 30 
women, with a mean age of 74 years (range 51-94). Indications were critical limb ischemia, 59%, 
and claudication, 49%. The majority (73%) of the lesions were occlusions. The mean length of the 
lesions was 173 mm ± 25. A total of 123 stents were implanted, with a majority of self-expanding 
stents (93.5%). During the mean follow-up of 590 days (range 1 -1512), 19 occlusions occurred (27%) 
and 38 vascular reinterventions were performed. Moreover, 5 major amputations were required. The 
estimates of primary and secondary patency rates at 6, 12, 24 and 36 months were 78%, 71%, 59%, 
41% and 86%, 82%, 80%, 68%, respectively. Limb salvage rates at 12, 24 and 36 months were 93%, 
90% and 90%. Survival rates were 98%, 92% and 85%.
Conclusion: In long lesions of the SFA, endovascular therapy with primary stenting seems to offer good 
results especially in the short-term. After the first year, re-interventions are required to reach acceptable 
secondary patency rate. Stenting remains the endovascular therapy of choice, while waiting for more 
results on eluting technology.

68.6
Stent infection after repeated superficial femoral artery recanalization
S. Münchow, S. Weiss, T. Wyss, J. Schmidli, D. Becker (Bern)

Objective: Complications after stent placement in peripheral artery disease including hematoma, 
pseudoaneurysm as well as stent thrombosis and restenosis are well known. Stent-related infections 
are rare, mostly associated with long and complicated interventions, repeated interventions at the 
same location or short intervals between interventions.
Methods: Case report of a 45 year-old male patient with stent infection after uncomplicated percutane-
ous balloon angioplasty (PTA) and stenting for in-stent stenosis of the superficial femoral artery (SFA).
Results: This patient with known peripheral artery occlusive disease presented with early SFA in-stent 
restenosis four months after recanalization. Crossover PTA with stent-in-stent placement of a drug 
eluting stent was performed. Two weeks after the intervention the patient consulted twice because of 
inguinal pain. On duplex ultrasound, stents were patent. Fourteen days later he returned with increased 
inguinal pain and swelling, elevated temperature and night sweats. Blood levels showed elevated 
white blood cell count (19 G/l) and C-reactive protein (235 mg/l). Computer tomographic angiogra-
phy showed fluid around the proximal SFA. After ultrasound-guided aspiration of a sample of the fluid 
and blood cultures, antibiotic therapy with amoxicillin and clavulanic acid was initiated. Blood cultures 
and tissue biopsies revealed Staphylococcus aureus. The patient underwent surgical treatment with 
debridement and removal of the infected stent and artery. Reconstruction was performed with a vein 
graft and negative pressure wound therapy was initiated. After nine days of negative pressure wound 
therapy, a sartorius muscle flap was performed. The patient was discharged in good condition with 
oral antibiotic therapy for six weeks postoperatively.
Conclusion: Stent infection is a very rare complication after stent placement. Treatment includes appro-
priate antibiotic therapy after assessment of blood culture or pus. Surgical treatment includes radical 
debridement, stent/vessel removal, and a preferably autologous arterial reconstruction.

68.7
Repair of the popliteal vessels via posterior approach in isolated traumatic knee injury
V. Makaloski1, A. Stellmes2, T. R. Wyss1, J. Schmidli1 (1Bern, 2St. Gallen)

Objective: Isolated traumatic knee injury can be associated with lesions of the popliteal vessels. To 
avoid an amputation, emergent revascularization is often necessary. The aim was to evaluate the 
outcome of patients with popliteal vessel injury treated via posterior approach to the popliteal space.
Methods: Consecutive case series of patients suffering from isolated vascular trauma in the popliteal 
segments II and III, managed by posterior approach between October 2008 and December 2016, were 
analysed. Precise level of the arterial lesion was confirmed by CTA and/or duplex scan. Reconstruction 
of the popliteal vessels was performed primarily in prone position. Cast or external fixation in supine po-
sition achieved temporary knee joint stabilization and a definite stabilization was performed thereafter. 
To achieve complete follow-up information about survival and limb salvage, a cross-sectional survey 
for all patients was completed in January 2017.
Results: A total of ten patients (8 female, median age of 66 years, range 22-88) were treated after 
isolated traumatic knee injury. Eight knee dislocations and two blunt knee injuries were noted. Five 
patients experienced local dissection and five complete transections of the popliteal artery. Six pa-
tients received an interposition graft, five with veins and one with bovine pericardium tube graft. Two 
arterial defects underwent direct re-anastomosis and two dissections were treated by longitudinal ar-
teriotomy and patchplasty. Two patients had an additional transection of the popliteal vein; one was 
reconstructed with vein interposition and one with direct re-anastomosis. The former suffered from an 
early asymptomatic occlusion postoperatively. At a median follow-up of 56 months (45-99) no death 
was recorded and all limbs were preserved.
Conclusion: The posterior approach to the popliteal vessels is feasible and effective after traumatic 
knee injury and allows revascularization with direct local vessel repair or short segment interposition 
graft. High limb salvage rate can be achieved with early revascularization.

68.8
Mycotic pseudoaneurysm in the groin due to injection drug use
S. Münchow, M. Bégiun, V. Makaloski, P. Kissling, T. R. Wyss, J. Schmidli, D. Becker (Bern)

Objective: Mycotic pseudoaneurysm in the groin due to repetitive injection drug use is a common 
severe problem in drug-addicted patients. Complications like haemorrhage, distal embolization with 
ischemia, need for amputation and death are well known. The aim of this study was to evaluate man-
agement and outcome of this challenging surgical situation.
Methods: This is a retrospective analysis of consecutive patients with femoral mycotic pseudoaneu-
rysm in drug-addicted patients presenting at a tertiary referral centre between January 2000 and 
December 2016. Surgical management, predominant microorganisms, complications, mortality and 
re-infection were assessed.
Results: Twenty-two patients (14 male, 8 female) with a median age of 39 years (range 27 – 49) 
were treated. All patients underwent emergency surgery with radical debridement and in-situ revascu-
larisation with biological grafts. In 16 patients (73%) subcutaneous vacuum-assisted wound closure 
(VAC) was performed. In five patients (23%) secondary wound closure was possible. Four patients 
(18%) were treated with continued VAC therapy until secondary healing. Primary wound closure was 
achieved in three patients (14%). Muscular flaps to protect the vascular sheath were used in seven 
patients (32%). Predominant microorganism was Staphylococcus aureus (73%), followed by Strep-
tococcus (18%) and Enterococcus (14%). Main postoperative complication was wound healing dis-
orders (23%). One patient needed an above-knee amputation due to repetitive drug injections and 
embolism. No peri- and postoperative death occurred. Graft re-infection occurred in three patients after 
a median duration of six months (range 1-14).
Conclusion: Radical debridement and in-situ reconstruction using biological grafts is an effective treat-
ment with a low rate of re-infection in this difficult cohort of patients. Wound healing disorders remain a 
major postoperative issue. Follow up is difficult due to poor patient compliance.

68.9
Limb salvage in patients with acute ischemia due to thrombosed popliteal artery aneurysm
P. Kissling, S. Jungi, D. Becker, M. K. Widmer, T. R. Wyss, J. Schmidli (Bern)

Objective: Acute ischemia due to thrombosed popliteal artery aneurysm is associated with high inci-
dence of limb loss. The aim of this study was to analyze the rate of limb salvage in patients with acute 
ischemia due to thrombosed popliteal artery aneurysm.
Methods: All consecutive patients suffering from acute limb ischemia due to thrombosed popliteal 
artery aneurysm treated by immediate surgery between January 2001 and December 2016 were 
analyzed. Analysis included aneurysm morphology, limb salvage, level of amputation and 30-day 
mortality.
Results: A total of 51 patients (48 males, median age 75 years, range 46-97) were included. The mean 
operating time of the emergency revascularization was 341 min (±134). The 30-day mortality was 4% 
(2/51, one 88 year-old patient with multi-organ failure due to diverticulitis and cardiac reasons and 
one 90 year-old patient with congestive heart failure). Three patients needed primary amputation (two 
without attempted revascularization). The 30-day major amputation rate was 16% (8/51, five through-
knee, three below-knee amputations). One patient needed mid-foot amputation. Compartment syn-
drome occurred in 14 patients (28%). The median size of the popliteal artery aneurysm was 33mm 
(range 13-80mm). One patient had a previously known popliteal artery aneurysm.
Conclusion: Successful revascularization in acute limb ischemia in patients with thrombosed popliteal 
artery aneurysm leads to high rate of limb salvage and low early mortality. Except in one patient, the 
popliteal artery aneurysm was not diagnosed before acute limb ischemia occurred.
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73.1
Defining benchmark outcomes for ALPPS – an analysis of low risk patients from the international 
ALPPS registry
D. A. Raptis, M. Linecker, P. Kambakamba, H. Petrowsky, P. A. Clavien (Zurich)

Objective: The “Associating Liver Partition and Portal vein Ligation for Staged hepatectomy” (ALPPS) 
procedure is associated with a wide range of reported morbidity and mortality rates, depending on 
patient, disease, technical and center characteristics. However, no reference values are available on 
outcomes after ALPPS. Studies have suggested poorer outcome in low volume centers, in patients > 
67 years of age and diseases other than colorectal metastases.
Methods: All 859 patients registered in the International ALPPS registry were screened for eligibility. 
Benchmark values derived from 7 parameters including centers having performed at least 30 cases, 
patients younger than 67 years of age, and with colorectal metastasis. Data are presented as pro-
portions and 95% confidence intervals (95% CI) or median and interquartile range (IQR). This study 
received approval by the scientific committee of the ALPPS registry.
Results: 111 (13%) of all ALPPS patients met the inclusion criteria of “benchmark” cases, with a me-
dian age of 57 (47-61) years, 37 (33%) females. 97% (95-99) of benchmark patients reached stage 
2, 66% (48-64) developed complications including 18% (12-23) grade >3a complication, and median 
comprehensive complication index (CCI) of 12, 6% (3-9) developed liver failure based on the ISGLS 
criteria on postoperative day 5 after ALPPS stage 2. The 90-day mortality rate was 5% (1-9) with an 
87% overall 1-year survival rate. A subgroup analysis within the benchmark population revealed a zero 
percent 90-day mortality in patients below the age of 55 years.
Conclusion: This is the first study to establish benchmark values after ALPPS, serving as a reference for 
evaluating surgical performance among centers, indications, other surgical procedures and treatment 
strategies. ALPPS may be performed safely in selected patients with comparable morbidity rates to the 
best series of major HPB (Hepato-Pancreato-Biliary) procedures.

73.2
Early postoperative drop of serum phosphate is associated with rapid liver growth in ALPPS
P. Kambakamba, M. Linecker, C. S. Reiner, T. D. Nguyen Kim, P.-A. Clavien, H. Petrowsky (Zurich)

Objective: ALPPS (Associated Liver Partition and Portal vein ligation for Staged hepatectomy) is a 
two-stage hepatectomy which induces a strong regenerative impulse enabaling extended resections. 
The rapid hypertrophy after the first stage of ALPPS is based on rapid cell devision. This physiological 
process demands tremendous amounts of phosphate for the synthesis of nucleotidetriphosphates 
during DNA replication in the early postoperative course of the first stage of ALPPS surgery. Therefore, 
the aim of this study was to analyze whether changes in serum phosphate levels are associated with 
liver growth in ALPPS.
Methods: Serum phosphate changes within the first 7 postoperative days (POD) after the first stage 
of ALPPS were assessed in 49 patients. All patients had CT or MRI scanning before ALPPS and at day 
POD 7 after first stage surgery. The future liver remnant increase was assessed by image-based volu-
metry. The association of serum phosphate drop after the first stage of ALPPS with liver hypertrophy 
was investigated. 
Results: After the first stage of ALPPS, serum phosphate levels decreased from 1.1 mmol/l (IQR 0.92-
1.2) preoperatively to a nadir of 0.7 mmol/l (IQR 0.54-1.02; p<0.001) postoperatively. The median 
phosphate drop was 40.9%/day (IQR -68.9 to -17.3%/d) and was most pronounced within the first 
72 hours after the first stage of ALPPS surgery. Patients with a phosphate drop >40%/day showed 
significantly accelerated liver hypertrophy (median +264 ml; IQR 196-347 ml) after the first stage of 
ALPPS as compared to patients with a drop ≤40%/day (median +183 ml; IQR 112-211 ml; p=0.018). 
Although not stastistical signficant, the high phospahte drop group had a lower incidence of ISGLS (In-
ternational Study Group of Liver Surgery) liver failure compared to the low phosphate group (8 versus 
17%). Also, the patient group with the high phospahte drop had a shorter median interstage interval 
(8 versus 12 days; p= 0.043).
Conclusion: Early postoperative serum phosphate drop after the first stage of ALPPS is associated with 
rapid liver growth and reflects the high demand of phosphate during the regenerative process in the 
early postoperative course after the first stage surgery. Therefore, early postoperative serum phosphate 
changes might serve as surrogate marker for liver growth in ALPPS.

73.3
Introduction of left laparoscopic hepatectomy at a cantonal hospital
C. Soll1, R. Stärkle2, F. Grieder1, H. Gelpke1, S. Breitenstein1, E. Schadde1,3 (1Winterthur, 2Basel, 3Chicago/
USA)

Objective: Left hemi-hepatectomies are less common among major liver resections. Major laparoscop-
ic liver resections (LLR) were first introduced in 2015 at the Cantonal Hospital Winterthur in the form of 
right resections and a video presenting the general approach was presented at the SGC congress in 
2016. In 2016, laparoscopy became the standard for left-sided resections as well. The objective of this 
video is to present the technique of laparoscopic left hepatectomy.
Methods: The video documentation of a left LLR was reviewed. A 7- minute video was scripted de-
scribing the development of the LLR program at the Cantonal Hospital Winterthur, patient selection 
for laparoscopy, technique and postoperative pathway. The mobilization of the left lobe and of the 
caudate lobe off the vena cava, the hilar and parenchymal transection are demonstrated: Tips, tricks 
and technical pitfalls are reviewed.

Results: Left LLR is demonstrated in a 48 y/o woman with recurrent hepato-lithiasis. The patient was 
positioned in french position, four 12 mm working ports and a 12 mm camera port for the Olympus 
endoeye 3-D video system were used with the Airseal for insufflation. The left triangular ligament was 
mobilized. Hilar dissection was performed to the left of the hepatic artery bifurcation. Tricks how to uti-
lize the length of the left portal vein for transsection between the portal vein bifurcation and the umbili-
cal fissure are demonstrated. The video demonstrates the precauterization technique with bipolar and 
dissection technique with the Dissectron ultrasonic dissector. Left portal plate transection by stapler 
and negotiation of the middle hepatic vein is demonstrated. Specimen is removed through a Pfan-
nenstiel incision.
Conclusion: The video shows an approach to left LLR, which is less common among major hepatec-
tomies. With the experiences gained from right LLR and parenchymal transection, left LLRs are easy to 
implement in centers with general experience in advanced laparoscopic surgery. 
  

73.4
Rapid hypertrophy in ALPPS correlates with the abrogation of collaterals between the liver lobes: A 
study in pigs
E. Schadde1,2, R. Deal2, P. Olthoff3, M. Hertl2, S. Breitenstein1 (1Winterthur, 2Chicago/USA, 3Amsterdam/NL)

Objective: Associating Liver Partition and Portal Vein Ligation for Staged Hepatectomy (ALPPS) induc-
es more rapid liver growth than portal vein ligation alone (PVL). The difference is a transection of liver 
parenchyma between the deportalized lobe and the future liver remnant in ALPPS. One hypothesis to 
explain the phenomenon of rapid hypertrophy is that the formation of collaterals across the watershed 
between hemi-livers is not possible. The aim of this study was to determine if abrogating the formation 
of new portal vein collaterals through different degrees of parenchymal transection impacted growth 
rates of ALPPS and PVL in pigs and if the quantity of collaterals correlate with the degree of hypertrophy.
Methods: Models of ALPPS and PVL, using the right posterior lobe as the growing liver sector, were es-
tablished in 12 pigs. Animals were randomized to undergo ALPPS (n=4), PVL (n=4) or “partial ALPPS” 
by varying degrees of transection of the parenchyma (n=2). Hepatic volume was measured by fluid 
displacement method after 7 days. Portal blood flow and pressure were measured using an ultrasonic 
flow meter and manometry, respectively. Portal vein collaterals were examined from epoxy casts. Liver 
histology was examined in hematoxylin-eosin and Ki-67 staining.
Results: PVL, partial ALPPS, and ALPPS led to different degrees of volume increase of the posterior lobe 
by 40% (IQR33-45), 128% (IQR78-178), and 207% (IQR196-273) respectively (p<0.005). In PVL and 
partial ALPPS, substantial new portal vein collaterals were found. Their development allows decom-
pression of the hyperperfused growing liver into all hepatic vein territories. The number of collaterals 
correlated inversely with the growth rate. Portal blood flow was similarly increased for PVL, partial 
ALPPS and ALPPS, but different outflow areas due to the many collaterals in PVL and the low degree 
of collateralization in ALPPS.
Conclusion: These data suggest that liver hypertrophy following PVL is inversely proportional to the 
development of intrahepatic collaterals during the first week. Hypertrophy after ALPPS is likely more 
rapid due to reduction of portal collaterals through transection. Outflow modulation may allow a similar 
degree of hypertrophy as parenchymal transection.

73.5
Quality of life after major liver surgery for benign and malignant tumors: A prospective, single center 
experience
P. Studer, T. Horn, V. Fiege, A. Haynes, D. Candinas, V. Banz (Bern)

Objective: Long-term quality of life (QoL) after major liver resection (LR) is becoming increasingly im-
portant, as significant improvements in operative methods and perioperative care have resulted in a 
consecutive decrease in morbidity and mortality. Here we evaluated postoperative QoL after major LR 
for benign and malignant tumors.
Methods: QoL was evaluated prospectively using the European Organization for Research and Treat-
ment of Cancer Quality of Life Questionnaire Core-30 and the liver-specific QLQ-LMC21 module preop-
eratively and 1, 3, 6 and 12 months after surgery.
Results: Between 06/2007 and 01/2013 n=188 patients (n=130 with malignant disease, n=58 with 
benign disease) requiring major LR were included in the study. The global health status was equally 
reduced in both groups preoperatively and one month after LR. While patients with benign disease 
had a significantly higher global health status after 3, 6 and 12 months compared to patients with 
malignant tumors (p=0.000, p=0.002, p=0.006), all patients showed an improvement in their global 
health status 3, 6 and 12 months postoperatively. Patients with benign disease presented with sig-
nificantly higher physical functioning scores at 3, 6 and 12 months (p=0.011, p=0.025, p=0.041) and 
lower fatigue score at 3, 6 and 12 month compared to the patients with malignant disease (p=0.001, 
p=0.002, p=0.002).
Conclusion: This prospective study confirms the overall good QoL in patients after major LR for benign 
and malignant tumors. While benign diseases were generally associated with better short and long-
term QoL scores after LR, surgery resulted in an improvement of the overall global health status for 
patients with benign and malignant diseases as compared to the preoperative state.

73.6
Percutaneous stereotactic irreversible electroporation (IRE) of unresectable and thermally unablat-
able liver tumors
P. Tinguely, G. A. Prevost, V. Banz, G. Beldi, D. Candinas, A. Lachenmayer (Bern)

Objective: Ablation strategies become increasingly important in the local treatment of liver lesions 
when surgical resection is not feasible. Although the accessibility of liver tumors can be improved by 
image-guided navigation systems, some tumors are still not amenable to conventional thermal abla-
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tion due to their immediate proximity to main blood vessels and the bilary system. In these patients, IRE 
as a non-thermal ablation technique allows locally destructive treatment for otherwise unresectable 
and thermally unablatable liver tumors.
Methods: Retrospective analysis of 4 patients treated at the Department of Visceral Surgery and Medi-
cine of the Bern University Hospital. Indication for IRE was the lack of other curative treatment options 
in patients with otherwise stable disease and good response to previous treatments. All patients were 
discussed at the clinic’s interdisciplinary tumorboard. IRE was performed using stereotactic image 
(CT) guidance for percutaneous placement of multiple ablation probes. General anesthesia using 
jet ventilation was applied to minimize breathing motion and optimize registration and accuracy for 
the placement of ablation probes. All interventions were performed in an interdisciplinary team of sur-
geons and radiologists.
Results: Four patients were treated with percutaneous stereotactic IRE. None of the patients developed 
major complications (1x symptomatic pleural effusion and 1x asymptomatic elevated liver enzymes). 
Median length of hospital stay was 2.5 days. Two patients with neuroendocrine tumor metastasis and 
hepatocellular carcinoma in segment I (28mm and 9mm), respectively, showed no signs of local re-
currence 12 and 19 months after IRE. The other two patients had colorectal liver metastases located in 
immediate proximity to the central venous star. One patient remained tumor-free after 19 month with 
2x IRE. The other patient was recurrence-free after 10 months, but developed new intrahepatic lesions 
hereafter. The applied navigation system enabled a precise planning followed by precise placement of 
ablation probes and immediate control over intrahepatic probe positions and ablation zones.
Conclusion: Percutaneous IRE of liver tumors is a safe local ablation technique and represents a prom-
ising alternative for otherwise unresectable and thermally unablatable liver lesions. Precision and ac-
curacy can be improved using a stereotactic CT-guided navigation.

73.7
Techniques of laparoscopic liver transection – demonstration of the pre-cauterization technique
E. Schadde1,2, C. Soll1, F. Grieder1, R. Stärkle1, S. Breitenstein1, M. Autran Machado3 (1Winterthur,  
2Chicago/USA, 3Sao Paolo/BR)

Objective: Laparoscopic liver surgery faces similar challenges as open surgery in parenchymal tran-
section. The use of the Cavitron Ultrasonic dissector (CUSA) for dissection, follwed by bipolar electro-
cautery for sealing is now well established in both open and laparoscopic surgery and leads to mini-
mal blood loss and good visibility. However hemostasis remains a challenge when CUSA dissection 
leads to bleeding of vessels inside the liver.
Methods: This video presents a technique that prioritizes biploar sealing using a laparoscopic cool-tips 
silver forceps and saline, followed by CUSA dissection, only as a “clean-up maneuver”. Without any 
inflow occlusion, larger vessels are pre-cauterized with the silver forceps and saline and the CUSA 
device is only used to clean up the “cooked” tissue. In contrast, bipolar cautery induced charring leads 
to the braking of blood vessels, sticking of the forceps and increases blood loss in the process of tran-
section. The optical aspect of the process is important, since pre-cauterized liver tissue is yellow, while 
charred liver turns black. CUSA dissection of pre-charred tissue causes bleeding while CUSA dissection 
of pre-cauterized tissues allows the identification of denatured veins and glissonian structures and the 
placement of clips or scissor transection of the denatured structures.
Results: Multiple techniques of laparoscopic liver transection are demonstrated including clamp crush 
dissection with bipolar sealing, energy device dissection and sealing (Thunderbeat® and Ligasure®) 
as well as CUSA dissection and Bipolar sealing. The superiority of the pre-cauterization technique fol-
lowed by CUSA dissection is demonstrated visually. It is demonstrated that vessels up to 4mm can be 
transected using this technique without the use of clips or staplers. Data on blood loss and outcomes 
using this technique in a cohort of patient in our centers are shown at the end of the video.
Conclusion: The video demonstrates the feasibilty of a reversed approach of first bipolar sealing fol-
lowed by CUSA dissection that preserves all advantages of anatomic preparation during liver transec-
tion. This technique can be employed by surgeons in any hospital with expertise in laparoscopic liver 
resection, use of the bipolar and CUSA dissection.

73.8
Parenchymal sparing laparoscopic liver resections of colorectal liver metastases close to the hepatic 
hilum and the hepatic vein star
E. Schadde1,2, C. Soll1, R. Stärkle3, F. Grieder1, H. Gelpke1, S. Breitenstein1 (1Winterthur, 2Chicago/USA, 
3Basel)

Objective: Parenchymal sparing resections are the default technique in the surgical care of patients 
with resectable colorectal liver metastases (CLRM). It is frequently presumed by liver surgeons that 
lesions close to the hepatic hilum are only resectable with hemi-hepatectomies or extended hepatec-
tomies, especially when performed laparoscopically. This video demonstrates that lesions in proximity 
to the hepatic vein star and hilar structures are well resectable laparascopically using a parenchymal-
sparing approach.
Methods: Two parenchymal sparing laparoscopic liver resections (LLR) for CRLM performed in 2016 
are reviewed. In patient 1 a problematic lesions in Sg 4b right above the left hepatic hilum in and in 
patient 2 a lesion between the left and middle hepatic vein are described using 3-dimensional MRI 
reconstruction by EDDA technologies. Video documentation of the resections is used to review the 
approach, tips and technical pitfalls.
Results: The two lesions are demonstrated in 3-dimensional reconstruction. Parenchymal sparing LLR 
of Sg 4b, 5,6 is demonstrated in the 49 year old male patient 1. A technique to dissect this lesion close 
to the left hilum by approaching the portal plate from above using dissection along the umbilical fissure 
is described. A parenchymal sparing resection in of Sg 2,3 and 4a in the 75 year old male patient 2 
is demonstrated to approach a lesion between the left and middle hepatic vein. No hilar dissection or 
preparation of the hepatic veins is performed in either patient. A purely parenchymal transection ap-
proach is presented using bipolar precauterization and CUSA for parenchymal dissection. This allows 

parenchymal sparing laparoscopic resections for patients, who in the past may have been offered 
open major resections.
Conclusion: This video demonstates that lesions close to the hepatic hilum or hepatic vein star do not 
require major open hepatectomy but can be approached using a laparoscopic parenchymal sparing 
approach. For the benefit of potential future re-resections in the care of patients with CRLM, such an 
approach should be considered.

MRI	  Pa'ent	  1	  

MRI	  Pa'ent	  2	  
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MRI Patient 2

73.9
PD-1: PD-L1 pathway modulates the immune response in hepatic Alveolar echinococcosis infection
F. Jebbawi, J. Wang, B. Gottstein, G. Beldi (Bern)

Objective: Alveolar echinococcosis (AE) is a chronic liver disease, which is caused by Echinococcus 
multilocularis. Infection with this parasite is associated with hepatic lesions that cannot be curatively 
treated by pharmacotherapy and may lead to the patient’s death. Not all patients exposed to the para-
site develop the disease and the parasite exhibits opportunistic properties. Currently little is known 
about immune mediated mechanisms that are associated with the infection or clearance of the para-
site. In this studies we are exploring the fraction and function of hepatic immune cells in AE and investi-
gate if the programmed cell death (PD-1)/ PD ligand (PD-Ls) pathway regulates responses to infection 
with an extracellular pathogen such as AE infection in the liver. The modulation of checkpoint inhibition 
would allow pharmacological modulation in this orphan disease. 
Methods: In our study, we investigated the frequency and function of immune T cell response in the 
liver infected with AE as well as the effect of blocking PD-L1 using PD1 KO mice and pharmacological 
treatment with anti PD-L1 in vivo on immune cells such T cells, NKT cells and ILCs subpopulations.
Results: In vivo, the infected wild type (wt) mice showed a high number of lesions in the liver associ-
ated with increased activation of CD4 Treg known to be involved in regulating the immune response 
during AE infection. The number of hepatic lesions in PD1-KO mice and after PD-L1 blocking was lower 
compared to wt mice. Pharmacological blocking of PD-L1 was associated with an increase in PD-1 
expression on different immune subpopulations such as CD4 Teff, CD4 Treg, CD8 and NKT cells. Fur-
thermore, expression of CD69 as an activation marker of T cells increased after AE infection on different 
CD3 T cell populations and decreased after anti-PD-L1 blocking. Moreover, we observed a decrease in 
IL-22 secretion by ILC-1 and ILC-3 after anti-PD-L1 injection compared to untreated mice. Furthermore, 
a population of NK1.1+Eomes-Gata3+IL-22+ appear after AE infection and further increase after anti-
PD-L1 treatment.
Conclusion: The results of this study demonstrate that the (PD-1)/ PD ligand (PD-Ls) pathway impacts 
on outcome of AE infection via modulation of hepatic Treg and CD8 T cells. These findings suggest that 
checkpoint inhibitors potentially may alter the clinical course of AE infection.
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77.1
The in situ cephalic vein bypass – an option for arterial revascularization in critical forearm ischemia
A. E. Pasch, R. Buehlmann, J. Schmidli (Bern)

Objective: Critical ischemia of the upper limb is a rare condition and may lead to amputation and sig-
nificant morbidity. Surgical interventions need individualized solutions, particularly if the patient suffers 
from a chronic shoulder dislocation.
Methods: Case report of a 85-year-old female patient with critical ischemia of the right arm and con-
comitant omarthrosis with antero-caudal dislocation of the shoulder.
Results: The patient presented with progressively cold and numb fingers starting 6 weeks before. Re-
capillarisaton of the finger tips was delayed and peripheral pulses were absent. Duplex sonography 
and CT-angiography delineated occlusion of the brachial artery and subocclusion of the distal axillary 
artery. Thrombembolectomy was performed and palpable radial pulse documented thereafter. A car-
diac or proximal aortic source for embolization was rouled out and the patient received aspirine. Three 
weeks later progressive numbness of the fingers and restpain were noticed. Another 5 weeks later the 
patient was admitted with critical ischemia of the forearm. As other sources for embolization had been 
rouled out after the initial intervention, this time, local damage to the axillary artery caused by chronic 
dislocation of the shoulder was found guilty as the source of recurrent embolization. As an orthotopic 
reconstruction was suspected to suffer the same fate as the original artery, a subclavian-radial in 
situ bypass using the cephalic vein was performed instead. Early postoperative bypass revision was 
needed due to a residual venous valve, which was valvotomized. The patient was discharged and oral 
anticoagulation was administered for six months. After 5 years the bypass is still patent.
Conclusion: The in situ cephalic vein bypass is an elegant option to treat critical upper limb ischemia, 
particularly in a patient where an orthotopic bypass would also be exposed to the causative chronic 
shoulder dislocation.

77.2
Isolated mesenteric artery dissection – a case series
S. Jungi, S. Weiss, D. Becker, T. Wyss, J. Schmidli (Bern)

Objective: Isolated mesenteric artery dissection is rare entity and treatment consensus guidelines do 
not exist. We aim to evaluate clinical presentation, management and outcome of patients with isolated 
mesenteric artery dissection.
Methods: All patients with either isolated celiac trunk (CT) and/or superior mesenteric artery (SMA) 
dissection treated at our department between January 2006 and December 2016 were analyzed ret-
rospectively.
Results: We identified 11 isolated mesenteric artery dissections in nine patients. Four patients had 
isolated SMA and three had isolated CT dissection while one patient had concurrent SMA and CT dis-
section. One patient suffered from isolated SMA dissection followed by CT dissection two years later. 
Seven patients presented with abdominal pain. In the remaining patients, it was an incidental finding. 
Three patients had progressive abdominal pain with signs of intestinal ischemia leading to one open 
fenestration and patch plasty, one aorto-mesenteric bypass and one CT stenting. No bowel resection 
was necessary and all operated patients were asymptomatic thereafter and developed no postopera-
tive complications. The remaining patients were rapidly asymptomatic under medical treatment with 
acetylsalicylic acid and oral anticoagulation for 3 months. Median follow-up was 10.5 months (range 
3 – 63) and was performed by computed tomography or duplex sonography. Four patients had post-
dissection aneurysms of the affected mesenteric artery but diameter was stable over time with no 
indication for treatment. No ruptures occurred.
Conclusion: Isolated mesenteric artery dissection is a rare entity and the natural course is mostly 
benign. Therapeutic decisions should be based on clinical signs. Endovascular and open surgical 
options should be considered. Surveillance by ultrasonography is recommended in order to detect 
post-dissection aneurysm.

77.3
Closed drainage of perigraft seroma after axillobifemoral bypass with Denver® shunt system
D. V. Flury, A. Zdoroveac, R. Marti, L. Gürke, P. Stierli (Aarau & Basel)

Objective: Perigraft Seroma is a very rare complication after prosthetic bypass graft. We report a case 
of a 75-year-old woman with large symptomatic perigraft seroma, occurred four months after axil-
lobifemoral Gore-Tex® bypass surgery.
Methods: For treatment we placed a Denver® shunt system to recirculate the sterile and acellular fluid 
around the Gore-Tex® graft into the abdominal cavity. Generally this Denver® shunt system is used as a 
pleuroperitoneal shunt in pleural effusion treatment.
Results: The clinical reassessment one month post-surgery has shown that daily activation of the 
double-valved pump chamber, for around twenty times, almost totally reduced the perigraft seroma 
visually and sonographically.
Conclusion: Conclusively, using Denver® shunt seems to be a useful and successful tool in closed 
drainage of large perigraft seroma after axillobifemoral bypass surgery.

77.4
Iliac Branched Device through percutaneous ultrasound-guided left axillar access after previous 
EVAR. A challenge?
P. Ghibu, P. Buntschu, C. Rouden, A. Nocito, U. Schneider (Baden)

Objective: The use of Iliac branched devices (IBD) in order to maintain patency of the internal iliac 
artery is more commonly widespread. Many Patients have had a previous Endovascular Aortic Repair 
(EVAR) which makes the use of IBD’s more demanding. We treated 8 consecutive Patients with IBD’s 
from which 4 have had a previous EVAR. The aim of our study was to expose our experience of IBD’s 
for Patients that had a previous EVAR.
Methods: Between 03/2016 and 12/2016 8 consecutive Patients have been treated with an IBD from 
which 4 Patients have had an EVAR in the past. Those 4 Patients had a thoracic CTA (Computed To-
mography Angiography) to assess left axillary access before intervention. Postoperatively all Patients 
had a CTA and a contrast- Echo (CEUS) to assess exclusion of iliac aneurysm/Endoleak type IB.
Results: Percutaneous Ultrasound-guided axillary access was achieved in all 4 Patients. Technical 
success of the placement of IBD was 100% (n=4) and in-hospital mortality rate 0%. One Patient expe-
rienced a symptomatic occlusion of the left axillary artery that was treated by the insertion of a stent-
graft. One Patient developed a bleeding and also required the placement of a stentgraft. All Patients 
had a CTA before discharge and follow-up CEUS that confirmed exclusion of iliac aneurysms (n=3), 
exclusion of EL 1B (n=1) and a patency rate of iliac/axillar arteries of 100% (n=8).
Conclusion: IBD use after previous EVAR is a challenge. Left percutaneous axillar access is technically 
demanding. A high access complication rate is to be expected if the sheath size for axillary access 
exceeds 7Fr, however those can be treated by endo-vascular/hybrid means. Improvements can be 
made by developing stentgrafts for the internal iliac artery that fit in smaller sheaths (<7Fr) therefore 
allowing safer percutaneous axillar access.

77.5
Intracaval leiomyomatosis 10 months after complete hysterectomy
H. Schäfer, L. Gürke, A. Isaak (Basel)

Objective: We present the case of a 60-year-old postmenopausal woman with suspected intravenous 
leiomyomatosis (IVL) of the right internal iliac vein. Although histologically benign, IVL is clinically ag-
gressive as it can extend into the heart via iliac veins and cava inferior, causing thrombembolic compli-
cations or signs of right sided cardiac failure.
Methods: The patient had undergone hysterectomy and bilateral adnexectomy for uterus myomato-
sous in September 2015, where an IVL had been diagnosed limited to the veins of the uterus and the 
right adnex. A transthoracic echocardiography and a cardial MRI were performed to discern the cranial 
extension of the thrombus. For the planning of the operation, it was crucial to determine the proximal 
extension of the thrombus. Therefore, a transoesophageal echocardiography was performed as well 
as a cardiac MRI. The findings were ambivalent, which is why we prepared for two possible intraopera-
tive scenarios: 1)a freely floating thrombus easily extractible without further surgical exploration; 2)
extension of the thrombus intracardially and/or adherent to the vessel wall, necessitating a sternotomy 
and cardiac exploration. The operation was prepared with the cardiac surgical team in standby and 
the patient draped for additional sternotomy and circulatory arrest. It was then removed via cavotomy 
following medial laparotomy.
Results: IVL is a relatively rare entity. This case is noteworthy because of the relatively short time span of 
nine months between original hysterectomy and (re-)formation of a large intravenous mass. Drawing 
from intraoperative presentation and radiology, growth seemed to be originating from the internal iliac 
vein, extending as far proximally as intrahepatically. In a patient with pre- or intraoperatively diagnosed 
IVL, total resection should be aimed at during radical hysterectomy. Long term follow up is strongly rec-
ommended because of possible recurrence of IVL. Medical treatment such as a gonadotropin-releas-
ing hormone agonist and aromatase inhibitor is advised.(As this patient is already postmenopausal, 
aromatase-inhibitor treatment is less promising than in premenopausal women.)
Conclusion: When freely floating, the extraction via laparotomy without sternotomy is the treatment of 
choice for extraction of an IVL of the caval vein. Because of the high risk of recurrence, long term follow 
up and adiuvant medical therapy are recommended.

 

 

 

 

top left: CT scan (sagittal, coronar): Intracaval mass extending into IVC



swiss knife 2017; 14: special edition  49

 

 

 

 

Intraoperative site
a: proximal IVC, b: IVC withprotruding thrombus through cavotomy, c: distal IVC

 

 

 

Intraoperative site
a: intravascular tumor, extracted from inferior vena cava

 

 

 

Resections
From top to bottom: wall adherent thrombus in internal iliac vein; freely floating 
intracaval thrombus (extracted cranially to cavotomy); wall adherent thrombus (ex-
tracted from vena cava); freely floating caval thrombus, protruding upon venotomy

77.6
Rescue of a failing endovascular repair using an off-the shelf branched thoracic endograft
G. Verdon, N. Murith, C. Huber, G. Gemayel (Geneva)

Objective: To report the case of a patient treated by an endovascular aortic repair (EVAR) for an infrare-
nal aneurysm that developed a type Ia endoleak. His aneurysms enlarged to 10 cm mandating a rapid 
repair. We successfully used an off-the-shelf thoracic branched graft with four branches to the visceral 
arteries by a bilateral femoral and left axillary artery approach.
Methods: An 85-year-old male patient presented to our clinic for a 10 cm abdominal artic aneurysm 
(AAA). He was previously treated by EVAR for a 6 cm diameter aneurysms two years prior to his pres-

entation using a Talent bifurcated device with embolisation of the right hypogastric artery. He was lost 
to follow-up and presented one year later with an aortic rupture because of a distal migration of the 
main body of the device and a proximal type I endoleak. He was treated with a proximal cuff extension 
using an Endurant device. A year later, he presented again with a ruptured aneurysm due to a type III 
endoleak after disconnection of the main body and the proximal extension. He was managed urgently 
with a new Endurant bifurcated endograft extending from the most distal renal artery towards the previ-
ous bilateral iliac branches. During his Ct scan follow-up a proximal aortic dilation was noted reaching 
35 mm in diameter at the level of the visceral aorta with a large posterior type Ia endoleak and a pro-
gression of his aneurysm to 10 cm. Since we could not wait for a custom made device, the off-the-shelf 
t-Branch was used. It consists of a thoracic graft with four branches for each of the visceral arteries. 
It was introduced by the femoral artery and positioned in a way that the branches are 3 centimetres 
above their corresponding target vessels. Then through the left axillary approach each vessel was 
catheterised and stented one after the other.
Results: The completion angiogram showed a successfully excluded aneurysm with absence of type I 
or III endoleak. All target vessels were patent. The patient had a smooth recovery; mainly he did not de-
velop any signs of spinal cord ischemia and was discharged 10 days later. On the one-month follow-up 
Ct scan, the aneurysm was still excluded, no signs of endoleaks were noted and the visceral branches 
were still patent.
Conclusion: The t-Branch is a ready to use endograft that is helpful in treated urgent cases of type Ia 
endoleaks following previous EVAR that could not wait for a custom made device.
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77.7
Hybrid repair for acute aorto-pulmonary fistula due to pseudoaneurysm of the thoracic aorta
J. Longchamp, C. Dubuis, A. Longchamp, F. Saucy, J.-M. Corpataux, S. Déglise (Lausanne)

Objective: Pseudoaneurysm is a known complication following aortic coarctation repair with a preva-
lence of 5-9%. Most pseudoaneurysms occur at the suture site and patch graft technique and late 
correction are positive predictors of aneurysmal formation. Complications such as rupture or aorto-
pulmonary fistula carry a high mortality rate, representing a therapeutical challenge.
Methods: To describe the presentation and hybrid management of an aorto-pulmonary fistula due to 
thoracic aortic pseudoaneurysm following coarctation repair.
Results: A 42-year-old man, who has been operated for 2 aortic coarctation repairs 26 and 37 years 
ago, was referred to our emergency department for persistent hemoptysis for one week. An angio-
CT scan demonstrated a bulky thoracic aortic pseudoaneurysm measuring 79 x 69 mm localized at 
the aortic isthmus. The pseudoaneurysm was associated with perianeurysmal infiltration in the lung 
parenchyma highly suggestive of an aorto-bronchopulmonary fistula. Considering the huge diameter 
of the pseudoaneurysm and an already operated field, open surgery was considered too dangerous 
by cardiac surgeons. Thus, urgent hybrid repair was performed. Proximal extension of the aneurysm 
required implantation of the E-vita (JotecTM) thoracic stentgraft in zone I. Therefore, supra-aortic ves-
sels debranching was performed first with retropharyngeal right common carotid artery (CCA) to left 
subclavian and common carotid arteries artery Dacron bypass graft. Post-operative time was unevent-
ful. After total recovery, the patient was discharged at day 5.
Conclusion: Nowadays, no guidelines have been established for the management of this rare compli-
cation. Multidisciplinary discussion is mandatory to explore the best options of treatment. Due to the 
risk of infection, open surgery should be offered whenever possible. However, in some situations with 
huge proximal pseudoaneurysm in the arch and redo surgery, hybrid repair is associated with good 
outcome, allowing total endovascular exclusion of the aneurysm associated with supra-aortic vessels 
debranching.

77.8
Early Aortoduodenal fistula after EVAR
F. Strano, D. Danzer (Sion)

Objective: Aortoduodenal fistula(ADF) is often associated with previous open abdominal aortic aneu-
rysm (AAA) repair with an incidence of 0.4 to1.6%. Its occurence after endovascular abdominal aortic 
aneurysm repair (EVAR) is less reported.
Methods: A 78 years old male underwent EVAR for a rapidly growing AAA. A type IIb endoleak was 
identified on the post operative computed tomography but not identified on duplex scanning. Three 
months later the patient was admitted with hemodynamic instability and haematemesis. The contrast 
enhanced CT showed an acute enlargement of the aneurysm sac with persistent IIb endoleak but no 
contrast media extravasation into the duodenum. Duodenoscopy showed an active arterial bleeding 
from the posterior wall of the third duodenum (DIII). During the stent explantation and aortic replace-
ment of the infrarenal aorta with a silver coated Dacron graft, a 2mm transmural duodenal perforation 
was visualized without macroscopic infection. Direct suture with pedicled omentum flap-plasty and bi-
opsies were performed. Six hours later, acute ischemic colitis required a left sided colectomy. Biopsies 
and graft sonication remained sterile 15 days after culture. The patient was transfered to the ward after 
38 weeks of intensive and intermediate care.
Results: ADF is a serious complication with up to 70% in-hospital mortality. Presence or history of AAA 
repair is often encountered. Pathogenesis of ADF after open repair seems related to direct contact of 
the prosthesis with the bowel, therefore EVAR should avoid such complication. Nevertheless, direct 
bowel perforations by the stent have been already published. Furthermore continuous conflict of the 
aneurysm sac with the duodenum, especially if not completly excluded by stent graft, could lead to 
bowel erosion, similar to primary ADF with AAA. In this case the progressive enlargement of aneurys-
mal sac by a persistent type II endoleak with subsequent fistulisation to the DIII seems logical.
Conclusion: Avoiding abdominal aortic exposure for aneurysm repair in EVAR do not protect from po-
tential post operative bowel trauma. Suspicion of ADF and history of AAA with or without any type of 
previous correction, should lead to prompt radiological and endoscopic investigation and treatment. 
Aneurysm growth rate before EVAR associated to endoleaks type II after EVAR as a poor prognostic 
factor needs further large scale observational studies.

77.9
Hybrid procedure with renovisceral debranching using the VORTEC technique or hybrid grafts for com-
plex aortic aneurysm repair: Preliminary unicentric experience
J.-P. Delpy, C. Dubuis, L. Briner, J. Longchamp, F. Saucy, J.-M. Corpataux, S. Deglise (Lausanne)

Objective: Despite the improvement of material, standard stentgrafts cannot be proposed for com-
plex aortic aneurysmal disease. Many options (open, hybrid, chimney, F/BEVAR) are available; all of 
them have some advantages but require some technical skills. The aim of this study was to report 
our preliminary monocentric experience of hybrid procedures with aortic stentgraft and renovisceral 
debranching by VORTEC technique or Hybrid grafts.
Methods: Retrospective analysis of the 4 patients operated with this technique in one center between 
March 2015 and November 2016 was done. Endpoints were technical success, postoperative compli-
cations and mortality rates.
Results: There were 3 men and 1 woman with a mean age of 67.5 years (range 51-84). The mean 
aneurysmal diameter was 63 mm (range 53-72). Indications were 3 thoraco-abdominal and 1 jux-
tarenal aneurysms. Etiologies were Ehler-Danlos Syndrome in 1 case, chronic type B dissection in 1 
case, mycotic in 1 case and degenerative in the last one. Two patients had history of open surgery for 
infra-renal abdominal aortic aneurysm. During the interventions, 11 vessels were debranched using 
the VORTEC technique or hybrid grafts: 4 superior mesenteric artery, 1 coeliac trunk and 6 renal arter-

ies. The aortic stentgraft implantation was done in a second procedure in 3 patients and consisted in 
2 BEVAR and 1 Nellix. In the last case, a thoracic stentgraft was implanted during the same interven-
tion. Immediate technical success was 100%. During the post-operative period, 2 transient acute renal 
failure, 1 acute limb ischemia, 1 pneumonia, and 1 deep-vein thrombosis occurred. During the mean 
follow-up of 9 months (range 1-24), no patient died. One type II endoleak was observed. All treated 
vessels remained patent.
Conclusion: Hybrid procedure with renovisceral debranching using VORTEC or Hybrid graft seems to 
be a valid and safe alternative to treat complex aortic aneurysmal disease by reducing the complexity 
of the intervention and renovisceral ischemic time. Longer follow-up and larger population are required 
to better define to which patients this technique should be offered.

77.10
An initial experience with the covered endovascular reconstruction of the aortic bifurcation technique 
(CERAB)
F. Marra, L. Briner, C. Dubuis, S. Déglise, J.-M. Corpataux, H. Probst, F. Saucy (Lausanne)

Objective: The aim of the study was to evaluate the CERAB technique in patients with extensive aor-
toiliac disease.
Methods: This is a retrospective observational study conducted in two vascular units. From April 2012 
to July 2015, we selected all consecutive patients treated with the CERAB technique from two prospec-
tive databases. Demographic and perioperative variables were collected and analysed. The follow-up 
was based on vascular examination by duplex scan. Primary outcome was primary patency rate at 1 
year. Secondary outcome was in hospital complication rates. 
Results: We selected 10 patients. The mean age was 68 years [range 53-96] with 70% of male. The 
indication was intermittent claudication (Fontaine stage IIb) in 80% of the patients. The vascular ac-
cess was performed with percutaneous approach in 30% of the cases. The mean operation time was 
95 +/- 22 min. The technical success was 100%. The mean follow-up is 647 days. We observed no 
occlusion or stenosis of the stentgrafs during the follow-up. The in hospital complication rate was 40% 
mainly based on vascular access occlusion (1/10) or bleeding (2/10) and distal embolization (1/10). 
Conclusion: The CERAB technique has good midterm patency rates. Nevertheless, the initial experi-
ence requires caution based on a high in hospital complication rate related mainly to vascular access. 

77.11
Distribution and therapies of aneurysmal vascular conditions in a single center
P. Buntschu, J. Knöchel, T. Niemann, M. Birrer, D. Hasselmann, S. Fasihi, C. Rouden, A. Nocito,  
U. Schneider, P. Ghibu (Baden)

Objective: Over the last decades there has been a major shift from open surgery towards minimal 
invasive procedures for treating aneurysmal conditions of the aorta and iliac arteries. The aim of this 
study was to evaluate the procedures performed over 1 year.
Methods: Retrospective study analysing all consecutive patients who presented an aortic and/or iliac 
aneurysm over the period from 01/2016 to 12/2016. Thoracic aortic aneurysms and emergency endo-
vascular repair were excluded from this study. All Patients had postoperative imaging with Computed 
Tomography Angiography (CTA) and contrast-Echo (CEUS).
Results: Altogether, 50 procedures were performed and included combined procedures. Mean age 
was 77, mean ASA score was 2,7. The distribution was: 37 percutaneous EVAR’s, 5 service and relin-
ing procedures after previous EVAR, 5 EndoAnchors with EVAR or proximal cuff extension (4 primary, 
1 secondary), 8 iliac branched devices (4 with left axillary access after EVAR, 2 with conjunctive EVAR, 
2 for isolated iliac aneurysm). In addition 3 Viabahn Open Revascularisation Technique (VORTEC, in 
preparation for EVAR) were performed. Only 17 procedures were « standard » EVAR’s (33%) without 
simultaneous adjunctive procedures. Elective open surgery for aorto-iliac aneurysms was performed 
in 0% (n=0). Primary technical success for elective procedures was 92% (n= 46). Secondary interven-
tion rate (relining / service interventions / access revision) was 8% (n=4). During early follow-up after 
procedure (at 6 weeks / 3 months) Endoleaks were detected in 26% (n=13) from which 0% of type I, 
24% of type II (mainly lumbar), 2% of type III and 0% of type IV. The type III Endoleak was successfully 
treated. Overall aneurysm exclusion rate (considering type I Endoleaks) was 100%. In-hospital mortal-
ity rate was 0%. 
Conclusion: Despite challenging anatomic configurations (hostile neck configuration, previous EVAR, 
tortuous access vessels) aneurysms can be treated by endovascular means. The short term outcome 
seems to be excellent and can be benchmarked to the annual figures of the Vascular Surgery Quality 
Improvement Programme (VSQUIP) that has published in 2016 an in-hospital mortality rate of 0,4% 
over 2882 cases, with 4,1% type I Endoleaks requiring treatment (VSQUIP, U.K.). The proportion of open 
elective surgery is of major concern in regard of teaching and training purposes.

77.12
Surgical treatment of extracranial internal carotid artery (ICA) aneurysm under near-infrared spectros-
copy (NIRS) monitoring after successful preoperative balloon test occlusion (BTO) in a patient suffer-
ing from fibromuscular dysplasia (FMD)
R. X. Sousa Da Silva1, A. Zdoroveac1, R. Marti1, J. Janzen2, L. Gürke1, P. Stierli1 (1Aarau & Basel,  
2Gümlingen)

Objective: Extracranial internal carotid artery (ICA) aneurysm is an uncommon type of peripheral 
artery aneurysm. Due to rare occurrence of ICA aneurysm the best treatment has not been clearly 
defined. Anti-platelet medication is considered the treatment of choice of asymptomatic patients. If 
patients become symptomatic the interventional or surgical treatment is indicated. Fibromuscular dys-
plasia (FMD) is a common cause of extracranial ICA aneurysm. We describe a case of a 55-years old 
male patient with a symptomatic large (39 x 29 x 41mm) aneurysm of the left ICA due to fibromuscular 
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dysplasia (FMD).
Methods: Surgical treatment was indicated since the patient suffered from pain at rest and during the 
act of swallowing. The Circle of Willis was not completely developed and ultrasonography confirmed 
the lack of strong collateralization. The aneurysm was ending below the skull base, leaving no option 
for an extracranial shunt. Consequently, a preoperative BTO was performed which was well tolerated 
by the patient that showed no clinical sings of hypoxia. A partial resection of the aneurysm with end-
to-end anastomosis of the extracranial ICA was performed successfully under monitoring with near-
infrared spectroscopy (NIRS).
Results: Postoperative the patient awaked well form anaesthesia without any focal-neurological defi-
ciency. We continued the anti-platelet medication with acetylsalicylic acid.
Conclusion: Aneurysms from the extracranial ICA are common in FMD. Resection of the aneurysm 
with reconstruction of blood flow is considered the gold standard for treatment even though it is techni-
cally challenging. Balloon occlusion test has been used to evaluate tolerance to carotid clamping and 
therefore to reduce risk of perioperative ischemia and stroke. NIRS is probably an effective monitoring 
tool to detect cerebral ischemia during ICA clamping under general anaesthesia.

77.13
Elaboration of a vascular e-learning programme for pre-graduate curriculum as an alternative to 
lecture-based classes
G. Paratte1, M. Sohrman1, S. Machut1, P. A. Dubois1, C. Bron2, F. Saucy1 (1Lausanne, 2Morges)

Objective: Vascular surgery is little studied during pre-graduate curriculum. As a consequence, knowl-
edge about this speciality and especially the newer endo-vascular approach, is scarcely known by new 
qualified physicians, with the risk of excluding fragile patients from minimal invasive surgery. To fill this 
gap, we elaborate an e-learning programme in a Swiss University Hospital.
Methods: A voice-over narrates a patient’s vascular history through a mix of videos, graphics and ta-
bles. Each disease is described using a module. Each one is identically built, with three phases.
1. Pre-operative phase – a. Anamnesis and status by general practitioners, b. Investigations
2. Interventional phase – a. Anaesthesiologic consultation (first module only), b. Surgical consultation, 
c. Descriptions of surgical and endovascular techniques
3. Post-operative phase – a. Medical treatments, b. Radiological follow-up
We identified five vascular diseases essential to general practitioners. We choose abdominal aortic 
aneurysm, aortic dissection, carotid stenosis, peripheral occlusive disease and varicose veins. With 
this teaching system, students can adapt learning to their speed of learning and level of knowledge 
using all possibilities of the modules thanks to the scrolling system. Each module ends with a forma-
tive multiple-choice questionnaire (MCQ). They find supplementary information with main references 
and guidelines attached. As feedback to the pilot project, 17 fourth-year students filled a written survey 
(30 questions).
Results: E-learning is well perceived by majority of students (14/17,82%). They highlight complementa-
rity of videos, graphics, tables and MCQ in the same programme. As well, they underline interest of fol-
lowing a patient through his/her whole medical story and the conductive wire offered by the voice-over.
Conclusion: E-learning is a valid alternative to lecture-based teaching, despite the initial investment 
in time and elaboration. Interactive computer systems like e-learning should be part of medical cur-
riculum, as they offer new possibilities of learning, with a total adaptability to the level of knowledge 
of students.

77.14
Vasa vasorum-angioma, subendothelial hyperplasia and thrombotic occlusion in the right brachial 
artery
F. Nessenius1, J. Janzen2, R. Marti1, L. Gürke3, P. Stierli1 (1Aarau, 2Bern, 3Basel)

Objective: Each operative specimen should be examined histopathologically.
Methods: We report about a rare case of a 65 year old female suffering from a cold right forearm with a 
cyanosis of the fingers as well as of repeating weakness of the right hand since 4 months. The patient 
was a smoker with approximately 35 pack years. Furthermore the distal part of the brachial artery 
did hurt in the clinical examination when applying pressure. An occlusion of the right brachial artery 
was diagnosed with ultrasound and the patient was scheduled for surgery where a partially stiff and 
solid brachial artery was found. A resection of the mentioned part of the artery was performed and 
the gap was replaced by a venous interposition graft. The histopathological examination of the speci-
men presented an angioma of the vasa vasorum, a so called phlebogenic angioma, a subendothelial 
hyperplasia and a thrombosis.
Conclusion: To the best of our knowledge we present first description of a vasa vasorum-angioma in 
an artery.

 

77.15
Costs and surgical complications analysis within the first year after kidney transplantation
P. Salamin, C. Dubuis, J.-P. Venetz, S. Déglise, J.-M. Corpataux (Lausanne)

Objective: Despite improvement in surgical techniques and postoperative care, complications remain 
a frequent problem after kidney transplantation, reducing patient’s and graft survival while increasing 
costs. Nowadays, the rate of surgical complications after kidney transplantation is estimated to be 
between 5-30%. The aim of our study was to evaluate surgical complications within the first year after 
kidney transplantation, and their association with costs and re-hospitalization. 
Methods: A case-control retrospective study was conducted based on data retrieved from our Depart-
ment between January 2006 and July 2015. All consecutive patients with kidney transplantation were 
included. Endpoints were surgical complications, costs and survival rates at 1 year.
Results: 400 patients underwent kidney transplantation, 52% from cadaveric and 48% from a living 
donor. Patients were separated in 2 groups according to the presence of surgical complications (A) 
or not (B) within the first year after the operation. Group A comprised 92 patients (23%) with surgical 
complication Complications were classified as urological in 4.5% of cases, vascular in 6% and parietal 
in 12.5%. Following these surgical complications, 1 and 2 readmissions were required in 15% and 12% 
of patients respectively, 3 readmissions in 4% and 1% of patients were readmitted 4 times. Compared 
to group B, patients were significantly older in the group A (59 vs 51 years old; p=0.0004), more ca-
daveric donors (p=0.000002), longer ischemic time (465 vs 298 min; p=0.00002) and longer opera-
tive time (171 vs 155 min; p=0.02). Gender was not significantly different between groups. The mean 
additional cost per patient related to complications reached CHF 45’528. During the first year after 
implantation, 12 grafts were lost, 9 in the group A following vascular complications and 3 in the group 
B following medical complications. Overall patient’s and graft survival rates were 99% and 90% and 
100% and 99% respectively in the group A and B. 
Conclusion: Surgical complication after kidney transplantation is not a rare event, occurring in about 
one quarter of patients. In our series, older age, cadaveric donors and longer ischemic and operative 
time were associated with higher risk of surgical complications. All effort should be made to reduce 
this rate because such complications are associated with lower graft survival and higher risk of read-
mission and increased costs. 

77.16
The use of BeGraft® balloon-expandable covered stent in the treatment of infra-renal aortic occlusive 
disease
A. Longchamp, C. Dubuis, J. Longchamp, L. Briner, F. Saucy, J.-M. Corpataux (Lausanne)

Objective: Peripheral arterial disease (PAD) affects more than 20% of the population above 70 years 
old. Nowadays, the treatment of occlusive aorto-iliac disease has moved to an endovascular-first ap-
proach in many centers, even for complex TASC C and D lesions. In this situation, balloon-expandable 
covered stents have demonstrated superior results. However, few options exist when dealing with aor-
tic lesions requiring large diameter covered stents.
Methods: To report a case of the use of a large diameter BeGraft® balloon-expandable covered stent in 
the treatment of an isolated infra-renal aortic stenosis.
Results: A 71-year-old man was referred to our Department for pelvis and thigh claudication and im-
potence worsening over the last 2 months. He underwent an angio-CT scan, which demonstrated a 
significant tight stenosis of the infra-renal aorta, starting 3 cm below the renal arteries and extending to 
the iliac bifurcation (Figure 1a). Flows were monophasic at the femoral level on both sides. The patient 
was offered percutaneous endovascular treatment through the right common femoral artery. After pre-
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dilatation, two 18x48mm BeGraft balloon-expandable covered stents (Bentley, Hechingen, Germany) 
were successfully implanted. Completion angiography demonstrated a patent aorta, no residual ste-
nosis and a rapid flow down to the limbs (Figure 1b). Patient was discharged on the following day. At 1 
month follow up, the patient was free from pain during exercise and described normal sexual function. 
Vascular examination revealed palpable pedal pulses. An angio CT-scan confirmed a patent aortic 
stent, without any complications. (Figure 1c).
Conclusion: To our knowledge, this is the first report of the implantation of a large diameter BeGraft cov-
ered stent at the level of the abdominal aorta to treat occlusive disease. Aortic lesions are often highly 
calcified, partially thrombosed and thus difficult to cross. Due to the risk of flow limiting dissection, 
perforation or embolization, the use of covered stent allows to immediately treat these complications. 
BeGraft stent appears to be a safe and valid in the treatment of isolated aortic stenosis. Further cases 
and studies are required to confirm this preliminary excellent result.

 

Figure 1 

a. 

b. 

c.

Posters SGACT 78
78.1
Conservative management of pancreatic injury: Case report and review of the literature
N. Theofilou, F. Barros, F. Pugin, B. Egger (Fribourg)

Objective: Injuries of the pancreas or the duodenum occur in 3-5% of abdominal trauma. Diagnosis 
can be challenging due to the retroperitoneal location. We present a case of blunt abdominal trauma 
resulting in pancreatic fracture and pancreatic duct injury which was successfully treated non-oper-
atively.
Methods: A 42-year old male was admitted to our emergency department after a work accident with 
direct abdominal trauma by a tree trunk. He underwent initial resuscitation, diagnostic evaluation and 
management based upon the ATLS protocol and was afterwards stable. The clinical examination re-
vealed abdominal pain and tenderness. In the laboratory studies an elevated WBC associated with 
pathological amylase and lipase serum levels. The CT-scan showed a pancreatic contusion/fracture 
as well as a mesenteric root hematoma (Fig 1).
Results: An immediately performed ERCP revealed a pancreatic duct injury and a stent was placed 
(Fig 2). The patient was then admitted to the Intensive Care Unit for observation. Parenteral nutrition, 
antibiotic prophylaxis with Imipenem and Octreotid administration were initiated. With this treatment, 
the patient remained stable and presented an uneventful evolution. After initiation of oral diet and stent 
removal 14 days later the patient could be discharged home 17 days after trauma. A CT-scan at 4 
months follow-up was completely normal (Fig 3).
Conclusion: Pancreatic trauma is a rare and life-threatening event but may be treated conservatively 
even in severe cases. After initial CT–scan imaging, ERCP is the most accurate imaging technique 
to detect, localize and treat pancreatic ductal injuries. Antibiotics and octreotide are administered to 
prevent complications. Most low-grade (I and II) injuries can be treated conservatively (gastrointesti-
nal decompression, nutritional support etc) with good results and in case of operative interventions, 
simple surgical techniques are usually needed (debridement, local repair of laceration, drainage). On 
the other hand, severe injuries (III, IV and V) including pancreatic duct injury, are usually managed 
with resection and reconstruction, but a conservative approach may be beneficial and successful as 
proven in this case.
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78.2
Augmentation von SI-Schrauben bei osteoporotischen Beckenfrakturen – Eine systematische Auf-
arbeitung der aktuellen Literatur
A. König, F. J. Beeres, R. Babst, B. C. Link (Luzern)

Objective: Bei steigendem Durchschnittsalter der Bevölkerung zeigt sich eine Zunahme der Inzidenz 
osteoporotischer Beckenfrakturen. Rommens et al unternahmen 2013 den Versuch einer einheitlichen 
Klassifizierung und Operationsindikationsstellung dieser Frakturen. Aktuelle Behandlungsschemen 
sind primär konservativ. Alternativ kommt die minimal invasive, perkutane Verschraubung insbeson-
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dere bei immobilisierenden Schmerzen oder instabilen Frakturen in Frage. Bei osteoporotischen Frak-
turen von Humerus, Schenkelhals und Wirbelkörpern ist die Zementaugmentation eine etablierte Meth-
ode um den Halt von Schrauben im Knochen zu verbessern. Ziel dieser Arbeit ist es, aus der aktuellen 
Literatur zu erheben, ob auch bei sacroiliacalen (SI) Schrauben die Zementaugmentation einen Vorteil 
bezüglich der resultierenden Stabilität bietet.
Methods: Wir führten eine Pubmed-Suche mit den Stichwörtern osteopor* und pelvi* retrospektiv bis 
zum 01.01.2000 durch. Einschlusskriterien waren ein Studiendesign als randomisierte Studie, Fall-
serie mit mehr als drei Patienten, biomechanische Studie oder Review sowie die Veröffentlichung in 
deutscher oder englischer Sprache. Gesucht wurden Arbeiten mit Verwendung zementaugmentierter 
SI-Schrauben. Die nähere Auswahl erfolgte zunächst anhand der Titel, dann unter Durchsicht der Ab-
stracts und anschliessend die Auswertung der Volltexte.
Results: Von insgesamt 747 Suchergebnissen erfüllten acht Arbeiten die Kriterien; hierunter waren drei 
Fallserien und fünf biomechanische Studien. In sechs der acht Studien erfolgte die Zementapplikation 
durch kannülierte Schrauben. In den biomechanischen Untersuchungen zeigten sich die augmenti-
erten Schrauben stabiler als nicht-zementierte. In den Fallserien wurde kein Vergleich zwischen aug-
mentiert und nicht-augmentiert gezogen. Als Komplikation trat in einem Fall ein Zementextravasat auf, 
welches asymptomatisch blieb.
Conclusion: Obwohl seit Jahren über die Augmentation von SI-Schrauben diskutiert wird und die Ze-
mentapplikation bei osteoporotischen Frakturen an Extremitäten und Wirbelkörpern etabliert ist, gibt 
es bisher keine randomisierten Studien zur Augmentation von SI-Schrauben, um eine Aussage zur 
deren Überlegenheit zu nicht-augmentierten Schrauben machen zu können. In den veröffentlichen Fäl-
len wird die Augmentation von SI-Schrauben bei sorgfältiger Durchführung als sichere Technik ohne 
relevante Komplikationen beschrieben.

78.3
Proximal femoral locking compression plate shows high rate of complications in medium-term  
follow-up
S. Hodel, F. Beeres, R. Babst, B. Link (Lucerne)

Objective: To assess the outcome in patients treated with proximal femoral locking compression plates 
(PF-LCP 4.5/5.0, Synthes ©) for proximal femoral fractures.
Methods: A retrospective analysis of fourteen patients with proximal femur fractures (AO: 31A2: n=5/ 
35.7%; 31-A3: n=8/ 57.1%; 32B1: n=1/ 7.1%) treated with a PF-LCP at a Level 1 trauma centre between 
2011 and 2015 was conducted.
Results: Fourteen patients were available for follow-up with a mean follow-up time of fifteen months 
(range 6 to 29). Primary outcome included fracture healing, postoperative complications and post-
operative ambulatory status. The male to female ratio was 1:1, the mean age 59 ±16 years. Thirteen 
patients (92.1%) achieved union in a mean of 11±5 weeks. Five patients (35.7%) reported implant-as-
sociated complications: non-union, malrotation, late implant-associated infection, screw fracture and 
posttraumatic impingement of the hip. Consequently, four patients (28.5%) had to undergo revision 
surgery. There was no reported case of secondary varus collapse or cut out. At the end of the follow-up 
all patients (100%) were ambulatory.
Conclusion: Medium-term outcome shows a high rate of complications in 35.7% with the use of the 
PF-LCP in unstable inter/- peritrochanteric fractures. These findings are supported by results of other 
groups. However, further studies to evaluate risk factors associated with failure of this implant are 
required.

78.4
Automatisierter Abgleich von radiologischen Befunden und Austrittsdiagnosen zur Vermeidung eines 
unzureichenden Follow-Up in der Notfallmedizin
G. Krummrey, W. E. Hautz, A. K. Exadaktylos (Bern)

Objective: In der Notfallmedizin werden radiologische Befunde oftmals zunächst provisorisch und 
mündlich übermittelt. Bei der Erstellung und Validierung des schriftlichen Befundes kommt es im 
Einzelfall zu Diskrepanzen. Bei ausbleibender Würdigung eines pathologischen Befundes droht ein 
unzureichender Follow-Up. Da in grossen Notfallstationen mehr als hundert Befunden pro Tag anfallen, 
ist ein manueller Abgleich sehr aufwändig und ein automatisiertes Vorgehen daher wünschenswert.
Methods: Die radiologischen Befunde und die darauf basierenden Diagnosen liegen im Krankenhaus-
informationssystem (KIS) in der Regel als Freitext vor. In einem ersten Schritt wurden die Diagnosen 
daher mittels „Natural Language Processing“ (NLP) und „Named Entity Recognition“ (NER) eindeuti-
gen ICD-10 Codes zugeordnet. Im radiologischen Befundtext wurde ebenfalls eine solche Zuordnung 
versucht, zumindest aber fand eine Suche nach Keywords wie „Fraktur“, „Luxation“, „Blutung“ etc. 
statt. Anhand einer Stichprobe wurde die Zuverlässigkeit der hierdurch festgestellten Diskrepanzen 
bestimmt.
Results: Die Validierung der automatisierten Zuordnung der ICD-10 Codes erfolgte anhand einer an-
deren Stichprobe, deren Diagnosen von zwei unabhängigen Untersuchern codiert wurden. Hier zeigte 
sich eine prinzipiell gute Übereinstimmung in Bezug auf die ICD-10 Hauptgruppe. Bezeichnungen und 
Abkürzungen unterliegen jedoch gerade bei der Benennung von Frakturen einer grossen Variabilität, 
z.B. in Bezug auf die Verwendung von Eigennamen, so dass ein Thesaurus, zusätzliche Regeln und 
Abkürzungsverzeichnisse erstellt werden mussten, um eine bessere Treffsicherheit zu erreichen. Erste 
Ergebnisse sind vielversprechend, die Rate der falsch-positiven Warnungen ist jedoch noch zu hoch.
Conclusion: Die Zuordnung von nicht strukturiert erfassten medizinischen Diagnosen und radiolo-
gischen Befunden zu definierten Kataloginhalten (ICD-10) ist aufgrund der hohen Variabilität in der 
Schreibweise, der verwendeten Eigennamen und Abkürzungen sowie aufgrund von Schreibfehlern 
herausfordernd. In Bezug auf die Fragestellung konnten mit der gewählten Methodik bereits gute 
Ergebnisse erreicht werden. Vor einem Produktiveinsatz sind jedoch noch weitere Anpassungen nötig, 
um eine ausreichende Sicherheit in der Bewertung zu gewährleisten.

78.5
The intraoperative radial groove view and dorsal tangential view of the distal radius to assess poten-
tial dorsal protrusion of screw tips: Feasibility and difficulties in clinical practice
D. Thodis, M. Rudin, C. Meier (Winterthur)

Objective: Extensor tendon injury is a well-known complication of volar plate osteosynthesis for frac-
tures of the distal radius. Standard anteroposterior and lateral intraoperative fluoroscopic views have 
been shown to be unreliable in detecting screw protrusion through the dorsal cortex of the radius. Thus, 
the dorsal tangential view (DTV=”skyline view”) and the radial groove view (RGV) were added to the 
standard intraoperative views in our department. It was the aim of this study to test the DTV and RGV 
regarding reproducibilty and image quality.
Methods: The DTV and RGV were introduced in our department in April 2016. All surgeons involved in 
orthopedic trauma surgery received a proper instruction how to apply these techniques and how the 
images are to be assessed. Intraoperative images were collected from all patients undergoing volar 
locking plate osteosynthesis for fractures of the distal radius from June to November 2016. The images 
were collected and assessed regarding the correctness of the views with the identification of the radio-
logical landmarks (extensor pollicis longus (EPL) groove and dorsal cortex).
Results: Intraoperative fluoroscopy images (DTV and RGV) from 30 consecutive patients were in-
cluded in this study. The DTV was performed in all cases, but only 5 images (17%) were technically 
correct views. An additional RGV was documented in 19 patients (63%) of which 16% were technically 
correct. All other images demonstrated different technical deficiencies such as superimposition of the 
proximal carpal row or the impossibility to identify the EPL groove. A proper assessment of potential 
screw tip penetration through the dorsal cortex and/or into the EPL groove with correct RGV and DTV 
was documented in 3 patients (10%) only.
Conclusion: Whereas RGV and DTV may be good methods to assess possible protrusion of screw 
tips into the EPL groove or through the dorsal cortex if properly performed. Their application is associ-
ated with technical difficulties which may limit their clinical value. Meticulous instruction and training is 
required to improve image quality and with it the clinical benefit.
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78.6
Therapy of chronic recurrent osteomyelitis with multi-resistent pseudomonas aeruginosa using local 
antibiotic release by a custom made tibia nail
D. Senn1, I. Schmidt2, S. Gehmert2, P. Ochsner3, A. M. Nowakowski2 (1Olten, 2Basel, 3Liestal)

Objective: The management of osteomyelitis can be challenging especially with recurrent infection 
which not only require rigorous intramedullar sanitation but also intravenous antibiotic treatment fol-
lowed by several weeks of oral antibiotic medication. Injured bone is prone to osteomyelitis since mi-
crovascularisation is disturbed and required antibiotic concentration for bacteriostatic or bacteriolytic 
effects might therefore not be achieved. The treatment of a patient with recurrent osteomyelitis after a 
3rd grade open tibia fracture at our hospital failed several times due to recurrent infection with Pseu-
domonas aeruginosa even after adequate antibiotic treatment. However, Pseudomonas aeruginosa 
became multiresistent and suitable antibiotic treatment was limited to Colistin. The objective further 
treatment, as reported here, was to establish an intramedullary rod construct with PMMA to locally 
administer Colistin. 
Methods: First, the elution of Colistin was tested with ascending concentrations by mixing with Copal 
G+C plus. Furthermore, the mechanic stability of the Colistin and Copal mixture was tested following 
ISO 5833. An appropriate amount of Colistin was mixed with Copal G+C plus and added to an Ender 
nail which was placed in a silicon sleeve. The silicon sleeve was removed after 5 minutes when the 
bone cement was cured. The nail-cement construct was temporarily implanted into the tibia after in-
tramedullar reaming and rigorous lavage. The patient received additional i.v. antibiotics for 12 weeks 
and was monitored in an outpatient clinic setting.
Results: Colistin was eluted from Copal G+C plus over a period of 2 weeks whereas mechanic stability 
was also reached based on ISO 5833. The patient recovered on time and lab test showed that leuco-
cytes and CRP declined in a continuous fashion and reached normal levels after 3 weeks. The tibia 
nail was explanted after 2 weeks and radiographs showed sufficient bone regeneration. The patient is 
pain free since 2 years without any signs of infection and controls always showed normal blood tests.
Conclusion: We provide evidence that Colistin can be locally applied within a PMMA matrix provid-
ing appropriate concentrations due to elution over a period of at least 2 weeks. This technique dem-
onstrates a custom-made solution for a patient with multi-resistent osteomyelitis with Pseudomonas 
aeruginosa when conventional treatment fails.
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78.7
Komplexe traumatische Schultergelenksläsion – unkonventionelle Gelenkserhaltung mittels kon-
servativer Behandlung
A. Meier, H.-P. Simmen, A. Allemann (Zürich)

Objective: Die Mehrfachverletzung der Schulter und hier insbesondere die Verletzung der Scapula stel-
len mit 0,4-1% an der Gesamtzahl der knöchernen Verletzungen eine seltene Verletzung dar. Hingegen 
finden sich bei Patienten mit Polytraumata 5-10% der Scapulafrakturen. Hierbei spielen zumeist Trau-
mata mit hoher Anprallgeschwindigkeit eine Rolle. Wir evaluieren eine Kombinationsverletzung mit 
stumpfem Thoraxtrauma, Scapula- und Humerusschaftfraktur mit N. radialis-Beteiligung.
Methods: Der 50-jährige Patient hatte einen Fahrradunfall mit hoher Geschwindigkeit (50km/h). Er 
erlitt ein stumpfes Thoraxtrauma mit einem Mantelpneumothorax, gering dislozierte Rippenfrakturen 
3./4. und eine komplexe Schulterverletzung. Die Schulterläsion rechts wies eine stark dislozierte mehr-

fragmentäre Fossa glenoidalis-, Scapula-Korpus- (Euler/ Rüedi-Klassifikation Typ D3) sowie eine dis-
lozierte Humerusquerfraktur rechts (dominante Seite) mit kompletter Radialisplegie auf.
Results: Der Pneumothorax wurde mit einer Thoraxdrainage behandelt. Die dislozierte Humeruss-
chaftfraktur wurde mit einer 9-Loch-4.5mm-LCP versorgt. Der durchtrennte N.radialis wurde mittels 
ipsilateralem Suralis multi-cable-graft früh sekundär revidiert. Die kombinierte mehrfragmentäre Gle-
noidfraktur und die Scapulablatt-Läsion wurde konservativ behandelt: 3 Wochen passive Bewegungs-
behandlung mit 60° Limitation für Abduktion und Flexion, anschliessend aktiv-assistive Therapie nach 
Massgabe der Beschwerdefreiheit des Patienten, nach 6 Wochen Beginn mit einer aktiven Physiother-
apie zwecks Muskelaufbau. Nach 16 Wochen hat der Patient eine aktive Beweglichkeit von 100° Ab-
duktion und 100° Flexion, komplette Schmerzfreiheit, kein Instabilitätsgefühl- oder Luxationstendenz.
Conclusion: Für solche Kombinationsverletzungen gibt es keine standardisierte Therapie. Sowohl das 
Ausmass der Glenoidbeteiligung wie auch der Dislokationsgrad der Hauptfragmente der Gelenks-
fläche führten in unserem Fallbeispiel nicht zu einer Schulterluxationstendenz. Zusätzlich zeigte der 
Patient eine gute, schmerzfreie Beweglichkeit in der frühen Therapiephase. Die konservative Behand-
lung einer komplexen Frakturmorphologie der Glenoidfläche an der Scapula ist bei zentriertem Humer-
uskopf eine gute Alternative zum operativen Vorgehen. Durch das Vermeiden einer akuten Interven-
tion kann eine allenfalls notwendige prothetische Versorgung zu einem späteren Zeitpunkt einfacher 
durchgeführt werden.
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78.8
The Long PHILOS: A very suitable implant for the fixation of complex humeral fractures in a cohort of 
geriatric and polymorbid patients with bad bone quality
L. Jud, K. Pavotbawan, M. Dietrich (Zurich)

Objective: The purpose of this retrospective analysis was to examine the results after osteosynthesis of 
traumatic, complex proximal humeral fractures with an additional fracture extension into the diaphysis 
in a very old (> 75 years) and polymorbid cohort of geriatric patients. We present the results after 
fracture management with long PHILOS fixation, focusing on the functional outcome referring to the 
activities of daily living and fracture-healing.
Methods: Between 2013 and 2016 a total of 14 Patients older than 75 years of age underwent os-
teosynthesis with the long PHILOS due to a complex proximal humeral fracture including the humeral 
head and a fracture extension into the diaphysis. Follow-up survey was possible in all nine patients, 
who are still alive (n=9, 64% alive). Meanwhile 5 Patients died, unrelated to the operation and none 
was lost to follow-up. There were 8 females and 6 males. The average age at the operation was 83 
(range 79-90) years. Patients’ case notes and radiographs were retrospectively reviewed and patients 
were contacted to assess the functional outcome using the Subjective Shoulder Value (SSV) and the 
Oxford Shoulder Score (OSS).
Results: The mean follow-up was 19 (range 4-32) months. All fractures were documented as healed by 
the radiologist after an average follow-up of 5 (3-7) months. The mean SSV was 78% (range 50-100), 
while 6 patients were very happy and 3 moderately happy with the result of the treatment. The mean 
OSS was 37.4 (range 26-48). Six patients subjectively did not feel any limitation in activities of daily 
living after the operation. One patient sustained a radial nerve palsy postoperatively but fully recovered 
after 8 months. A peri-implant distal humeral fracture in one patient during follow-up was treated by 
revision surgery and changing the implant to a longer plate.
Conclusion: In our small cohort of old and polymorbid patients with bad bone quality, we accom-
plished to demonstrate sufficient fracture-healing in an adequate time of rehabilitation with the PHILOS. 
Additionally, we documented a good functional outcome with very little limitation in daily living.

78.9
Neue Technik der Fasciotomie am Unterschenkel beim chronischen Kompartmentsyndrom: Sicher, 
einfach, schnell, minimalinvasiv
C. Sträuli1, A. Sträuli2 (1Grabs, 2Zürich)

Objective: Viele Methoden zur minimalinvasive Fasciotomie beim chronischen Kompartmentsyndrom 
am Unterschenkel sind beschrieben (Plastikröhren, gynäkologische Spekula, Wundhaken, Metallstäbe 
etc). Vorstellung einer neuen, einfachen Technik.
Methods: Die Verwendung der Technik und des Instrumentariums, wie sie bei der endoskopischen 
Dekompression des N.ulnaris beim Kubitaltunnelsyndrom zur Abwendung kommt, eignet sich hervor-
ragend für eine sichere, einfache, rasche und minimalinvasive Fasciotomie.
Results: Darstellung eines Falles einer bilateralen Fasciotomie der Tibialis anterior Loge bei einem chro-
nischen Kompartmentsyndrom. Ausführliche step-by-step Bebilderung.
Conclusion: Die vorgestellte Methode ist sicher, einfach, schnell und minimalinvasiv. Ausweitung der 
Indikation auf die anteriore Komponentenseparation nach Ramirez bei grossen Narbenhernien zur 
Vermeidung von Seromen in Erprobung durch den Autor.

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

78.10
Isolated subacute compartmend syndrome of the M. Supraspinatus in a young, healthy patient
V. Herzog, A. Villiger, D. Frey (Wetzikon)

Objective: Our objective is to present a rare case of a subacute isolated and unilateral compartment 
syndrome of the supraspinatus muscle in a young, healthy male, as there have only been very few 
reports on an isolated compartment syndrome, particularly in the upper extremity.
Methods: Case Report.
The Patient showed an unusual intensity of pain in one upper extremity after body weight fitness excer-
cises. With unspecific clinical presentation, a slightly elevated creatine kinase was initially neglected. 
With some delay, the arthro-MRI confirmed the diagnosis and an open fasciotomy and muscle biopsy 
was performed instantly after reviewing the images.
Results: Immediate fasciotomy in subacute compartment syndrome produces good results even after 
delayed diagnosis. This is shown by the rapid return of function shortly after surgery, underlined by the 
satisfying long term clinical and radiologic follow up.
Conclusion: In cases of uncertain clinical presentation, MR-Imaging should be performed early to 
reach a correct diagnosis. Furthermore, unpleasing lab results should not be ignored and the clinical 
examination should be performed repeatedly by the same physician. We conclude that an prompt 
fasciotomy in subacute compartment syndrome can generate satisfying results even if performed with 
some delay.
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78.11
Swiss wrestling (Schwingen) accidents. A 10 years review from a Swiss university emergency depart-
ment
N. K. Maliachovas1, M. E. Ricklin2, B. Lehmann, A. K. Exadaktylos2 (1Muri, 2Bern)

Objective: In this article we describe the typical injury patterns related to the traditional Swiss folk ver-
sion of wrestling, Schwingen. It is a fight between two physically powerful competitors and has its own 
rules, grips and throws. A variety of injuries have occasionally been reported. We present a systematic 
review of all cases of Schwingen injuries treated in the University Hospital of Bern from January 2006 
to December 2016.
Methods: To assess the frequency, type and outcome of Schwingen injuries, we performed a database 
search of all inpatient and outpatient cases related to Schwingen who were admitted to Bern University 
Hospital from January 2006 to December 2016.
Results: A total of 32 such patients could be identified. Apart from one woman who was injured, all the 
other patients were of male gender. All the 32 contestants were Swiss. One patient had to be admitted 
to the intermediate care unit, 8 patients had to undergo surgery, 2 had to be hospitalized for further 
treatment and 2 had to get a plaster. For the other 17 patients medications like painkillers were suf-
ficient. Typical injury patterns varied from simple lesions to distortions and fractures as well as head 
injuries and other neurological complications.
Conclusion: The majority of injuries caused by Schwingen are not life threatening. Nevertheless there 
is always the danger for potential head injuries and neurological squelae. More important, however, 
are the medical costs and economic loss due to sick leave. It could be therefore of great value if all 
contestants wore protective gear, as is already the case in other amateur wrestling sports worldwide.

78.12
Combined intra- and extraperitoneal urinary bladder rupture – a rare seat-belt injury
T. Rauer, L. Grünherz, X. Startseva, H.-P. Simmen (Zurich)

Objective: Traumatic urinary bladder injuries (TBR) are rare, presenting only in 0.87 to 1.6% of all blunt 
abdominal trauma cases. Up to 90% of TBR are associated with pelvic fractures of which only 5-8% 
are combined intra- and extraperitoneal ruptures (CBR). A CBR without an underlying fracture is an 
absolute rarity.
Methods: After a car accident, a 37-year-old seat-belt fastened driver in haemodynamically stable con-
dition suffered from symptoms of an acute abdomen. He presented with bruises in the right lower 
quadrant (“seat-belt sign”), large volumes of intraabdominal fluid (radiodensity 10-20 HU) detected 
via CAT scan, and a CBR with additional fluid in the space of Retzius. There was no evidence of fracture 
or further injuries to the parenchymatous or hollow organs. In the absenceof signs of urethral injury a 
Foley catheter was placed revealing gross haematuria.
Results: A midline laparotomy was performed, and the intraperitoneal (IBR) as well as the extraperi-
toneal bladder rupture (EBR) were repaired with a two-layer absorbable suture (PDS 4-0). Postoper-
atively, the Foley catheter remained in place for three weeks and was removed after inconspicuous 
cystography.
Conclusion: The coexistence of a seat-belt sign and abdominal pain is associated with an increased 
risk of intraabdominal injuries. Despite the rarity of traumatic urinary bladder injuries, and especially in 
the absence of an underlying fracture, physicians should maintain a high level of suspicion for urologic 
injuries in the presence of nonspecific lower abdominal pain, gross haematuria and the inability to 
urinate.

78.13
Desmoid Tumor – a benign tumor with a locally malign behavior
B. Geng, A. Meyer, B. Egger (Fribourg)

Objective: Desmoid tumors (aggressive fibromatosis or deep musculoaponeurotic fibromatosis) are 
“benign” soft tissue tumors with a locally aggressive and invasive and therefore malign behavior. The 
recurrence rate is rather high. The incidence of desmoid tumors is low, being 0.03% of all neoplasms 
and less than 3% of soft tissue tumors. The tumor mainly affects women between the age of 15 and 
65 years, with a peak incidence at 30 years. Most cases are sporadic; familial cases (5-10%) are as-
sociated with familial adenomatous polyposis (FAP). The tumors are characterized by a proliferation 
of fibroblast tissue with well differentiated myofibroblasts and they may affect any part of the human 
body. The treatment consists of complete surgical resection, which may not always be possible due to 
the invasive nature of the lesions.
Methods: We present the case of a 49 years patient, known to suffer from a neuroendocrine carcinoma 
of the appendix, which was diagnosed following the operation of a perforated appendix. Subsequently, 
the patient underwent an oncological right hemicolectomy with CME (complete mesocolic resection) 
followed by adjuvant chemotherapy. The two year follow-up CT-scan demonstrated a newly developed 
irregular mass of 15mm in diameter between and attached to the small bowel and the right ureter. PET-
CT did not show any pathological uptake. However, since local recurrence could not be excluded the 
patient underwent an exploratory laparotomy with complete resection of the hard lesion including the 
involved ileum and the right ureter, both reconnected by primary anastomoses.
Results: Histopathological analysis revealed a desmoid tumor of the ileum. The postoperative course 
was uneventful and the patient was discharged home at the fifth postoperative day. At 5-months follow-
up imaging no recurrence was observed.
Conclusion: Desmoid tumors are rare benign tumors with a locally aggressive and invasive (malign) 
behavior. The treatment consists mainly of surgery with wide radical resection. Even after R0-resection, 
long term surveillance is absolutely mandatory due to the high risk of recurrence.

78.14
Transanal Minimal Invasive Surgery (TAMIS) with laparoscopic control: A safe approach for high rectal 
polipectomy
M. Marcantonio, R. Pini, A. Guerra (Bellinzona)

Objective: Transanal minimal invasive surgery (TAMIS) is an emergent technique that reduces com-
plications related to traditional surgical techniques used for the treatment of low and medium rectal 
lesions. Initially reserved only for benign lesions, today many studies have shown its effectiveness even 
for in situ or T1 cancer, in absence of loco-regional lymphadenopathy identified by preoperative as-
sessment. One of the limits of this procedure is the distance of the lesion from the anal margin. In fact, 
numerous studies have shown the feasibility of this technique only for lesions at less than 10 cm from 
the anal margin, because of technical difficulties and the higher rate of complications such as intra-
peritoneal visceral perforation. We present a clinical case in which TAMIS was performed to remove a 
benign 2 cm rectal polyp, at 12 cm from the anal verge, with laparoscopic monitoring.
Methods: TAMIS was performed on a 62 year old woman, known for a previous rectal endoscopic 
polypectomy in 2013, in which a bulky rectal polyp of about 2 cm in diameter was found at 12 cm from 
the anal verge, confirmed by rigid rectoscopy, non-susceptible of endoscopic resection. For this reason 
we chose a transanal resection approach with laparoscopic monitoring, using a three-trocar access. 
The mobilization of the sigmoid colon was necessary, due to the presence of adhesions and a string 
around the sigma was placed to avoid the passage of carbon dioxide into the remnant colon. The polyp 
was excised using a monopolar hook. With this technique we were able to obtain a complete trans-
mural “en-bloc” removal of the lesion, without opening of the peritoneum. The rectal wall was directly 
closed with a transanal suture with the use of V-lock 3-0.
Results: The patient had an uncomplicated postoperative course and the histological examination 
showed a benign pedunculated adenoma with high grade of dysplasia/adenocarcinoma in situ and 
free margins.
Conclusion: TAMIS is a new and safe procedure, because of the relative ease of implementation and a 
low rate of associated complications, even for high rectal polyps, if the lesion is still identifiable with a 
rigid endoscopy. However, the distance of the lesion from the anal verge can make this a more complex 
and riskier procedure. For this reason, for the resection of lesions over 10 cm from the anal verge, we 
recommend the use of laparoscopic surveillance.

78.15
Internal hernia after laparoscopic colectomy: Look for it even if there are no clinical signs
M. Munini, M. Bernasconi, M. Arigoni (Locarno)

Objective: Internal hernia after left colectomy is a very rare complication (less than 0.1%) and suture 
of the mesocolic gap remains controversial. Most of the internal hernias occur within 4 months after 
surgery. We report the case of a small bowel obstruction due to internal herniation immediately after 
ileostomy closure in a patient who underwent a low anterior resection with protective ileostomy for 
rectal cancer.
Methods: A 78 years old patient was initially treated with neo-adjuvant radio-chemotherapy followed by 
a low anterior rectum resection with protective loop ileostomy because of a locally advanced adeno-
carcinoma of the low rectum. The oncologic treatment was completed with adjuvant chemotherapy. 
Two months later the follow up assessment through abdominal CT scan and rigid rectoscopy showed 
a regular anastomosis with no cancer progression and we decided to close the ileostomy. The closure 
was uneventful but soon after surgery the patient complained of nausea and vomitting. Plain x-ray con-
firmed a bowel obstruction which initially was interpreted as consequence of the postoperative edema 
of the ileostomy closure. After 72 hours of clinical monitoring without improvement of symptoms but 
worsening of the inflammatory response in the blood analysis we decided to perform a diagnostic 
laparoscopy.
Results: The inspection of the intra-abdominal cavity showed an herniation of the small bowel under 
the mesocolic defect, which was not closed during the primary procedure. The hernia was completely 
reduced with no need of bowel resection and the mesocolic defect was closed with single stitches. 
The postoperative follow up was uneventful and the patient was discharged after one week. Retro-
spectively the CT-scan performed before the closure of the ileostomy already showed the herniation 
of the small bowel under the new left colon, but due to the diversion through the ileostomy there was 
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no bowel obstruction.
Conclusion: Internal herniation is a rare, but serious complication after laparoscopic low anterior re-
section. In our case the herniation became clinically manifest only after closing the protective ileostomy 
although it was already present in the preoperative CT-scan. We therefore suggest to explicitly look for 
any signs of internal herniation in CT-scan of patients who are planned for closure of protective ileosto-
mies after laparoscopic colectomy.

78.16
Bleeding Meckel’s Diverticulum (MD): A classic diagnosis through a modern exam
S. Gussago, P. Gaffuri, A. Guerra (Bellinzona)

Objective: Small bowel bleeding is rare compared to other gastrointestinal sources of haemorrhage. 
Haemorragic Meckel Diverticulum is one of the most frequent causes of an “obscure” bleeding, more 
typical of the juvenile population, often recurrent and in most cases not requiring blood transfusion. 
Classically the literature proposes the use of a Meckel’s scan (Technetium-99 m) for anaccurate di-
agnosis of MD, but the use of this exam is impractical in the diagnostic process when searching for 
other causes of small bowel bleeding. In this study we present a case of MD bleeding identified with 
another diagnostic tool.
Methods: A healthy 50 year old female who complained of melena was investigated in the outpatient 
setting with a EGDS, which did not identify any source of haemorrhage up until the Trietz ligament. 
Although hemodynamically stable, she presented to our emergency department (ED) for progressive 
anaemia requiring blood transfusion.
Results: A contrast enhanced CT scan did not show active bleeding. The presence of melena and dark-
red stools, without a haemorrhagic source was seen on emergent colonoscopy. After interdisciplinary 
discussion, it was decided to proceed with capsule enteroscopy with subsequent identification of a 
MD. The patient underwent a laparoscopic diverticulectomy and was discharged after 4 days without 
complications. Pathology revealed a diverticulum with ectopic gastric mucosa.
Conclusion: Due to the presence of ectopic gastric mucosa, the current literature suggests the use of 
a Technetium-99m scan for the diagnosis of Meckel diverticulum. However the specifity of this exam 
does not allow for the identification of other sources of bleeding. The practical use of capsule enteros-
copy may allow for the evaluation of a greater spectrum of identifiable differential diagnoses. A recent 
increase in the number of published case reports of “obscure” gastrointestinal bleeding due to MD, 
found with capsule enteroscopy, may suggest a future diagnostic role for this exam. Further studies 
are needed to investigate the sensitivity, specificity, pros and cons of this diagnostic tool compared to 
the classic Meckel’s scan.

78.17
Transcolic positioning of a percutaneous endoscopic gastrostomy
C. Alderisi, G. Bernasconi, M. Bernasconi, F. Ravetta, M. Arigoni (Locarno)

Objective: We report a case of a complication of a percutaneous endoscopic gastrostomy with po-
sitioning of the tube through the transverse colon creating a gastro-colic and colo-cutaneous fistula.
Methods: A 94-year old dysphagic patient underwent the positioning of a percutaneous endoscopic 
gastrostomy (PEG) after an aspiration pneumonia. Seven months later the patient needed a substitu-
tion of the gastrostomy, which was performed at the patient bedside without endoscopic assistance, 
using a 20 French tube. The next day fecal material was found during rinsing of the gastrostomy. The 
patient remained asymptomatic with no inflammatory response in the blood tests. A CT-scan con-
firmed the position of the tube in the transverse colon with the presence of a gastro-colic and colo-cuta-
neous fistula. A new evaluation of the dysphagia showed a partial recovery and the possibility to feed 
the patient with a thickened diet. A new PEG was therefore not necessary. A gastroscopy with clipping 
of the gastro-colic fistula with an OVESCO clip was performed and the tube in the colon was removed.
Results: Further follow up was uneventful and three months after PEG removal there was a complete 
closure of the colo-cutaneous fistula and the recommended diet was well tolerated without weight 
loss.
Conclusion: Colic fistulas are rare complications after the placement of percutaneous endoscopic gas-
trostomies especially in adults. They occur as a result of interposition of colon, usually the transverse 
colon. As shown in our case report, the malpositioning of the tube is usually only found after removal 
or substitution. When substitution of the gastrostomy tube is not performed under gastroscopic control 
the new tube often does not reach the stomach and is inserted in the colon. To prevent this complica-

tion it is recommended to choose the appropriate site using both transillumination and finger palpation 
of the abdominal wall during PEG positioning.

78.18
Uncommon causes of spontaneous pneumomediastinum: 2 cases and review of the literature
G. Aellen, O. Burckhardt, B. Egger (Fribourg)

Objective: Spontaneous pneumomediastinum (SPM) is a rare entity defined as the presence of in-
terstitial air in the mediastinum without any precipitating events such as trauma, surgery or medical 
procedure: SPM is generally resulting from a sudden increase of the intra-thoracic pressure that causes 
alveolar rupture. We here report 2 cases suffering from SPM caused by uncommon mechanisms and 
a review of the current literature in order to determine the best and most cost-effective medical man-
agement.
Methods: Presentation of 2 cases of young male patients with SPM and no past medical history.
Results: First case:16 year old male patient with light dyspnea and respiratory chest-pain 24 hours 
after a high altitude skydive for pre-military training. Second case: 19 year old male patient present-
ing odynophagia and a high-pitched voice 48 hours after recreational nasal cocaine inhalation. The 
pre-hospitalization history did not reveal any trauma or other physical effort, the clinical examinations 
showed a subcutaneous emphysema extending from the neck to the left arm in case 1 and only at the 
neck in case 2 both without tenderness on palpation. CT scan imaging revealed mediastinal and cervi-
cal emphysema without pneumothorax, pneumo-retroperitoneum or suspicion of an esophageal le-
sion in either patient. Otorhinolaryngologic examination and oesogastro-duodenoscopy (OGD) did not 
show any oesophageal, tracheal or retro-pharyngeal pathology. Following that, evolution was unevent-
ful in both cases under observational treatment and prophylactic antibiotics. They were discharged 
home at days 4 and 3, respectively. Outpatient’s follow up after 3 weeks showed a good evolution in 
either case without signs of recurrence.
Conclusion: This is the first report of SPM after skydiving. SPM, first reported by Hamman in 1939, is a 
rare, benign and self-limited entity with low risk of recurrence. Rarely it is correlated with an oesopha-
geal perforation. Patients with SPM tends to be younger and with less development of pleural effusion 
than patients with traumatic PM. Some recent studies advocate that invasive procedure, such as OGD, 
should be selectively performed in patients with high suspicion of oesophageal lesions based on the 
clinical presentation. A careful history is mandatory and SPM should be considered in cases of young 
adult males with any antecedent strenuous “Valsalva type” activities.

78.19
A unusual case of spontaneus diaphragmatic hernia after an episode of violent sneezing
G. Cito1, X. Steka2, M. Christodoulou2 (1Bramois, 2Sion)

Objective: Diaphragmatic injury, or rupture, is a potentially life-threatening condition that occurs after 
blunt or penetrating trauma. Spontaneous diaphragmatic hernia is a rare condition, accounting for 
approximately 1% of all diaphragmatic injuries and the diagnosis is even more difficult in patients with 
no history of trauma.
Methods: A 85yr-old man presented with hypoxemic respiratory insufficiency, abdominal pain and 
episodes of vomiting. He reported having had a severe bout of sneezing 3 days prior to presentation, 
after which he developed left flank pain, followed shortly by progressively worsening bruising over the 
same side. Complete blood count and biochemical parameters were normal. CT- scan showed a se-
vere ascension ofthe left hemi-diaphragm, with herniation of the small intestine and omentum fig 1-2.
Results: Exploratory laparoscopy was performed, the defect in the diaphragm was approximately 10 
cm and after the reduction of small intestines and a portion of the omentum, we performed hernia 
repair using an intrabdominal polypropylène mesh fig 3-4-5.
Conclusion: The diagnosis may be delayed by a few days, as most of the symptoms are non-specific. 
The patient’s history, symptoms, physical examination and radiologic findings are very important in the 
diagnosis of diaphragmatic injuries. The presence of a thoracoabdominal trauma should be evaluated 
in particular. In our case, there was no history of minor or major thoracoabdominal trauma. This is a 
very unusual presentation of a diaphragmatic injury. Laparoscopic repair with mesh seems to be a 
useful strategy regardless of the presence or absence of traumatism.
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78.20
Internal hernia after laparoscopic left colectomy: A rare cause of anastomotic leakage
M. Munini, M. Bernasconi, M. Giuliani, M. Arigoni (Locarno)

Objective: Anastomotic leakage is a rare (8.7% of cases) but dreaded complication after colorectal 
resection and is reported to have a significant mortality. We present two cases of anastomotic leakage 
caused by internal herniation of the small bowel through the mesenteric defect following left colectomy.
Methods: Between February and July 2016 two patients were admitted to our department for electively 
laparoscopic left colectomy because of left colon cancer. No distant metastasis were found in the 
preoperative CT-staging. The surgical procedure was uneventful in both cases.
Results: A few day after surgery the patients became symptomatic: patient 1 developed fever and 
abdominal pain and patient 2 bowel obstruction symptoms. In both cases abdominal CT scan was 
performed showing signs of anastomotic leakage. Both patients were taken back to the operation 
theater for emergency laparotomy showing an internal herniation of small bowel through the meso-
colic breach with tension and partial leakage of the anastomosis. No signs of ischemia of the anasto-
mosis were found and therefore the leak was just repaired by single sutures, the breach was closed 
with a running suture and the abdominal cavity was rinsed. In case 2 a protective loop ileostomy was 
performed because of the fragility of the older patient. Both patients were then treated with antibiotics. 
The remaining postoperative hospitalisation was uneventful.
Conclusion: Patient related (high ASA score, BMI, steroidal therapy) and procedure related factors (pro-
longed surgery time, a rectal location of the anastomosis) are well-known risk factors for anastomotic 
leakage. Despite the great amount of literature available there is still no clear evidence about the etiol-
ogy of anastomotic leak. Blood supply and tension of the anastomosis are nevertheless believed to 
be two major risk factors. In our cases we believe that the tension on the anastomosis due to internal 
herniation through the mesocolic breach was the cause of the problem. After reduction of the hernia 
and suture of the mesocolic gap the anastomosis healed without any problem which seems to con-
firm our supposition. Internal hernia after left colectomy is a very rare complication (less than 0.1%) 
after laparoscopic colectomy and suture of the mesocolic gap remains controversial. Searching in the 
literature we could not find any report associating internal herniation and anastomosis leakage after 
left colectomy.

78.21
Characterization of molecular mechamisms underlying chemoresistance in non-small cell lung  
cancer
R.-W. Peng, S.-Q. Liang, E. Bührer, S. Berezowska, T. Marti, D. Xu, L. Fromrnt, S. Hall, V. Vassella,  
G. Kocher, M. Amrein, C. Riether, A. F. Ochsenbein, R. A. Schmid (Bern)

Objective: Lung cancer is the leading cause of cancer lethality world-wide, with cytotoxic chemothera-
py being the frontline treatment for advanced and metastatic disease. However, conventional chemo-
therapeutics often cannot either eradicate the tumor or prevent its recurrence, leading to treatment 
failure and patient mortality in the clinic. Recent data indicate that in vitro 3D culture, which closely 
recapitulates cell-cell interactions occurring in vivo, can enrich tumor cells with enhanced chemore-
sistance, making the 3D culture a promising model to dissect the molecular mechanisms underlying 
chemoresistance.
Methods: First, chemoresistant cells that confer resistance to conventional chemotherapeutics are 
propagated by 3D culture. Secondly, the 3D-propagated chemoresistant cells are subjected to a screen 
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using kinase inhibitors. Thirdly, the molecular pathways required for a chemoresistant phenotype are 
identified and characterized.
Results: Our preliminary data indicate that chemoresistant cells in NSCLC are specifically sensitive 
to inhibitors of the pathways that are highly expressed in cancer stem cells (CSCs). Further analysis 
focusing on the characterization of the identified signaling pathways in chemoresistance is under way.
Conclusion: Our results indicate that in vitro 3D culture is a promisng model to study the molecular 
mechanisms of chemoresistance in lung cancer.

78.22
Migration of an epifascial cardiac pacemaker into the transverse colon: A case report
R. Liechti, E. Memeti, J. Metzger, I. Russi, R. Kobza (Lucerne)

Objective: In common practice cardiac pacemaker generators are implanted in a subcutaneous or 
-muscular pectoral or axillary pocket. However, in young patients and children the placement of the 
generator in the abdominal wall is often performed. Intraabdominal migration is a rare complication of 
the latter, mostly originating from a structural weakness of the submuscular pocket. The presentation 
of our case aims at raising awareness for the complication of pacemaker perforation not only into the 
abdominal cavity but also into an abdominal hollow organ.
Methods: We present the case of a 53-year-old female patient who was referred to the emergency 
department complaining of progressive colic-like abdominal pain. Medical history revealed the implan-
tation of a cardiac pacemaker into the abdominal wall 34 years ago. Extended-length electrodes were 
used and implanted through the right subclavian vein and then tunneled to a subcutaneous epigastric 
pocket, where the generator device was placed.
Results: The CT scan showed a transmural migration of the pacemaker generator with penetration into 
the transverse colon. By intraluminal transport through peristaltic bowel movements the pacemaker 
had reached the left colonic flexure. Via a right-sided submammarian incision we cut the pacing leads 
subcutaneously. Due to a critical clinical situation the complete extraction of the remaining electrodes 
was postponed. Through a median laparotomy the pulse generator was retrieved via the perforation 
site in the middle third of the transverse colon. We performed a resection of the affected colon segment 
followed by primary anastomosis. Postoperatively, a low-grade infection of the remaining electrodes 
occurred and therefore a total extraction of the whole system was necessary. Subsequently an epicar-
dial dual-chamber pacemaker was implanted by a left anterior thoracotomy. The further course was 
uneventful.
Conclusion: To our knowledge, this is the first reported case of a cardiac pacemaker migrating from a 
subcutaneous pocket into the transverse colon. Clinicians should be aware of this rare complication 
if a patient presents with abdominal pain anytime after the implantation of a cardiac pacemaker into 
the abdominal wall.

78.23
A horrifying crepitation
E. Kulakli, M. Holzgang, V. Schreiber (Uster)

Objective: We report a case of painless crepitation of the left forearm after an interdigital cutting in-
jury. Due to case history and clinical findings the first diagnostic hypothesis was the presence of a 
potentially lethal anaerobic infection. Finally we diagnosed the rare entity of a benign subcoutaneus 
emphysema.
Methods: A 64 year old woman consulted our emergency department after having cut herself in the 
first interdigital space of her left hand while preparing chicken. She had already presented herself at her 
family doctor’s office the same day, where a wound desinfection was performed and steristrips were 
applied. In the course of the following 2-3 hours the patient noted a progressive emphysema of her 
left hand and forearm, reason for the hospital consultation. At clinical inspection a 2x2mm cut in the 
interdigital space of digitus I and II of the left hand was observed, accompanied by an impressive crepi-
tating emphysema of the dorsum of the left hand and forearm. Other infectious signs (redness, pain 
etc) were absent. The patient was normotensive, normocard and apyrexial. The blood tests showed no 
abnormalities. A complemenntary x-ray revealed an isolated subcutaneous accumulation of air. As the 
patient showed only an impressive subcutaneous emphysema without any local or systemic signs of 
infection, she was hospitalized for observation. The swelling subsided progressively over the next 48 
hours. The patient could be discharged after 3 days of uneventful hospitalization.
Results: The clinical picture of the patient fitted exactly to the disease pattern of a „benign subcutane-
ous emphysema (BSE)“, our final diagnosis. It is thought to develop through a valve gear, aspirating air 
to the subcutaneous tissue through a typically small wound in an interdigital location. Only few cases 
of the BSE of the upper extremities have been described in the literature. The BSE typically develops only 
few hours after injury and shows no local or systemic infectious signs.
Conclusion: If the overall findings do not match the criteria of an infectious disease (gas gangrene, 
necrotizing fasciitis) the “benign subcuteaneous emphysema” should be considered as a valuable 
differential diagnosis. It is of outmost importance to prevent extensive and potentially destructive, un-
necessary surgical therapy.

78.24
Goblet cell carcinoma of the appendix: Clinical-pathological findings in two cases
M. K. Peter, F. Pugin, B. Egger (Fribourg)

Objective: Neuroendocrine neoplasms of the appendix have an incidence of 0.15 and are frequently 
diagnosed incidentally after appendectomies. Mixed adeno-neuroendocrine carcinomas (MANEC) 
of the gastrointestinal tract are characterized by coexisting exocrine and neuroendocrine neoplastic 
components. Appendiceal goblet cell carcinoma (GCC) - a low-grade type of MANEC - occurs with an 
incidence of 0.01-0.05 and is a very rare epithelial neoplasm with malignant behaviour. 
Methods: Case 1: A 47 years old patient was initially operated on for an appendiceal abscess. Histo-
pathology showed a perforated appendicitis with a GCC infiltrating the muscularis propria. The speci-
men was fragmented (perforation) and therefore a correct TNM classification was not feasible. The 
staging including abdominal CT scan as well as Octreoscan did not reveal any residual tumor, positive 
lymph nodes or distant metastasis. According to a decision at our tumorboard an oncological right 
hemicolectomy with complete mesocolic excision (CME) was performed. Case 2: A GCC was found in 
the resected appendix after laparoscopic appendectomy for appendicitis in a 35 years old man. The 
staging with CT scan did not reveal any signs of lymph node involvement or distant metastasis. Ac-
cording to the decision at our interdisciplinary tumorboard the patient underwent then an oncological 
right hemicolectomy with CME.
Results: In both cases, histopathological workup confirmed a “low grade malignant” MANEC with no 
lymph node involvement and a weak expression for Somatostatin. Case 1: TNM: pT4 N0 (0/23) M0 
Pn1 R0. Case 2: pT3 N0 (0/62) M0 R0. The postoperative follow-up was in both cases completely 
uneventful. Follow-up controls by Octreo- and CT scans for the first two years did not demonstrate any 
recurrence in both patients.
Conclusion: MANEC of the appendix are a challenge to diagnose and malignancy should always be ex-
cluded histologically after appendectomy. The most important prognostic predictors of MANEC are the 
tumour size (T-stage) and the nodal status. Careful follow-up is mandatory in cases of malignancies, 
especially if additional operations or therapies could be required. Oncological right hemicolectomy 
with CME is the standard surgical intervention for the majority of appendiceal MANECs including GCC, 
since the risk to develop metastases of these tumours is high with ultimately a poor prognoses.

78.25
The Missing Vein – an unexpected reason for chronic lower back pain
V. Zemke, A. Wang-Chan, P. Tiefenthaler, C. von der Lippe (Uznach)

Objective: Inferior vena cava agenesis (AIVC) is a very rare congenital anomaly with an estimated 
prevalence of 0.0005 - 1% in the general population. The etiology is controversial. It is most commonly 
described as the result of a fusion defect between the suprarenal segment of the IVC and the hepa-
tocardiac canal during the sixth to eighth weeks of pregnancy. Therefore, these malformations are 
well collateralized. Some patientshowever, especially men (82%) become symptomatic with deep vein 
thrombosis (DVT) for the first time between 20 - 40 years. In 50 - 60% of cases, a bilateral DVT occurs.
Methods: A 31-year-old man with pre-existing reccurent lower back pain presented with a sudden on-
set of lumbar pain radiating into the lower abdomen. On examination, he presented abdominal pain 
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as well as pain in the area of L3 - S2 on palpation with dilated veins on the lower back. Cardiovascular 
and other systemic examinations were unremarkable. Laboratory investigations showed increased 
infective parameters and a low spontaneous Quick. The abdominal CT revealed a suprarenal agenesis 
of the inferior vena cava with an azygos and hemiazygos continuation and a complete long segment 
thrombosis of the common iliac vein and inferior vena cava with accompanying thrombophlebitis (ab-
dominal pain) and partial thrombosis of the paravertebral collaterals (back pain). The patient was 
treated first with unfractionated heparin adjusted by activated partial thromboplastin time, followed by 
oral anticoagulation with Rivaroxaban. After 3 months a complete recanalization of the vena cava was 
confirmed by color-coded duplex ultrasonography.
Results: Because of the higher risk of thrombotic recurrence a lifelong anticoagulation and avoidance 
of risk factors such as long-term immobilization, oral contraceptives and excessive sports are recom-
mended. For acute DVT, thrombolysis can be considered. In rare cases, a venous bypass operation 
could be necessary.
Conclusion: In cases of lasting back pain without any evidence of a lumbar pathology the patient’s 
vascular abdominal status should be examined by ultrasound, MRI or CT in order to exclude the rare 
but possible syndrome of an AIVC. This disease should also be considered in all young patients (<30 
J) with idiopathic DVT.

78.26
Giant trichobezoar: Rare cause of intestinal perforation
P. Aeschbacher, M. K. Peter, B. Egger (Fribourg)

Objective: Trichobezoar is a rare entity, found in 90% of the cases in young women under the age of 
twenty and is often associated with psychiatric disorders1. It is the second most frequent subgroup of 
bezoar after phytobezoar and is caused by the accumulation of ingested hair in the stomach2. Patients 
present with atypical abdominal pain aggravated after a meal, early satiety, vomiting, gastrointestinal 
occlusion or weight loss. Ulceration, perforation and gastrointestinal bleeding are known as rare late 
complications due to pressure necrosis of the intestinal wall1-3.
Methods: We present the case of a 21 year old female refugee, who presented at our emergency 
department with acute worsening of chronic abdominal pain associated with vomiting, fever and 
underweight. The physical examination revealed signs of peritonitis and an extensive mass was pal-
pated in the left upper abdominal quadrant. Abdominal CT scan showed two voluminous bezoars 
(200x60mm) located in the corpus and antrum of the stomach and third (100x50mm) with extension 
into the pylorus and duodenum. Exploratory laparotomy demonstrated a covered gastric perforation 
at the lesser curvature. A gastrotomy with extraction of the foreign bodies (total 1.5 kg) was performed 
followed by an atypical resection and primary suture of the perforation site.
Results: The post-operative follow-up was uneventful and the patient dismissed home at post-operative 
day 14. Psychiatric follow-up has been initiated immediately.
Conclusion: Trichobezoar should be considered as a differential diagnosis in young female patients 
with aspecific chronic abdominal pain, vomiting, weight loss or signs of gastrointestinal occlusion. 
Gastric perforation and gastrointestinal bleeding are late complications but rather serious with a 
mortality rate up to 30%3. Immediate diagnosis and surgical treatment are very important in order 
to prevent further complications. Psychiatric interventions need to be initiated as soon as possible.  
1 Caiazzo P et al. G Chir. 2016; 37: 90, 2 Balian A. et al. EMC 2006, 3 Williams RS et al. Med J Aust. 
1986; 145: 613 

78.27
Diverticulitis associated with intestinal pinworm infections: Case report and review of the literature
N. Theofilou1, F. Barros1, A. Nobile2, F. Pugin1, B. Egger1 (1Fribourg, 2Marly)

Objective: Oxyuriasis is a common parasitic infection by the pinworm Enterobius vermicularis that is 
rarely found in the intestinal wall or even outside the gastrointestinal tract. We present the case of a 
peri-sigmoid inflammation related to a parasitic colonization with formation of a tubo-ovarian colonic 
fistula.
Methods: An 81-old woman presented at our emergency department with increasing lower abdominal 
pain. Her medical history was -except for a hysterectomy in 1973- uneventful. Physical examination 
revealed a strong tenderness of the lower abdomen without clear signs for peritonitis. CT-scan demon-
strated a peri-sigmoid collection connected to the right ovary. (Figure 1). The diagnosis of diverticulitis 
was made and the patient was treated with a combination of cephalosporin and metronidazole (IV). 
The consequent recto-sigmoidoscopy confirmed the presence of diverticulosis but without signs of 
inflammation. At two months follow-up control, CT-scan revealed a persistence of the collection.
Results: The patient underwent elective sigmoidectomy with protective ileostomy and ovarectomy. 
No complications were observed and a rapid recovery was achieved. Histopathologic examination 
showed the development of a fistula between the gastrointestinal tract and the ovary, as evidenced by 
a foreign body reaction against intestinal content within the ovary. Regularly sized, partly destructed 
spherical structures with a central hyalinization were additionally found in the wall of the fistula and 
ovary, suggesting the presence of Enterobius vermicularis. (Figure 2)
Conclusion: An ascending parasitic infection from the genital tract could be excluded since the patient 
has had former hysterectomy. Therefore, the diagnosis was the one of perforated diverticulitis, associ-
ated with a infection. But it is not clear whether the presence of the parasites was responsible for the 
inflammation leading to perforation or the pre-existing inflammation allowed the paracites to enter the 
intestinal wall. However, it is quite unusual for Enterobius vermicularis to be found in the wall or outside 
the gastrointestinal tract.

Figure 1 
Figure 1

Figure 2 
Figure 2

78.28
Massive lower gastro-intestinal bleeding caused by a jejunal diverticula – a case report
G. Aellen, M. K. Peter, M. Menth, B. Egger (Fribourg)

Objective: Jejunal diverticulosis (JD) is an uncommon condition that is sporadically observed during 
laparotomy or radiographic examination. The majority of patients with JD have no symptoms. How-
ever, they can present with a number of emergent complications with a high rate of mortality caused 
by the delay in diagnosis. Bleeding from JD occurs in less than 3%-8% and often appears as fresh 
rectal hemorrhage. We report a case of JD with recurrent episodes of massive lower gastrointestinal 
bleeding (LGIB).
Methods: A 70-year old male patient was admitted to the ICU for hemorrhagic shock with LGIB. The 
past medical history revealed long-term NSAID and prednisone medication for back pain. The physi-
cal examination showed a tenderness and distention of the abdomen but no palpable mass. The 
initial hemoglobin was 75g/l and the patient required fluid resuscitation with transfusion of 7 units of 
blood. An upper and lower endoscopy failed to demonstrate the source of bleeding. The workup was 
completed by a CT angiography without signs of active intestinal tract bleeding. The patient was then 
stabilized for 2 days before rectal bleeding relapsed. A second CT angiography was performed and 
demonstrated an active bleeding site in a JD. The patient underwent explorative laparotomy with jeju-
nal segment resection and primary anastomosis. Intraoperatively, a bay leaf was found to be stacked 
as a foreign body in one of the diverticula.
Results: Evolution after surgery was uneventful with normalization of the hemoglobin. The patient was 
discharged home on postoperative day 16 in good general condition. The follow up at 6 weeks with 
laboratory and clinical controls showed no relapse.
Conclusion: JD is an uncommon entity and a rare source of GI hemorrhage. However, it should be 
considered in all patients with acute LGIB, because it may lead to life threatening complications. En-
doscopy of the upper GI tract often fails to localize the exact site of bleeding. In case of ongoing LGIB, 
CT angiography is an accurate and non-invasive modality to detect the bleeding site. Surgical resection 
of the involved intestine with primary anastomosis is the treatment of choice.

78.29
Necrotizing colitis possibly induced by quetiapine (Seroquel®)
K. Stratakis1, C. Page1, P. Froment1, M. Chilcott1, B. Egger2 (1Riaz, 2Fribourg)

Objective: Ischemic colitis is the most frequent vascular pathology of the digestive tube. It encom-
passes three subtypes depending on the severity of the necrotic lesions. A range of drugs like NSAID 
and cocaine are known to be associated with ischemic colitis. Necrotizing colitis due to neuroleptics is 
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a rare affection and has been reported only a few times.
Methods: We present the case of a 45-year-old woman addressed for acute abdominal pain from a 
psychiatric hospital, where she was treated with quetiapine for personality disorders and psychotic 
ideas. The physical examination revealed a tympanic abdominal dilation with diffuse pain on palpa-
tion. Laboratory tests indicated a CRP at 13 and a leukocytosis at 11.3 g/L and imaging with plain 
abdominal x-ray showed a colonic dilatation of 7cm mainly of the ascending and transverse colon. The 
CT scan confirmed the diffuse colonic dilatation without any signs of intestinal suffering, obstruction or 
perforation. Due to the intensity of abdominal pain and beginning signs of a septic shock the patient un-
derwent exploratory laparotomy. A completely necrotic colon from the cecum to the descendo-sigmoid 
junction with no signs of perforation or vascular thrombosis was found. A subtotal colectomy with 
Hartmann’s stump and terminal ileostomy was performed.
Results: The postoperative recovery was uneventful except from a slight elevation of pancreatic en-
zymes due to parenteral nutrition and a thrombosis of the right internal jugular vein after the periop-
erative placement of a central venous catheter. Histopathology confirmed an ischemic necrosis of the 
colon and ileum without any detectable thrombotic material in the central vessels.
Conclusion: Necrotizing colitis related to neuroleptics is rare and has only been reported in few pub-
lications. Symptoms such as abdominal pain and constipation are not specific. Due to the high risk 
of perforation an aggressive diagnostic and therapeutic management is mandatory. However, in the 
absence of pathognomonic histological criteria, the diagnosis of neuroleptics induced ischemic colitis 
remains speculative.

78.30
Primary hyperparathyroidism due to an active parathyroid cyst
P. Tratnig-Frankl, G. Wille, N. Rudovich, T. Bächler, G. Basilicata (Bülach)

Objective: Primary hyperparathyroidism (pHPT) is an excess of parathyroid hormone (PTH) due to a 
hyperfunction of one or more of the body’s four parathyroid glands. The most common causes for the 
disease are adenoma and hyperplasia. Additional to parathyroid carcinoma active parathyroid cyst 
(PC) is a rare cause of primary hyperparathyroidism. PC can be hormonally active or inactive. Here 
we report a case of PC in a female patient who presented with a neck swelling as a guiding symptom. 
Methods: A 44-year-old female patient consulted for a symptomatic paramedian neck mass. Neck 
ultrasound showed a multinodular goiter and a cyst located caudal on the left lower thyroid pole. The 
diameter was 3.3 x 2.8 x 2.5 cm. Its origin could not be determined. Blood examinations showed a 
borderline suppressed thyroid stimulating hormone of 0.35 mlU/l. An increased PTH (136 pg/ml) and 
hypercalcemia (Ca2+ 2.7 mmol/l) indicated pHPT. Urine analyse also showed an elevated Ca2+/
Creatinin ratio (0.38). Vit.-D levels were normal – therefore the diagnosis of pHPT was confirmed. 
Sestamibi/Technetium-subtraction scintigraphy (STSS) revealed three hot (technetium active) thyroid 
nodules. Neither delayed washout nor subtraction showed parathyroid adenoma. The cyst was cold 
for both tracers. Due to non-conclusive preoperative localisation, toxic nodular goiter and the known 
vulnerability of PC, we performed a conventional open thyroidectomy. Exploring the typical sites for 
parathyroid tissue, we found the cystic mass on the left lower pole. Water-clear fluid was aspirated 
and the PTH level of the aspirate was 6600 pg/ml. Quick-PTH in the patient’s blood dropped over 50% 
within 15 minutes after resection (101 pg/ml - 14 pg/ml). The neuromonitoring response of the recur-
rent laryngeal nerve was normal. The remaining three parathyroid glands were left in situ.
Results: Recovery was uneventful. Substitution with L-Thyroxin was initiated and laryngoscopy showed 
physiological vocal cord function. PTH and plasma calcium remained in the normal range 6 weeks, 6 
months and 1 year postoperatively.
Conclusion: A parathyroid cyst must be considered as differential diagnosis of neck swelling. PC and 
thyroid cysts often cannot be distinguished by ultrasound or STSS. It is therefore advisable to rule out 
pHPT biochemically prior to surgery. Presumptive intraoperative diagnosis can be confirmed measur-
ing Quick-PTH in the cystic fluid. 
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79.1
Lymph node yield after rectal resection in patients treated with neoadjuvant radiation for rectal  
cancer: A systematic review and meta-analysis
R. Mechera1,2, T. Schuster3, R. Rosenberg2, B. Speich2,1 (1Basel, 2Liestal, 3Montreal/CA)

Objective: The lymph node status represents a major prognostic factor in colorectal cancer. However, 
it was demonstrated that neoadjuvant chemoradiotherapy (CRT) decreases the numbers of lymph 
nodes in the specimen. Several studies describe less than 12 lymph nodes in the resected specimen 
of rectal cancer patients after neoadjuvant radiation. This meta-analysis quantifies the influence of 
neoadjuvant CRT or radiotherapy (RT) only on the lymph node yield in rectal cancer patients.
Methods: We performed a systematic review and searched PubMed, EMBASE and the Cochrane Li-
brary without any language restriction from 1st of January 1980 until 31st March 2015. Two reviewers 
examined all publications independently and extracted the relevant data if the study assessed lymph 
node counts or positive lymph node yields of patients who received neoadjuvant treatment compared 
to patients who did not receive neoadjuvant treatment. Meta-analyses were conducted to quantify the 
mean difference in lymph node yield.
Results: A total of 34 articles (including 37 datasets) were included in the meta-analyses. Neoadjuvant 
CRT resulted in a mean reduction of 3.9 lymph nodes (95% confidence interval [CI] 3.7-4.1) and an 
average reduction in harvested positive lymph nodes of 0.7 (95% CI 0.2-1.2) compared with patients 
who received no neoadjuvant therapy. Individuals who received neoadjuvant RT had, in average, 2.1 
lymph node less (95% CI 1.7-2.5) resected compared with their counterparts who received no neoad-
juvant treatment.
Conclusion: Neoadjuvant CRT or RT only in rectal cancer patients leads to a decrease in lymph node 
harvest of approximately four and two lymph nodes, respectively. We therefore stress the importance 
of intensifying all efforts from involved subspecialities (i.e. surgeons and pathologists) to reach the 
benchmark harvest of 12 resected lymph nodes according to current guidelines.

79.2
Multicenter propensity score matched analysis of laparoscopic vs. open surgery for T4 rectal cancer
G. Vitali1, N. Deangelis2, F. Landi3, M. Assalino1, R. Memeo4, J. Marescaux4, F. Ris1, E. Espin3, F. Brunetti2 
(1Geneva, 2Paris/FR, 3Barcelona/ES, 4Strasbourg/FR)

Objective: Laparoscopy for advanced stage rectal cancer remains debated. This study aimed to com-
pare the operative and oncologic outcomes of laparoscopic (LAR) versus open anterior rectal resec-
tion (OAR) in patients with pT4 rectal cancer.
Methods: This is a multicenter propensity score matching (PSM) study on patients undergoing elective 
curative-intent LAR or OAR for pT4 rectal cancer (TMN stage II/III/IV) between 2005 and 2015.
Results: Overall, 137 patients were included in the analysis. After PSM, demographic, clinical and tu-
mor characteristics were similar between the 52 LAR and the 52 OAR patients. Overall, 52 tumors were 
located at the high rectum, 25 at the mid rectum, and 27 at the low rectum. Multivisceral resection 
was performed in 26.9% of LAR and 30.8% of OAR patients (p=0.829). Conversion was required in 11 
LAR patients (21.2%). The LAR group showed significantly shorter time to flatus (3.13 vs. 4.97 days, 
p=0.001), time to regular diet (3.59 vs. 6.36 days, p<0.0001), and hospital stay compared to the OAR 
group (15.49 vs. 17.96 days, p=0.002). The 90-day morbidity and mortality were not different between 
groups. In the majority of patients (85.6%) an R0 resection was obtained. A complete mesorectal exci-
sion was found in 82.7% of LAR and 78.8% of OAR patients (p=0.855). The 1-, 2-, and 3-year overall 
survival rates were, respectively, 95.6%, 73.8%, and 66.7% for the LAR group, and 86.7%, 66.9%, and 
64.1% for the OAR group (p=0.219). The presence of synchronous metastasis (Hazard Ratio: 2.26), 
R1 resection (HR: 2.71) and lymph nodal involvement (HR: 2.24) were significant predictors of overall 
survival.
Conclusion: The present study suggests that LAR for pT4 rectal cancer can achieve good pathologic 
and oncologic outcomes similar to open surgery, despite the risk of conversion. Moreover, laparoscopy 
offers the benefits to the patients of a faster recovery and shorter hospital stay.
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79.3
Comparison of robotic-assisted vs laparoscopic resection of rectal cancer after neoadjuvant chemo-
radiotherapy
R. Schneider, F. V. Angehrn, L. Koechlin, D. Daume, A. Wilhelm, M. von Flüe, M. Bolli, B. Kern (Basel)

Objective: Since June 2015 we perform surgery on locally advanced rectal cancer (LARC) not only 
laparoscopically but also by implementing robotic techniques with the latest da Vinci Xi generation. For 
both techniques we analyzed our perioperative results in patients with LARC and neoadjuvant chemo-
radiotherapy (long-course therapy with 50,4 Gy + capecitabine).
Methods: Retrospective analysis of prospectively collected data. From January 2014 to November 
2016 a total of 38 patients with LARC and chemoradiotherapy (CRT) underwent a laparoscopic or a 
robotic-assisted da Vinci Xi low anterior resection with total mesorectal excision (TME) in our depart-
ment. In the robotic group (Rob-G) a total of 14 patients (age 63 ± 12, 42% f) were included, in the 
laparoscopic group (Lap-G) 24 patients (age 62 ± 12, 21% f).
Results: The average operation time was significantly longer in the Rob-G compared to the Lap-G (408 
± 83 min vs. 280 ± 50 min; p = 0.0001). Severe complications (Clavien-Dindo III or IV) occurred in 
14% in Rob-G vs. 13% in Lap-G (p = ns). On the specimen, the number of resected lymph nodes did not 
differ significantly (Rob-G 17.7 ± 4.8 vs Lap-G 20.0 ± 6.9, p = ns). The quality of the TME was complete 
in 93% of the Rob-G and in 88% of the Lap-G (p = ns). The mean hospital stay was 14.6 ± 4.4 days in 
the Rob-G and 14.3 ± 6.5 days in the Lap-G (p = ns).
Conclusion: Although our team is still in the learning curve with the da Vinci Xi TME, we achieve abso-
lutely comparable results to the laparoscopic technique in regards to perioperative morbidity, quality 
of oncological resection and length of hospital stay. The influence on oncological outcomes has to be 
investigated in further studies with a longer observation period.

79.4
Outcomes of 58 consecutive transanal total mesorectal excisions for low rectal cancer
R. Troller, F. Grieder, E. Gmür, H. Gelpke, D. Schulthess, S. Breitenstein, M. Adamina (Winterthur)

Objective: Transanal total mesorectal excision (taTME) is an alternative to conventional mesorectal 
excision owing to its reported ability to achieve clear distal and circumferential resection margin in low 
rectal cancers. This study evaluates the perioperative and short-term oncologic outcomes of taTME.
Methods: Consecutive patients treated at a single centre by taTME were included in a prospective co-
hort study. Perioperative 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: 58 patients with a low rectal cancer (median 7cm to anal verge, IQR 6-8) underwent a taTME 
between Feb 2013 and Jan 2017. Age and body mass index were 65 years (IQR 55.25-76) and 26kg/
m2 (IQR 21.8-29.4). 43 (74%) patients had neoadjuvant radiochemotherapy. Median surgery time 
was 358 minutes (IQR 312-420), including an ileostomy in all patients. One hour surgery time was 
saved when taTME was performed by 2 teams working simultaneously (n=29, 333 minutes, IQR 304-
409) compared to 1 team (n=29, 392 minutes, IQR 334-424), albeit this difference was not yet statisti-
cally significant (p=0.08). Similarly, surgical time decreased by 35 minutes with increasing experience 
e.g. 2-team first 15 patients (359 minutes, IQR 311-414) versus last 14 patients (325 minutes, IQR 
263-396). Dissection of the mesorectum was good (94% Quirke 3) and all distal and circumferential 
margins were clear. Median T stage was 3 (IQR 2-3). 16 patients had lymphnode metastases for a 
median number of retrieved nodes of 25.5 (IQR 18-34). Cumulative 30-day morbidity amounted to 
32.7% major complications (Dindo Clavien III-V), including 6 anastomotic leaks (10%), of which 5 
(8,6%) underwent successful drainage and endosponge therapy, and 29.3% minor complications 
(Dindo Clavien I-II). Median length of hospital stay was 13 days (IQR 9-16).
Conclusion: Transanal total mesorectal excision allows good surgical and oncologic quality to the ex-
penses of a reasonable surgery time and morbidity.

79.5
Final results of the european multicentric phase II study on anastomotic microperfusion imaging
F. Ris1, E. Liot1, N. C. Buchs1, R. Kraus2, G. Ismael3, V. Belfontali1, C. Cunningham2, I. Lindsey2, R. Guy2,  
O. Jones2, B. George2, P. Morel1, N. Mortensen2, R. Hompes2, R. Cahill2 (1Geneva, 2Oxford/UK, 3Dublin/IE)

Objective: Decreasing anastomotic leak rates remains a major goal in surgery, the more distal the 
anastomosis, the higher the risk of a leak. It can rise as high as 12% for low anterior resection. Assess-
ing perfusion with near infrared is a promising technology that needs validation. We examine the sys-
tematic use of the near-infrared (NIR) technology for intraoperative indocyanine green (ICG) perfusion 
during colorectal surgery to assess its association with anastomotic leak rate.
Methods: Prospective Phase II study (NCT02459405) of non-selected, consecutive patients undergo-
ing any elective colorectal operation with anastomosis over a 3 year period in three tertiary hospitals. 
A standardized NIR-ICG protocol was followed assessing perfusion. Perioperative data was registered 
prospectively before overall analysis and against comparator leak rate data from the same surgeons 
performing similar surgery without NIR-ICG.
Results: 504 patients (median age 64years, male/female ratio 279/225, median BMI 25kg/m2) hav-
ing surgery for malignant (n=330) and benign (174) pathologies were studied. 425 (85%) operations 
were started laparoscopically with a 6% conversion rate. 310 patients (62%) underwent anterior re-
section, 220 (70%) “high” and 90 (30%) “low”. ICG angiography was achieved in every patient with 
a median time of 29 seconds after injection (median added time of 4 minutes). NIR-ICG assessment 
directed intraoperative change in 29 (6%) patients with a 0% subsequent leak rate. Overall study co-
hort leak rate was 2.4% (12/504) versus control group rate of 3.8%, decreasing to 3.3% (v 11%) for 
low anterior resections.
Conclusion: NIR-ICG ‘all-comers’ usage coincides with reduced anastomotic leakage impacting opera-
tive performance with marginal added time.

79.6
Appendectomy in Switzerland – how is it done?
C. Soll1, C. Tschuor1, N. Obrist2, S. Breitenstein1 (1Winterthur, 2Sursee)

Objective: More than 10‘000 appendectomies are performed in Switzerland every year. Despite the 
high frequency of this procedure, an “unité de doctrine” regarding treatment strategies is missing. We 
therefore conducted a survey to assess the technical details of appendectomies in Switzerland with 
particular interest in the method of closure of the appendiceal stump.
Methods: An anonymous online survey was performed among 540 members of the Swiss surgical 
society (SGC). Demographics were asssessed. Technical details of appendectomies were investigated 
using questions focusing on techniques used in adults and children for complicated and non compli-
cated appendictis. Additional items targeting methods of closure were included by help of intraopera-
tive pictures.
Results: The overall response rate was 45% (n=243). 78% of the surgeons prefer laparoscopic appen-
dectomy in children and 95% in adult patients. Only 3% use a single incision site technique. Pus or stool 
in the abdomen (63%), an abscess (37%) or perforation of the appendix (37%) are considered to be 
a criterion for complicated appendicitis. 40% of surgeons report that there is no institutional „unité de 
doctrine“ regarding appendiceal stump closure. 41% of the surgeons use endoloops, 36% use a sta-
peling device and only 20% use polymeric clips in non complicated appendicitis. However, 82% of the 
surgeons use a stapler device for the closure of the appendiceal stump in complicated appendicitis. 
Only 22% of surgeons plunge the appendiceal stump with an additional suture. 90% of the surgeons 
administer antibiotics postperatively only in complicated appendicitis.
Conclusion: The survey confirms that laparoscopic appendectomy is the standard method for acute 
appendicitis in Switzerland. Regarding the closure of the appendiceal stump there is neither a national 
nor an institutional „unité de doctrine“. However, endoloop and endostapler closure is the most fre-
quently applied technique. In particular, the endostapler is preferably used in complicated appendicitis.

79.7
Surgical treatments of colon cancers located at the splenic flexure: A systematic review and meta-
analysis
G. Vitali1, A. Martínez-Pérez2, F. Brunetti3, F. Ris1, N. Deangelis3 (1Geneva, 2Valencia/ES, 3Paris/FR)

Objective: The surgical management of splenic flexure carcinomas (SFCs) is challenging and the type 
of resection, either via laparoscopy or open approach, is not yet standardized. The present systematic 
review and meta-analysis aims to investigate the short- and long-term outcomes of the different surgi-
cal procedures and approaches performed for the curative treatment of SFCs.
Methods: Literature search was performed on Medline, EMBASE, and Scopus databases from January 
1990 to April 2016. Clinical studies of at least 5 patients describing short- and long-term outcomes of 
the surgical resections for SFCs were retrieved and analyzed.
Results: A total of 12 retrospective studies were selected, including 569 patients with SFCs. Laparos-
copy was used in 50.6% of patients, with a mean conversion rate of 2.5%. Extended right colectomy 
(ERC) was performed in 23.2% of patients, whereas left colectomy (LC) in 76.8%. The meta-analyses 
suggest that ERC and LC have similar short- and long-term results, whereas the laparoscopic ap-
proach is associated with significantly shorter time to oral diet, fewer post-operative complications, 
and shorter length of hospital stay compared to open surgery.
Conclusion: Based on the current available literature, laparoscopic approach for SFCs seems to pro-
vide better postoperative outcomes than open surgery. Conversely, the optimal extent of surgical re-
section for the treatment of SFCs, i.e. ERC vs. LC, remains under debate. Large prospective registries 
investigating both long-term oncologic and functional outcomes in patients with SFCs would be a step 
forward in addressing the lack of evidence in the surgical management of this tumor. What does this 
paper add to the literature? This is the first systematic review and meta-analysis investigating and com-
paring the different surgical procedures (extended right vs. left colectomy) and surgical approaches 
(laparoscopy vs. open) for the treatment of splenic flexure carcinomas. This type of colon cancer has 
been rarely investigated and its surgical management is not yet standardized. 

 

Figure 1. Flowchart of the literature search and study selection process according to the 
PRISMA guidelines. 
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79.8
Improving exposure: Laparoscopic mobilisation of the splenic flexure in lateral position
M. von Strauss und Torney1,2, M. Duff1, M. Potter1 (1Edinburgh/UK, 2Basel)

Objective: In many laparoscopic resections the mobilisation of the splenic flexure turns out to be the 
crux of the operation. Problems with exposure and tension lead to prolonged operation times with the 
inherent risk of injury to the spleen and other surrounding organs. In the UK a number of colorectal 
surgeons perform this part of the operation therefore in the lateral position.
Methods: The didactic video consists of clips from 4 different patients with laparoscopic or laparo-
scopicly assisted anterior resection for colorectal cancer.
Results: The video shows the preparation and positioning as well as the access for laparoscopy in the 
lateral position followed by the five steps of the procedure: Exposure and dissection of the mesenteric 
artery and vein, division of the midline peritoneum, omental mobilisation and entering of the lesser sac, 
lateral to medial mobilisation of the splenic flexure and entering of the pelvis. The traction due to gravity 
gives optimal exposure and facilitates the procedure.
Conclusion: Laparoscopic mobilisation of the splenic flexure in lateral position may be an attractive 
alternative approach with excellent exposure in minimal invasive colorectal surgery.

79.9
Emergency Hartmann’s procedure: The risk of permanent colostomy
C.-R. Scarpa, N.-C. Buchs, G. Giudicelli, B. Schiltz, P. Morel, F. Ris (Geneva)

Objective: Historically, the role of Hartmann’s procedure is well established. However, the risk of post-
operative complications is significant. Most of the time, the end colostomy created in the emergency 
situation is aimed to be temporary, even if the rate of further reversal is poorly reported. The aim of this 
study was to analyze our reversal rate after emergency Hartmann’s procedure and to identify the risk 
factors, which may contraindicate the restoration of bowel continuity.
Methods: The records of all patients who underwent an emergency Hartmann’s procedure in our unit 
between October 2008 and Juin 2015 were prospectively collected. Recorded data included age, sex, 
mortality, morbidity, ASA (American Society of Anesthesiologists) score, Charlson’s score and biologi-
cal parameters. Patients were divided into two groups: those in whom the continuity was restored and 
those who still present a colostomy. Univariate and logistic regression analysis were performed in or-
der to identify the risk factors associated with a permanent colostomy after an emergency Hartmann’s 
procedure.
Results: During the study period, 156 patients underwent an emergency Hartmann’s procedure. In-
dications included perforated diverticulitis (57.7%), occlusive cancer (12.2%), iatrogenic perforation 
(9.6%), ischemic colitis (5.8%), perforated tumor (5.1%) and other causes (9.6%). Average follow-up 
was 150 weeks (1-404), 79 patients (50.7%) had a reversal of their Hartmann. Seventy-seven patients 
(49.3%) did not undergo reversal of their colostomy. Among them, 48 had passed away: 28 due to a 
postoperative infective complication or acute cardiac and respiratory failure (30-day mortality rate: 
18%), and 20 because of their tumoral disease. Therefore, among the 29 patients still alive, the risk fac-
tors associated with a permanent colostomy were: preoperative Charslon’s score, ASA score, cardiac 
disease, senile dementia and incontinence.
Conclusion: Hartmann’s procedure remains one of the most frequent emergency surgical procedures 
in case of left colonic or sigmoid perforation with peritonitis. However, the risk of a permanent stoma is 
significant in this series. Several risk factors have been found to be associated with a definitive colos-
tomy and should be considered in preoperative decision-making and patient’s counselling.

 

Pancreas 81
81.1
Pylorus resection does not reduce delayed gastric emptying after partial pancreato-duodenectomy: A 
blinded randomized controlled trial (PROPP study)
T. Hackert1, P. Probst1, P. Knebel1, C. Doerr-Harim1, T. Bruckner1, J. Werner2, O. Strobel1, C. W. Michalski1, 
A. Ulrich1, M. K. Diener1, M. W. Büchler1 (1Heidelberg/DE, 2Munich/DE)

Objective: Partial pancreato-duodenectomy (PD) is the standard treatment for tumors of the pancreat-
ic head. Preservation of the pylorus has been widely accepted as standard procedure. Delayed gastric 
emptying (DGE) is a common complication causing impaired oral intake, prolonged hospital stay and 
postponed further treatment. Recently, pylorus resection with preservation of the stomach has been 
shown to reduce the incidence of DGE. The aim of this study was to investigate the effect of pylorus 
resection on postoperative DGE in PD.
Methods: Patients undergoing PD for any indication were randomized to either PD with pylorus pres-
ervation (PP) or PD with pylorus resection and complete stomach preservation (PR). The primary 
endpoint was DGE within 30 days according to the ISGPS (International Study Group of Pancreatic 
Surgery) definition. Furthermore, a multivariate analysis correcting for body-mass-index (BMI) and age 
was performed. Secondary endpoints were operative time, blood loss, postoperative complications, 
mortality, length of hospital stay and quality of life (QoL).
Results: 188 patients were recruited from February 2013 to June 2016. 95 patients were randomized 
to PP and 93 patients to PR. There were no baseline imbalances between the groups. Overall 53 of 188 
patients (28.2%) developed a DGE (Grades: A 15.5%; B 8.8%; C 3.3%). In the PP group, 24 of 95 pa-
tients (25.3%) and in the PR group 29 of 93 patients (31.2%) developed a DGE (odds ratio 1.534; 95% 
confidence interval 0.788 to 2.987; p=0.2079). None of the secondary endpoints differed significantly 
between the groups. However, higher BMI was a significant risk factor for DGE severity.
Conclusion: In this randomized controlled trial, pylorus resection during PD did not impact the inci-
dence or severity of DGE. The development of DGE seems to be multifactorial and may not be attributed 
to pyloric dysfunction alone. Pylorus preservation should therefore remain the standard of care in PD.

81.2
Prospective trial to evaluate the prognostic value of different nutritional assessment scores in pancre-
atic surgery: NURIMAS Pancreas
P. Probst, S. Haller, T. Bruckner, A. Ulrich, O. Strobel, T. Hackert, M. K. Diener, M. W. Büchler, P. Knebel 
(Heidelberg/DE)

Objective: Patients’ preoperative nutritional status is known to have an impact on their clinical out-
come. For pancreatic surgery, however, it remains unclear which nutritional assessment scores ad-
equately assess the association of malnutrition and postoperative outcome.
Methods: Patients scheduled for elective pancreatic surgery were screened for eligibility. Preoperatively 
12 nutritional assessment scores were calculated and patients were categorised as either at risk or 
not at risk for malnutrition by each score. The postoperative course was monitored prospectively by 
assessors blinded to the nutritional status. The primary endpoint was major complications evaluated 
for every score in a multivariable analysis and corrected for known risk factors in pancreatic surgery.
Results: Overall, 279 patients were analysed. A major complication occurred in 61 patients (21.9%). 
The proportion of malnourished patients differed depending on the scores, from 1.08% (Nutritional 
Risk Index) to 79.57% (Nutritional Risk Classification). In the multivariable analysis, only elevated am-
ylase in drainage on postoperative day 1 (OR 4.91, 95% CI 1.10 to 21.84; P=0.037) and age (OR 1.05, 
95% CI 1.02 to 1.09; P=0.005) were significantly associated with major complications; none of the 
scores showed an association with the outcome.
Conclusion: The 12 nutritional assessment scores did not define a state of malnutrition relevant for 
complications after pancreatic surgery. Therefore, nutritional assessment scores can be abandoned in 
centres for pancreatic surgery. Other diagnostic measurements should be evaluated prospectively to 
identify a more convenient definition of malnutrition that detects patients at increased risk of postopera-
tive morbidity and mortality.

81.3
Impact of vascular invasion on short- and long-term outcomes after distal pancreatectomy
G.-R. Joliat1, D. Petermann2, N. Demartines1, N. Halkic1, M. Schäfer1 (1Lausanne, 2Morges)

Objective: Distal pancreatectomy (DP) represents the treatment of choice for localized malignant tu-
mors of the pancreatic tail. Some evidence suggests that venous invasion (VI) might be an important 
risk factor for the postoperative outcome. However, only few data exist regarding the postoperative 
outcomes of patients with pancreatic tail malignancies and VI. This study aimed to assess and com-
pare overall survival (OS) and recurrence rate (RR) after DP in patients with and without tumoral VI.
Methods: All consecutive DP patients from 2000 to 2015 were analyzed. Preoperative demographics, 
perioperative data, and postoperative outcomes were assessed. OS were calculated using Kaplan-
Meier curves, and comparisons were made using the log-rank test. Otherwise, standard statistical 
tests were used.
Results: One hundred and five patients had DP during the study period with a median age of 63 
(interquartile range: 49-71). Among these 105 DP patients, 45 presented a malignant tumor. There 
were 17 women and 28 men (median age: 67, median body-mass index: 24.6 kg/m2). The majority 
of malignancies were ductal adenocarcinomas (32/45, 71%). The other malignant etiologies were 
metastases (3), cystadenocarcinomas (2), gastric adenocarcinomas (2), retroperitoneal sarcomas 
(2), malignant neuroendocrine tumors (2), an adrenal carcinoma (1), and a malignant intraductal 
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papillary mucinous neoplasm (1). Among these 45 malignant tumors, histological VI was found in 33 
patients (73%). Characteristics and intraoperative data of patients with and without VI were similar. 
The overall complication rates were 16/33 (48%) in the group with VI and 8/12 (75%) in the group 
without VI (p=0.08). The median length of stay was 13 days in the group with VI and 12 days in the 
group without VI (p=0.94). Median OS and 5-year OS for the group with and without VI were 21 vs. 16 
months (p=0.29) and 16% vs. 20% (p=0.29), respectively. RR was 19/33 (58%) for the VI group and 
2/12 (17%) for the group without VI (p=0.02).
Conclusion: VI did neither have an effect on the rate of postoperative complications nor on the length of 
stay. OS were also similar in both groups. On the contrary, RR was higher in the VI group. These results 
confirm the prognostic role of VI for recurrence in patients with malignancy of the pancreatic tail. They 
suggest that perioperative treatments focusing on impeding VI could decrease RR.

81.4
Porto-mesenteric reconstruction during Whipple procedures: Feasibility and rational for on demand 
intraoperative Xeno-Pericardial Vascular Patch or self-made tube graft
P. Weibel, S. Wrann, I. Schwegler, N. Attigah, M. Weber (Zurich)

Objective: Resection and reconstruction of the superior mesenteric and/or portal vein to achieve a 
R0 resection of a pancreatic tumor has been shown to be associated with a low rate of perioperative 
morbidity. A major concern following whipple procedures is retroperitoneal sepsis due to leakage of the 
pancreatic-enteric anastomosis. For venous reconstruction autologous grafts are preferred, requiring 
preoperative definition of borderline resectable tumors, extending operating time and causing addi-
tional morbidity and mortality. The objective of this study was to evaluate a safe and feasible alternative 
by manufacturing bovine tube or patch grafts intraoperative.
Methods: Analysis of 5 patients receiving pancreaticoduodenectomy with intraoperatively diagnosed 
vascular infiltration. A tension-free end-to-end-anastomosis was not feasible due to extended vascular 
resection. Manufacturing of the bovine patch or interposition xenograft was started simultaneously 
by a second team. Implantation of the graft was performed according to vascular surgical principles. 
Intra- and postoperative assessments of graft patency was performed by ultrasound.
Results: 5 patients receiving pancreaticoduodenectomy with vascular infiltration underwent a patch 
reconstruction of the superior mesenteric vein or a reconstruction by on demand manufactured in-
terposition xenograft. Venous occlusion was below 30 minutes. No postoperative bleeding occurred. 
Postoperative laboratory testing was normal. Intraoperative and postoperative graft patency testing 
was without pathological findings.
Conclusion: We could demonstrate a feasible and safe method for intraoperative manufacturing of 
bovine patches or tube xenografts. These self-manufactured bovine xenografts offer advantages re-
garding an instant intraoperative availability without additional morbidity or mortality. Additionally, the 
procedure offers an equivalent behavior compared to autologous grafts in septic situations.
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81.5
Surgical site infections after pancreatic surgery in the era of enhanced recovery protocols
G.-R. Joliat1, M.-O. Sauvain1, D. Petermann1,2, N. Halkic1, N. Demartines1, M. Schäfer1 (1Lausanne, 
2Morges)

Objective: Few data exist on risk factors for surgical site infections (SSI) among patients treated in an 
enhanced recovery after surgery (ERAS) pathway. This study aimed to assess risk factors for SSI after 
pancreas surgery in a non-ERAS group and an ERAS cohort.
Methods: All pancreas surgeries were prospectively documented from January 2000 to December 
2015. Risk factors for SSI were calculated using uni- and multivariable binary logistic regressions in 
non-ERAS and ERAS patients.
Results: Pancreas surgery was performed in 549 patients, of whom 144 presented an SSI (26%). In 
the non-ERAS group (n=377), the SSI incidence was 27% (99/377), and risk factors for SSI were male 
gender and preoperative biliary stenting. Since 2012, 172 consecutive patients were managed within 
an ERAS pathway. Forty-five patients (26%) had an SSI. On multivariable analysis no risk factor for SSI 
in the ERAS cohort was found. In the ERAS group, patients with a pathway compliance <70% had a 
higher occurrence of SSIs (30/45=67% vs. 7/127=6%, p<0.001).
Conclusion: In the non-ERAS cohort, male gender and preoperative biliary stenting were risk factors for 
SSI occurence. The introduction of ERAS modified the risk factors without changing the SSI incidence. 
Male gender and biliary stenting were not found to be risk factors anymore in the ERAS group. In an 
ERAS pathway, having an overall compliance >70% may reduced the SSI rate.

81.6
Assessing the Severity of Acute Pancreatitis (ASAP) in Switzerland: A nationwide survey on severity 
assessment in daily clinical practice
S. Staubli1, D. Oertli1, C. Nebiker2 (1Basel, 2Aarau)

Objective: We aim to assess which tools for severity stratification in acute pancreatitis are used in 
today’s daily clinical practice and to what extent the new Atlanta classification is being implemented 
by the medical community in Switzerland.
Methods: The heads of surgical, medical and emergency departments of Swiss hospitals (n = 83) 
that directly treat patients with acute pancreatitis were given access to an online survey and asked to 
forward the questionnaire to their team. The questionnaire consisted of 16 items, including questions 
about the specialty background of the participants, the allocation of patients with AP (acute pancreati-
tis), methods of severity assessment, patient management, the role of imaging procedures and future 
perspectives.
Results: A total of 233 participants from 63 hospitals responded (response rate, 74%). A vast majority 
of participants [198 (86.5%)] uses specific tools to assess severity. The most frequently used ones 
are the Ranson [108 (87%)] and APACHE II score [28 (23%)]. A majority of the participants are not 
satisfied with the current options to assess severity [130 (59%)]. A minority [15 (12%)] use the revised 
Atlanta classification to assess the degree of severity in AP.
Conclusion: The Ranson score remains the dominant risk stratification tool in clinical practice in Swit-
zerland, followed by the APACHE II score. Other modern instruments, such as the Atlanta 2012 clas-
sification, have not yet earned broad recognition and have not reached daily practice. Further efforts 
must be made to expand physicians’ awareness of their existence and significance.

General information 
Number of participants: 233 
Number of participating hospitals: 63 
Response rate: 74% 
Time point: January-April 2016 
Country: Switzerland 
Type of survey: Self-administered online questionnaire 
(http://www.acutepancreatitis.ch) 

a b 

c 

When do you assess severity? 
Upon 

admission 
80% 

Later 64% 
Other 4% 

Do you assess severity repeated times? 

Yes 66% 
No 34% 

Do you assess severity in AP? 

d 

How do you assess severity of AP? 

e 

Which scores do you use? 

f 

Which laboratory parameters do you use? 

g 
Do you treat patients with AP in an outpatient setting? 

h 

The most relevant findings of our study for the reader in a hurry 
a: fundamental cornerstones of the study, b: participants of the study by specialty, 
c: participating hospitals in Switzerland, d: assessment and time point of assess-
ment of severity in AP, e-g: means of severity assessment, h: outpatient treatment 

 



swiss knife 2017; 14: special edition  65

81.7
Pressurized IntraPeritoneal Aerosol Chemotherapy – practical aspects
B. Pache, F. Grass, H. Teixeira-Farinha, P. Mathevet, N. Demartines, M. Hübner (Lausanne)

Objective: Pressurized Intraperitoneal Aerosol Chemotherapy (PIPAC) has been introduced as novel 
treatment for peritoneal carcinomatosis. Only proper patient selection, stringent safety protocols and 
careful surgery allow for a secure procedure. We hereby report the essentials for a safe implementa-
tion.
Methods: All consecutive procedures within 20 months after PIPAC implementation were analyzed 
with regards to practical and surgical aspects. Special emphasis was laid on modifications of the tech-
nique and safety measures during the implementation process with the systematic use of a dedicated 
checklist. Further, surgical difficulties were documented using a visual analogue scale (VAS).
Results: 127 PIPAC procedures were performed in 58 patients from January 2015 until October 2016. 
81% of patients had at least one previous laparotomy. Median operation time was 91 min (87-103) for 
the first 20 cases, 93 min (IQR 88-107) for PIPAC21-50, and 103 min (IQR 91-121) for the following 
77 procedures. Primary and secondary non-access occurred in 3 patients (2%), all of them after prior 
hyperthermic intraperitoneal chemotherapy (HIPEC). Using open Hasson technique, one single bowel 
lesion occurred, which was the only intraoperative complication. One 5mm and another 10/12mm tro-
car were used in 88% of procedures while additional trocars were needed in 12%. No leak of cytostat-
ics was observed and no procedure needed to be stopped. VAS for overall difficulty of the procedure 
was 3±2.4; 3±2.9 and 3±2.5, respectively, for abdominal access and intraoperative staging.
Conclusion: With a standardized surgical approach and a dedicated safety checklist, PIPAC can safely 
be introduced in the clinical routine with a minimal learning curve.

81.8
Safety and efficacy of pressurized intraperitoneal/intrathoracal aerosol chemotherapy (PIPAC/PITAC) 
in patients with peritoneal and/or pleural carcinomatosis: Preliminary experience
M. Walensi, N. Kuchen, S. Hailemariam, A. Zuse, O. Schöb (Zurich)

Objective: To evaluate the safety and efficacy of pressurized intraperitoneal/intrathoracal aerosol 
chemotherapy (PIPAC/PITAC) in patients with gastric, ovarian, pancreatic, breast, lung, small intestine, 
cholangiocellular cancer and mesothelioma (doxorubicin and cisplatin), and colorectal cancer (oxali-
platin) with peritoneal and/or pleural carcinomatosis.
Methods: All patients with indication for PIPAC/PITAC were eligible. Patients’ and cancer characteris-
tics, perioperative complications, operating and hospitalization time, Peritoneal Carcinomatosis Index 
(PCI) and/or Extent of Pleural Carcinomatosis (EPC) were recorded prospectively. All data are pre-
sented as median (range).
Results: Up to now, in 26 patients (age 61 (29–81) years) 31 PIPAC and 17 PITAC procedures were 
performed. Hospitalization time was 6 (3–42) days, operating time was 75 (75–240) min for PIPAC 
and 83 (75–120) min for PITAC. In both, PIPAC and PITAC patients, no intraoperative complications 
occurred, no conversion to open surgery was necessary. Six patients underwent 2 or more PIPAC, 5 
patients 2 or more PITAC procedures. PCI score was lowered from 11 (1–21) to 8 (0–22) (p=0.54), 
EPC score was lowered from 9 (0–9) to 3 (0–9) (p=0.26). Ascites volume was lowered from 800 
(0–6000) ml to 150 (0–8600) ml (p=0.23), pleural effusion remained at 400 (0–2800 to 0–800) 
ml (p=0.86). In total, 3 toxic reactions with abscess formation (2 in PIPAC, 1 in PITAC) occurred. In 15 
patients, PIPAC/PITAC had to be terminated after one procedure due to tumor-related deterioration of 
the general condition (10), rapid tumor progression and death (2), good response to a simultaneous 
standard chemotherapy (2), or severe toxic reactions (1).
Conclusion: PIPAC and PITAC are two new, promising and safe oncosurgical methods for patients 
with advanced tumor stages, suffering from peritoneal and/or pleural carcinomatosis. The application 
leads to a homogeneous repartition of the chemotherapeutic agent, an effective penetration into the 
tissue and a superior ratio between dose, systemic, and local drug concentration. Further data are 
required to seek statistical significance in the assessed efficacy parameters. Moreover, randomized 
controlled trials examining PIPAC and PITAC in comparison to and in combination with other onco-
surgical approaches like Cytoreductive Surgery (CRS) or Hyperthermic Intraperitoneal Chemotherapy 
(HIPEC) are needed in the future.

81.9
Tumor biology is the key for survival after CRS/HIPEC
M. Schneider, D. Eshmuminov, L. Roth, E. Breuer, K. Lehmann (Zurich)

Objective: Cytoreductive Surgery and hyperthermic intraperitoneal chemotherapy (CRS/HIPEC) can 
prolong survival in well-selected patients with peritoneal carcinomatosis of colorectal (CRC) origin. 
So far, selection criteria are only poorly defined and hence, the risk of futility due to early recurrence is 
high in the individual patient. Here we analyzed the role of tumor biology, and examined the influence of 
mutations in the proto-oncogenes k-Ras, n-Ras and b-Raf on survival after CRS/HIPEC for CRC.
Methods: Data of 43 patients with colorectal carcinomatosis operated at a single tertiary hospital be-
tween 2009-2014 were analyzed. Patients received standard perioperative chemotherapy. HIPEC with 
mitomycin C/doxorubicin was performed after radical (CC-0) cytoreduction.
Results: The median follow-up at the time of the analysis was 30 months. For patients after CC-0 resec-
tion, median disease free survival (mDFS) was 12 months and overall survival (mOS) has not been 
reached. In contrast, mOS was only 13 months for patients with an incomplete (CC-1 or 2) resection. 
Overall, 36.7% of patients had mutations in one of the oncogenes (k-Ras: 26.7%, n-Ras: 6.7%, b-Raf: 
3.3%). The mutation status did not correlate with age, gender, T-stage, N-stage, amount of invaded 
lymph nodes, PCI, complications, complete vs. non-complete resections, or the temporal appearance 
of PC. However, tumors with oncogene mutations showed a reduced mOS (p=0.05), and impaired 
mDFS (6 vs. 17 months, p<0.001). In addition, mutated tumors had a higher rate of recurrence 
(p=0.09) with more freqent non-peritoneal metastatic relapse (p=0.036).

Conclusion: Ras/Raf-mutation status is an independent and critical risk factor for impaired outcomes 
after CRS/HIPEC.

Posters P
P 1
Small intestine injuries in the young male’s blunt abdominal trauma, vulnus abdomine abditum
K. O. Jensen, C. Pothmann, H. P. Simmen, C. Hierholzer, L. Mica (Zurich)

Objective: Missed hollow viscus injuries increases the mortality rate in trauma patients, specifically in 
multiple injured patients. 
Methods: A 18 years old young male patient was implicated in a high velocity (ca.50 km/h, 31mi/h) 
car crash with deployment of the airbags. Patient was hemodynamically stable anddid not suffer any 
intracranial injury but complained about severe pain in the lower abdomen. The primary survey was 
misleading. CT scan demonstrated minimal accumulation of free intra-abdominal fluid. Due to persis-
tent severe pain, the patient was taken to the operating room for diagnostic laparoscopy followed by 
exploratory laparotomy.
Results: Jejunal perforation was detected and was surgically treated. 
Conclusion: Following blunt abdominal trauma, operative management is even recommended in pa-
tients who present with significant abdominal pain but minimal or absence of pathological findings in 
abdominal CT-scan.

  

 

 

Image 1: The primary survey revealed skin bruises over the pelvis (asterisk). 

 

 

Image 2: Abdominal CT-scan immediately following admission to the trauma bay 

demonstrated minimal fluid accumulation in the Douglas space (asterisk). 
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The primary survey revealed skin bruises over the pelvis (asterisk).

  

 

 

Image 1: The primary survey revealed skin bruises over the pelvis (asterisk). 

 

 

Image 2: Abdominal CT-scan immediately following admission to the trauma bay 

demonstrated minimal fluid accumulation in the Douglas space (asterisk). 

 

 

 

* * 
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Abdominal CT-scan immediately following admission to the trauma bay demons-
trated minimal fluid accumulation in the Douglas space (asterisk).
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Image 3: Laparoscopic view to the Morrison pouch. Turbid bloody fluid is observed in the 

Morrison pouch (asterisk). Liver at upper right and the right colonic flexure at the bottom. 

 

 

* 

Laparoscopic view to the Morrison pouch. Turbid bloody fluid is observed in the 
Morrison pouch (asterisk). Liver at upper right and the right colonic flexure at the 
bottom.

 

 

Image 4: Intraoperative view of the jejunal perforation approximately 1 m aborally to the 

ligament of Treitz. 

 

 

Intraoperative view of the jejunal perforation approximately 1 m aborally to the 
ligament of Treitz.

P 2
Stroke oder Trauma? Optimierungsmöglichkeiten im Schockraum-Management von Grenzfällen
A. Sauer Durand, C. M. Caporale, M. Diepers, F. Maeder, T. Gross (Aarau)

Objective: Ein cerebrovaskuläres Ereignis („stroke“) kann einen traumatischen Verlauf nehmen und 
als Trauma verkannt werden, was die optimale Triagierung erschwert. In derartigen Schockraum 
(SR)- Grenzfällen sollte das Abklärungsprocedere trotzdem sowohl aus neurologischer („Lysefenster“ 
<6h) wie traumatologischer Sicht („ATLS-Algorithmus“) bei klaren therapeutischen Folgen möglichst 
stringent bleiben. Erlebte Konfliktsituationen veranlassten uns, das Management betroffener Patienten 
methodisch zu optimieren.
Methods: Im Rahmen des Trauma-SR-Qualitätsmanagements an einem Zentrumsspital untersuchten 
wir die Abklärung der Trauma- bzw. stroke-Fälle. Als Gradmesser diente uns u.a. der Qualitätsmarker 
„Zeit bis CT“ (‚stroke-CT‘ [CT nativ, arterielle Angiographie der supraaortalen Gefässe mit cerebraler 
Perfusion] bei neurologischen Patienten, ‚PTCT‘ [Polytraumaspirale] bei Verletzten).
Results: Im Jahr 2015 wurde bei 599 Schlaganfall-Patienten ein stroke-CT durchgeführt, bei 398 
SR-Verletzten erfolgte ein PTCT-Einsatz. In 7 stroke-Fällen war primär ein Trauma-SR-Alarm aus-
gelöst worden, erst im weiteren Verlauf wurden die Neurologen hinzugezogen und es fand sich 6x 
ein alleiniger stroke und 1x eine Kombination von Traumafall mit stroke: 2x wurde ein PTCT und an-
schliessend ein stroke-CT durchgeführt. 1x blieb es beim PTCT, 4 Pat. erhielten allein ein stroke-CT. 
Im Mittel vergingen 29 Minuten von Spitaleintritt bis zum CT. Umgekehrt erwiesen sich zwei Fälle mit 
ursprünglich neurologischem SR-Alarm später als gravierendere Trauma-Fälle. Im Mittel dauerte es 
bei allen stroke-Patienten 36 Min. und bei Verletzten 39 Min. bis zum CT; bei letzteren im Falle eines 
Hirntraumas (AIS>2) nur 27 Minuten.
Conclusion: Gerade angesichts ihrer Seltenheit stellt die Komplexität bzw. organisatorische „Reibungs-
fläche“ derartiger interdisziplinären Grenzfälle zwischen stroke und Trauma-SR die Mitarbeitenden vor 
organisatorische Probleme. Erfreulicherweise zeigte sich in unserer retrospektiven Datenanalyse, dass 
auch primär nicht klar zuordenbare Fälle in einem angemessenen therapeutischen Zeitfenster eine 
CT-Diagnostik erfuhren, allerdings mit erhöhter Kontrastmittel- und Strahlenbelastung. Als Konsequenz 

unserer Untersuchung entwickelten wir zur weiteren Management-Verbesserung für solche Spezi-
alfälle u.a. ein spezifisches CT-Protokoll im Sinne eines kombinierten stroke- und PTCTs.

P 3
Technik der wirbelsäulenstabilen Umlagerung – eine Instruktion
H. O. Steitz, H. Pries, T. Gross (Aarau)

Objective: Nach boden- oder luftgestützter Einlieferung durch den Rettungsdienst soll der Verunfallte 
bei V.a. Schwerverletzung im Schockraum schnell und sicher vom Transportmittel auf die Untersu-
chungsliege im Krankenhaus umgelagert werden. Mit dem Ziel eines einheitlichen Vorgehens sollten 
einige wichtige Umlagerungsarten detailliert studiert bzw. dargestellt werden.
Methods: Prinzipiell kommen gemäss exemplarisch aufgelisteter Literatur (inkl. Simulationstestungen) 
vor allem folgende wirbelsäulenstabile Umlagerungsformen im Alltag in Betracht, welche im Video 
der Reihe nach detailliert dargestellt werden: 1) Untergreifen mit den Händen, 2) Heben durch Zug 
an der Kleidung, 3) Anheben eines unter dem Verletzten liegenden Tuches und 4) Unterfahren mit der 
Schaufelbahre.
Results: Die Techniken der Umlagerung werden in einzelnen Sequenzen Schritt für Schritt instruktiv 
demonstriert. Wenn der Verletzte bereits auf einem Tuch eingeliefert wird, was im Allgemeinen vor 
allem bei einem Transfer aus einem anderen Spital vorkommt, kann die Umlagerung mit Hilfe des kurz 
und straff gefassten untergelegten Tuches erfolgen. Trägt der Verletzte zugfeste Kleidung, so kann das 
Anheben durch Zug an der Kleidung sicher bewerkstelligt werden. In den meisten Fällen erfolgt das 
Anheben durch Unterfahren des Patienten mit den Händen. Wenn beispielsweise durch Glassplitter 
das Untergreifen potenziell die Helfer gefährdet, sollte alternativ durch Zug an der Kleidung oder mit der 
Schaufelbahre umgelagert werden. Die Umlagerung mit der Schaufelbahre erfordert einen zweimali-
gen partiellen Log Roll um etwa 30°.
Conclusion: Nach Sichtung der vorhandenen Fachliteratur gibt es keinen Beweis, dass – korrekt an-
gewendet – eine Umlagerungsart sicherer wäre. Da die Handhabung der Schaufelbahre aufwändiger 
und aufgrund des zweimaligen partiellen log-roll sogar potentiell riskanter für den Patienten ist, bevor-
zugen wir bei vorhandenen Kleidern oder unterlegtem Tuch das Hochheben je an diesen. Der Trauma-
Leader entscheidet situativ über das am besten geeignete Verfahren der Umlagerung und kommuni-
ziert dies aktiv. Die anwendenden Mitarbeitenden können anhand dieses konzisen Instruktionsvideos 
den notwendigen Behandlungsstandard rasch erfassen und damit vor der Anwendung am Patienten 
entsprechend interdisziplinär geschult werden.

P 4
Septic shock due to severe necrotizing fasciitis after a cesarean section
G. Staccini, A. J. Ferrario di Tor Vajana, R. Rosso (Lugano)

Objective: Necrotizing Fasciitis (NF) is a rare condition in non-immunosuppressed patients. We report 
a case of severe NF in a healthy patient after C-section, casued by aggressive E.coli infection.
Methods: A healthy 33 years old woman was admitted for premature rupture of the membranes during 
a twin pregnancy with breech presentation. This pregnancy was already complicated by twin to twin 
blood transfusion syndrome at the 6th month. She delivered 2 healthy babies via C-section. In the 3rd 
post-operative day, due to an increase of the CRP to 232 mg/L and the presence of a mild bilateral 
lumbar erythema, an abdominal CT-Scan was performed which showed dorsal extra-fascial liquid. 
Antibiotic polytherapy was given, however 12 hours after begining, patient experienced disproportion-
ate pain uncorrelated to the clinical appearance with fever, dyspnea, tachycardia and hypotension. 
The patient was urgently transfered to the operating room. The Pfannenstiel incision was revised and 
purulent fluid between the subcutaneous and the fascial plane was found. Necrosis spread at the level 
of the subcutaneous fat and the rectus sheath, 10 cm above and below the Pfannenstiel incision. All 
the visible necrotic tissue was removed and temporary VAC-system applied. Patient was admitted to 
the ICU. A E. Coli was found in the tissue. Due to the fact that the febrile status did not recover and the 
erythema worsened, the decision to perform a second surgical revision was taken. The wound was left 
open for 13 days and additional revisions performed, until complete closure of the skin. The patient was 
discharged 20 days later in good general condition.
Results: Our case is particularly unusual. NF have rarley been eported in the obstetrical population, 
especially in industrialized countries. NF is commonly caused by a polymicrobial flora and the pres-
ence of E.coli is uncommon. The literature reported cases of E. coli particularly virulent. It is important to 
understand the mechanisms involved in the strong E. Coli pathogenicity and microarray DNA analysis 
can be a tool.
Conclusion: NF mortality rate ranges from 17% to 34%. Surgical control of the infection is a life-saving 
procedure, as well as an early diagnosis. In low-risk patients, the presence of particularly virulent 
strains of E.colishould be suspected..

P 5
Penetrating thoracoabdominal trauma
M. Hommes1,2, A. Nicol3, P. Navsaria3, I. Schipper2, D. Cadosch1 (1Zurich, 2Leiden/NL, 3Cape Town/ZA)

Objective: An occult cardiac injury may be present in patients with acute abdomen after penetrating 
thoracoabdominal trauma. This study assessed the use of a subxiphoid pericardial window (SPW) as 
a diagnostic manoeuvre in this setting.
Methods: This was a retrospective review of a trauma database (2001-2009). Patients presenting with 
penetrating thoracoabdominal injury with an acute abdomen, and in whom there was concern about 
a potential cardiac injury from the site or tract of the injury, were included.
Results: Fifty patients with an indication for emergency laparotomy underwent a SPW for a possible 
cardiac injury. An occult haemopericardium was present at SPW in 14 patients (28%) mandating, 
median sternotomy. Nine cardiac injuries (18%) were identified including five tangential injuries and 
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four perforations. The specific complication rate to the SPW was 2%.
Conclusion: The SPW is a useful technique at laparotomy to identify cardiac injuries in patients present-
ing with penetrating thoracoabdominal injuries.

P 6
Right retrocaval ureter with contralateral renal agenesis: Case report and review of the literature
J. C. Dos Santos1, M. Chilcott1, M. Cassat2, F. Fateri2, C. Theodoloz1, B. Egger2 (1Riaz, 2Fribourg)

Objective: A retrocaval ureter is a rare congenital anomaly affecting 1 in 1000 newborns. It is the result 
of a default in the embryological development of the inferior vena cava. Additional congenital anoma-
lies are present in up to 21% of such cases. A retrocaval ureter with contralateral renal agenesis is a 
very rare entity which has been reported only once up to now. We described and illustrated such a rare 
case especially what concerns diagnosis, imaging and evolution.
Methods: A 35 years old male patient of Indian origin was further investigated progressive sympto-
matic arterial hypertension (210/160 mmHg). Laboratory tests revealed a severe kidney failure with a 
plasmatic creatinine at 420 umol/l and BUN at 19.3 mmol/l. Abdominal ultrasound showed a hyper-
echogenic right kidney with dilated excretory cavities and a distal ureter which could not be detected. 
Additionally there was an atrophic left kidney. CT scan and MRI-scan confirmed the dilatation of the 
right renal excretory cavities with a spiroidal ureter crossing posteriorly of the inferior vena cava. Renal 
scintigraphy (MAG3) demonstrated that the kidney function was exclusively maintained by the right 
kidney, with a relatively preserved parenchymal tracer uptake on the right but without any signal on 
the left side. The patient underwent emergency right sided double-J procedure, and later on, elective 
uretherolisis and pyelourethero-anastomosis. Intraoperative biopsies of the right kidney revealed a mi-
croscopic aspect of terminal kidney probably due to a severe hypertensive nephropathy.
Results: Unfortunately, these therapeutic procedures led not to an improvement of the kidney function. 
The patient is still followed by both our nephrology and urology teams and options, such as a preemp-
tive renal transplantation, are considered.
Conclusion: Despite a rapid medical work-up, diagnosis and surgery, it was not possible to improve 
the kidney function in this young patient. Hypertension in young patients may be the only clinical evi-
dence of an underlying kidney dysfunction. After diagnosis of severe hypertension in younger patients, 
a forced imaging work-up is mandatory in order to detect the pathology early and to manage these 
patients accordingly. Existing guidelines recommend further investigations in younger patients with 
severe hypertension, especially if there are no family history and no cardiovascular risk factors.

P 7
Laparoscopic repair of Spigelian Hernia: Case report and review of the literature
M. Racine, F. Barros, B. Egger (Fribourg)

Objective: Spigelian Hernia (SH) represents 0.12-2% of all abdominal hernias. It occurs on the Spigel 
aponeurosis, the area between the Spigel line and the lateral edge of the rectus abdominis muscle. 
Surgical treatment is recommended giving the important risk of incarceration (27%), strangulation and 
subsequent emergency operation . SH are clinically difficult to diagnose, because they remain beneath 
the external oblique aponeurosis. Delay in diagnosis leads to high complication rates , therefore, imag-
ing techniques such as CT scan are very important.
Methods: We are presenting the case of a 63 years old woman who was incidentally diagnosed of 
SH on CT scan. Clinically, there was a palpable, non-painful and non-reducible mass in the right flank. 
Hernia repair was performed by intraperitoneal onlay mesh placement (IPOM). The hernia presented 
with a 3 cm diameter orifice, hosting some omentum, which could easily be reduced. A PARIETEX com-
posite™ 15 x 15 cm mesh was fixed to cover the defect, with transmural sutures in the four cardinal 
points and AbsorbaTack™ all around the mesh.
Results: Not intra-operative or post-operative complication was observed. At one month follow-up, the 
patient was completely asymptomatic without any palpable mass or wound complication.
Conclusion: SH represents a rare abdominal hernia with high complication rates. Therefore, surgical 
treatment is recommended. In our case, the IPOM approach was very successful. According to the 
literature, the laparoscopic approach is safe, feasible and leads to less morbidity than the open one . 
Laparoscopy also avoids the opening of the external oblique aponeurosis which may reduce the risk 
of recurrence. IPOM is the most commonly described technique in the literature, providing the best vis-
ibility and is therefore easierto perform However, TAPP and TEP techniques have also been described. 
There is no clear evidence in the literature which is the best approach and technique. The study of 
Moreno-Egea et al, comparing TEP and IPOM, showed no difference in morbidity or recurrence rates, 
but a shorter mean operative time for the IPOM procedure with reduced overall costs . However, to 
further evaluate laparoscopic approaches and techniques for Spigelian hernia repair, additional rand-
omized studies are mandatory.

P 8
Posttraumatic chronic and expanding thigh hematoma mimicking soft-tissue sarcoma – a diagnostic 
dilemma
M. Kauper1, M. K. Peter2, B. Egger2 (1Tafers, 2Fribourg)

Objective: Hematoma after trauma or surgery usually resolves without complications. In some in-
stances, hematoma formation is followed by slow expansion of the mass. The so called chronic ex-
panding hematoma (CEH) is a relatively rare complication after soft tissue trauma which may mimic 
a malignant neoplasm.
Methods: We present the case of a 74 years old morbidly obese woman with a slowly expanding 
post-traumatic soft-tissue mass (15x10x15cm) located in the proximal lateral thigh 12 years after a 
severe contusion. Clinically as well as radiologically (MRI), it was impossible to distinguish CEH from 
soft-tissue neoplasm. Initially, multiple marginal biopsies were taken and the histological evaluation 
revealed the diagnosis of an old hematoma. One week later the mass and its pseudo-capsule were 
completely excised.

Results: The postoperative course was uneventful and the patient was discharged after 9 days. De-
finitive histological diagnosis confirmed CEH, since no tumor, cyst or other abnormalities were found 
within the specimen.
Conclusion: Whereas the diagnosis of acute hematoma is relatively easy, the one of CEH is rather diffi-
cult to differentiate from soft-tissue tumors. Furthermore, approximately 5% of malignant fibrous histio-
cytomas are associated with hematomas. However, it is important to consider a suddenly expanding 
soft tissue mass being a CEH even when the mass has been present for decades. After excluding 
malignancy by biopsies, CEH is best treated by complete surgical excision always together with the 
pseudo-capsule in order to prevent any recurrence.
  

P 9
The other way round – reversed PHILOS-plate osteosynthesis in periosteosynthetic fracture of the 
distal humerus
A. K. Vogl, C. von der Lippe (Uznach)

Objective: Distal humerus fractures are overall quite rare injuries in adults and affect mostly elderly 
women. These fractures often show a complicated intraarticular fracture pattern due to osteoporosis. 
The surgical treatment of distal humerus fractures represents a challenge for the surgeon as a result 
of the complexity of the joint structure and the anatomical proximity of bone, blood vessels and nerves. 
The anatomical reconstruction of the articular surface and the creation of a stable compound between 
diaphysis and epiphysis by respecting the soft tissue are the big aims of surgical treatment.
Methods: Case Report. A 97-year-old female presented herself with pain in the left distal upper arm 
after she stumbled in the rest-home and fell on her left side. One month earlier a distal humerus fracture 
on this side was treated with a dorso-radial plate osteosynthesis in another hospital. X-Rays showed a 
periosteosynthetic fracture and decision for a double-plate osteosynthesis was made and surgeryper-
formed. Postoperatively there wasno complication and the patient was discharged after one week. 
One week later she fell again on the left arm, in the x-rays a re-periosteosynthetic fracture was detected. 
Considering the fracture pattern and the bone quality, decision was made to use a long PHILOS-plate 
to gain more stability and fix the fracture appropriately. Hospitalisation was uneventful and the patient 
was discharged after five days.
Results: For aftercare, the patient’s left arm was immobilized in an ortho-gilet for four weeks under 
physiotherapeutical treatment with pendular exercises. At the clinical and radiological follow-up after 
four weeks the patient presented herself highly satisfied without any physical discomfort of the left up-
per extremity and only a minimal limitation of movement in the left cubital joint (flex./ext. 100/0/0°); 
the x-rays showed no secondary dislocation or loosening of osteosynthetic-material. The next follow-up 
at 3 months after surgery showed significant consolidation.
Conclusion: In trauma surgery it is essential to always have a backup plan. Even if there are various 
pre-shaped anatomical plates available for fracture fixation, individual cases make it necessary to think 
and act outside the box. The PHILOS-plate osteosynthesis other way round provided maximum stability 
in this case and achieved a very good outcome.

P 10
Long-term quality of life after intraperitoneal onlay mesh repair for abdominal wall hernias
F. Solimene, S. Ntaoulas, P. Nussbaumer (Lachen)

Objective: Abdominal wall hernia repair techniques are manifold. In the last decade minimal invasive 
methods have gained popularity and various new meshes are available. However, there remains con-
cern about the intraperitoneal position of the mesh and mesh related complications. We report our 
results of 10 years’ experience with Intra Peritoneal Onlay Mesh repair (IPOM) in terms of Quality of Life 
(QoL) using the Carolinas Comfort Scale (CSS) and comparing different meshes.
Methods: We included patients undergoing IPOM from 06/2006 to 02/2015, prospectively recorded 
data were evaluated retrospectively. We operated a total of 159 patients with a mean age of 59 (31-89) 
years. 62% (n=99) were male. The surgeons had differents levels of experience; an expert surgeon 
was present in the majority of procedures. A first follow-up was performed 12 weeks postoperatively 
including clinical examination. All patients were followed up 2016 with a questionnaire including 
the CSS,QoL, hernia recurrence, local complications and reinterventions. We determined the mean 
Sensation-Score (SS - 40 points), Pain-Score (PS - 40 points), Movement-Score (MS - 35 points) and 
Total-Score (TS - 125 points).
Results: The 159 hernias treated are allotted as follows: Primary 60; Incisional 78; Recurrent 13; Vari-
ous 8. At 3 months postoperatively. patients complained of the following: residual pain (18%), seroma 
(5%), recurrence (1%), infection (2%). Concerning QoL 72 patients could be analyzed after a mean 
follow-up of 68 (12-120) months. 22 patients died of unrelated causes, 65 were non-responders. SS, 
PS, MS and TS were analyzed overall and according to the mesh used.
Conclusion: In our hands laparoscopic intraperitoneal onlay mesh repair for abdominal wall hernias 
was proved to be safe and efficient. Longterm QoL was very good, irrespective of the mesh implanted.

Dynamesh® 
(n=30)

Parietex® 
(n=16)

Ventralight® (n=19) All  
(n=65)

SS 2,3/40 1,8/40 1,1/40 1,8/40

PS 1,3/40 1,4/40 2,4/40 1,6/40

MS 1/35 1,1/35 1,1/35 1/35

TS 4,6/125 4,3/125 4,6/125 4,5/125
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P 11
Raising awareness of tularaemia
A. Schiffmann, L. Salm, V. Oesch, S. Bernhard, C. Fux, M. Hartel, Y. Vashist (Aarau)

Objective: Tularaemia is a disease caused by Francisella tularensis with an increasing incidence. The 
illness is often associated with insect or tick bites. Untreated, reported lethality is around 30%. Com-
mon symptoms of tularaemia are unspecific like lymphadenopathy, erythema and swelling. We pre-
sent 5 cases to show that the diagnostic is not always obvious and can be delayed.
Methods: After finding one case of tularaemia in our clinic, interdisciplinary discussions and the newly 
acquired alertness for Francisella Tularensis led to the diagnosis of a total of 5 cases in our hospital 
in the year 2016, whereof 3 were paediatric patients. We revised all the reports, assessed the findings 
and made a comparative synthesis.
Results: In all patients an insect or a tick-bite was reported. One of the adult patients had a complicated 
course. The experience gained from this first case, allowed a much quicker diagnosis of tularaemia 
in the following patients with less morbidity and higher cost-efficiency. Most importantly this poten-
tially deadly disease could be successfully treated. All patients had a complete recovery. Differences 
between children and adults were in the chosen antibiotic class and the duration of the treatment..
Conclusion: Knowledge of tularaemia is crucial in the presence of ulcerating wounds or abscess with 
lymphadenopathy as it constitutes animportant differential diagnosis, especially if the abscess is com-
plicated.

P 12
Intraoperative fluoroscopy of the shoulder – a guideline for standardized imaging, fracture analysis 
and successful reduction
A. Steinitz, N. Keller, T. Klein, M. Jakob, D. Rikli (Basel)

Objective: Over the past decades, intraoperative fluoroscopy has proven itself to be an effective tool 
for analyzing fracture patterns, evaluating the quality of fracture reduction and hardware-positioning. 
In this study, we focus on the fluoroscopy of the proximal humerus. Our goal is to develop guidelines 
for standardized intraoperative imaging and to promote comprehension of how distinct dislocation 
patterns of the proximal humerus present themselves in the image intensifier, thus facilitating fracture 
analysis in the OR setting.
Methods: We marked the greater tuberosity, the lesser tuberosity, the anatomical neck and the glenoid 
on sawbone shoulder samples (Synbone, whole shoulder model). X-rays were taken, and the anatom-
ic landmarks were documented using a general image converter (Philips C-arm). The image converter 
was moved gradually by 10° horizontally in order to link each view with a certain constellation of the 
marked anatomic key structures, documenting their ‘dynamics’ in a range of 360°. In a second step, 
we manually generated defined fracture configurations in the sawbone samples (two-partfractures 
according to Neer) and again assessed the dynamics of the anatomic landmarks in these distinct 
fracture settings, in order to evaluate the true degree of dislocation in comparison to the undisplaced 
controls.
Results: We created in sawbone-samples two-part fractures according to Neer. Having marked the 
greater tuberosity, the lesser tuberosity and the anatomic neck, we assessed for each landmark frac-
ture displacements of 10°, 20°, 30°, 40° degrees of varus and / or posterior dislocation. In the result-
ing 36 series of x-rays we visualized and defined the radiological appearance of varus and posterior 
dislocations in Neer –two-part-fractures of the proximal humerus.
Conclusion: Radiological appearance of fracture constellation of the proximal humerus can be visu-
alized by utilizing sawbone shoulder samples. To comprehend how distinct fracture patterns of the 
proximal humerus present themselves in the image converter is essential for intraoperative fracture 
reduction and fixation and thus a key to successful treatment of the orthopedic patient.

  
P 13
Giant synovial cyst of the hip mimicking a deep vein thrombosis
A. Schleicher, L. Aloji, T. Ekingen, M. Els, G. Basilicata (Bülach)

Methods: A 78-year-old female was admitted to the hospital with symptoms of massive swelling, 
livid discolouration and pain of the right leg. These symptoms had been progressing over the last six 
months. Due to arthrosis on the right hip, the patient had a hip replacement in 1979. Because of aseptic 
loosening of the prosthesis, it had to be replaced in 1998 and again in 2014, as well as the reconstruc-
tion of the acetabulum. Before the second hip prosthesis replacement the patient noticed swelling of 
the right leg, which was receding over a short period of time after surgery. In the patient examination, 
we found a heavily swollen, overheated and livid colored right leg. Palpation of the right groin showed 
an indolent mass. Further analysis of the blood yielded no anomaly. The duplex sonography of the leg 
showed a heavily narrowing of the right external iliac vein without signs of a thrombosis. A computer 
tomography of the abdomen showed a retroperitoneal round smooth mass with a diameter of 10cm. 
The tumor was compromising the iliac vessels. Our working hypothesis was a chronic hematoma 
which could be caused by one of the screws penetrating the pelvis minor.
Results: The intraoperative findings showed a giant cyst sourcing from the right hip, filled with degrad-
ed blood. The cyst was completely removed. After surgery, the symptoms regressed rapidly and the 
patient was discharged after six days.
Conclusion: Synovial cysts of the hip are rare. Predilections locations are usually the wrists, ankles 
and knees. The aetiology for hip cysts are rheumatoid arthritis, idiopathic necrosis of the femoral head, 
acute arthritis or hip replacement. The physiopathologyis not yet fully understood, but thereis a link 
with a weak capsule due to degeneration, trauma or inflammatory disease. In our case the compres-
sion of the right external iliac vein was diagnosed.A synovial cyst of the hip causing swelling of lower 
limb is a rare occurrence. A differential diagnosis with deep vein thrombosis should be done. If such a 
compressing cyst is found, complete surgical removal is recommended.

P 14
Signet-ring carcinoma case presentation, features and review of a peculiar form of colonic cancer
A. Litchinko, H.L. Chan, P. Rosskopfova, E. Chiriatti, E. Pezzetta (Montreux)

Objective: Besides the more common adenocarcinoma there’s other particular form of colonic cancer 
that may have special value for patient management and care. Among these we can include signet-
ring cell colonic carcinoma. Our aim is to present an overview on this particular topic and to illustrate 
it with a clinical case.
Methods: A 36-years-old woman, with an history of a long standing untreated and not followed ul-
cerative colitis was brought to our surgical ward because of abdominal pain and distension with long-
standing alternating bowel habits and a sensation of left cervical swelling. On clinical examination, we 
observed a tumoral infiltration of the left supraclavicular fossa and an important abdominal distension. 
A CT-Scan confirmed an important and diffuse thickening of the sigmoid colon and proximal portion of 
the rectum with retroperitoneal infiltration and multiples cervical enlarged nodes. All these lesions were 
positive on PET-CT. A colonoscopy with biopsy revealed a complete tumoral obstruction of the distal 
sigmoid colon and multiples surgical cervical biopsies were taken.
Results: The anatomopathological examination of both lesions astonishingly showed a poorly differen-
tiated to undifferentated carcinoma with a predominant component of isolated signet-ring cells. In this 
setting, an exploratory laparotomy was proposed to the patient which confirm an extensive tumoral 
infiltration of the whole left colon and the retroperitoneum. A palliative near -otal colectomy with termi-
nal ileostomy was then carried out. Despite prolonged chemotherapy we observed a relentless tumor 
progression leaning to patient death 5 months after surgery.
Conclusion: Signet-ring cell carcinoma subtype may exist in the colon. This particular form of digestive 
cancer, as in our situation, is often more aggressive than the common glandular adenocarcinoma 
with advanced and extensive disease at the moment of diagnosis and a particular dismal prognosis 
with very limited survival.

  
P 15
Are emergencies moonstruck? Is there a difference in the case load at emergency units?
R. Eisner, J. Janczak, W. Brunner (Rorschach)

Objective: Frome ages people believe in moon phaseseffect on human. Recent research was done 
to get information about the influence of moon phases on living being. Recentely, proteins or cellular 
components of bacteria, fungi and insects were found to be affected by moonlight.. Emergency consul-
tations are also suspected to heap up in certain moon phases.
Methods: All patients attended at the emergency room of a medium size hospital in Switzerland in 
2016 were tracked using a Microsoft Excel (Microsoft. USA) Datasheet. Age, day and reason of consul-
tation, lunar phase, daytime, medical discipline and physician, triage, and treatment mode (outpatient 
vs. hospitalisation) were included. Statistical analysis was performed usingSPSS (IBM, USA). Level of 
significance was set by 0.05. Bonferroni adjustment was applied if necessary.
Results: In 2016 6509 patients consulted the emergency room, 4027 of them by themself. Mean age 
was 50.1 years (SD 22.3 years). 4190 visited the emergency room between 07:30 and 19:30, 2319 
came within 19:30 and 07:30. 1613 were seen at new moon, 1585 at waxing moon, 1643 at full moon 
and 1668 at waning moon. 2272 patients were hospitalized, 4175 were treated in ambulant setting. 
There were no differences between the moon phases in number of patients per day, patients’ age or 
reason of consultation. Daytime was not influencing hospital presentation.
Conclusion: Although living beings are influenced by moonlight, the moon phase does not have any 
impact in accidents or disease inducing emergency room consultation.

P 16
Morgagni’s hernia mimmicking a pneumonia
H.L. Chan, P. Rosskopfova, E. Chiriatti, O. Martinet, E. Pezzetta (Montreux)

Objective: Morgagni’s hernia (MH) is an uncommon variety of congenital diaphragmatic hernia and 
was first described by Giovanni Battista in 1769. The foramen of Morgagni (sternocostal hiatus) is a 
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triangular space located between the muscular fibers of the xiphisternum and the costal margin fibers 
that insert on the central tendon of hemidiaphragm.
Methods: We report the case of a male patient who presented a MH.
Results: An 70-year-old man was admitted to our emergency department for a progressively worsen-
ing breathlessness after physical exertion since one week. There was no history of weight loss, fever, 
night sweats, chest pain or aggravation of symptoms after meals, and no past history of abdominal/
thoracic trauma. On clinical examination, he has no dyspnea at rest and the SpO2 was 96% on room 
air. Auscultation revealed decrease in right basal breath sounds. Laboratory findings were nonspecific. 
Posteroanterior chest X-ray revealed a right paracardiac opacit. A thoraco-abdominal CT-scan revealed 
a right-sided MH containing omental fat. As the patient refuses any surgical treatment and was asymp-
tomatic at rest, he was discharged home.
Conclusion: MH is rare and constitute about 2% of all diaphragmatic hernias. It usually occurs on the 
right side and the most common hernia content is omentum followed by colon and small intestine. 
MH is usually asymptomatic and is detected incidentally on chest X-rays. Pulmonary symptoms are 
the commonest presenting feature followed by abdominal discomfort The exact pathophysiology of 
MH is unclear, but it is postulated that the small foramen of Morgagni is enlarged with prolonged or 
sudden increase in intra-abdominal pressure allowing abdominal organs to herniate into the thoracic 
cavity. Contrast enhanced CT scan of the thorax is the most sensitive diagnostic method of MH and 
may demonstrate the extent, content, as well asthe anatomic location of the hernia. Surgical repair is 
recommanded in all patients with MH to prevent complications of incarceration and strangulation. The 
two main surgical approaches are trans-abdominal (open or laparoscopic) and trans-thoracic (open 
or thoracoscopic). Thoracotomy is the most widely used surgical approach. However, laparoscopic 
repair has gained popularity since its first report in 1992.

P 17
Biological and genetic profile of consecutive series of patients affected by breast cancer
C. Dantona1, A. Paradiso2, S. Diotaiuti2 (1Lugano, 2Bari/IT)

Objective: Recently the way to characterize and subtype from the hystological and biological point of 
view breast cancer patients has been completely innovated. According to this concept, we review a 
series of patients treated for a first diagnosis of primary breast cancer from 2007 to 2014, in order to 
check for any peculiarity of our Caucasian Southern Italian population.
Methods: A database collecting all the main clinical and biological informations from 2002 treated 
patients was created. Biological information concerning ER, PgR, MiB-1 and HER2/NEU status were 
reported. TNM and all main clinical information were also included. 
Results: A preliminary analysis showed comparable results, with respect to what already reported in 
literature, concerningthe hystological diagnosis and main biological characteristics of the tumor: 1525 
(76,17%) of tumors were IDC, 262 (13,08%) were IDC + DCIS; 28 (1,39%) DCIS, 144 (7,19%) ILC, 43 
(2,14%) ILC + LCIS. Concerning biological information, 85% of the tumors were ER positive, 65% PgR 
positive, 47% had high MiB-1 value and Neu classified was positive in 11%. Moving to genetic profile 
classification of our patients, we were able to demonstrate for the first time in Southern Italy series of 
patients, the distribution of primary breast cancer as follows: Luminal A: 1046 (52.24%), Luminal B/
HER2 negative: 341 (17.03%); Luminal B/HER2 positive: 225 (11.23%) , HER2 positive (not luminal): 
178 (8.89%), triple negative: 212 (10.59%). These percentages significantly distance from data al-
ready reported by Yanagawa (2012). At the end, the last parameter to be analyzed was the lympho-
cytic infiltration of the tumor which implies prognostic and predictive information for each patient. Only 
18,58% of tumors showed clearly lymphocytic infiltration, but interestingly 122 out of 372 cases were 
in triple negative subgroups. This slightly differs from what was already reported by Ohtani (2015).
Conclusion: These data have they own great value, as they constitute the first – both in terms of time 
and size - descriptive breast cancer database in Southern Italy and a start point for further researches.

Genomic Profile Dantona (2016) Yanagawa (2012)

Luminal A                              1046 (52.24 %) 111 (30.6%)

Luminal B/HER2 negative 341 (17.03 %) 95 (26.2%)

Luminal B/HER2 positive 225 (11.23 %) 69 (19.0%)

HER2 positive (not luminal) 178 (8.89 %) 41 (11.3%)

Triple negative 212 (10.59 %) 47 (12.9%)

P 18
Surgical management of ruptured splenic pseudocyst. A case-report
C. Forster1, A. Kefleyesus1,2, R. Schneider1 (1Neuchâtel, 2Lausanne)

Objective: Pseudocyst of spleen are usually asymptomatic and benign lesions developing after a trau-
matic history. Patients become symptomatic either by extrinsic compression of the pseudocyst, or if a 
rupture of its wall occurs. We described the surgical management of a 16-year old boy who presented 
a symptomatic ruptured splenic pseudocyst with haemoperitoneum.
Methods: Case-report.
Results: The patient reported a quick onset pain and a previous trauma in his left flank three days 
earlier, during a football match. The CT-scan confirmed the diagnosis of a large splenic cyst measuring 
110 x 100 x 96 mm with one liter of ascite. The presence of large amount of haemoperitoneum could 
be explained by partially contained small bleeding of short splenic vessels. Location of the source 

of bleeding and haemostasis (by packing of left hypochondre) were the first steps after entering the 
abdomen. The surgical approach was a unroofing technique of the pseudocyst by a left subcostal 
laparotomy. Anatomopathological analysis showed no malignancy. Echinococcosis serology was 
negative. The surgical procedure was uncomplicated at 30 postoperative days. The patient received 
before discharge anti pneumococcal and anti meningococcal immunization.
Conclusion: Surgical management of ruptured pseudocyst of spleen with unroofing technique by left 
subcostal laparotomy may be the best choice approach, particularly in haemoperitoneum situation.
 

	  	  

	    

 
 
 
 

 
 
 

Fig. 1 : CT thoraco-abdominal : épanchement 
intra-péritonéal de grande abondance 
intéressant l'ensemble des quadrants de l'étage 
sus et sous-méso-colique avec une densité 
d'environ 20 UH. La rate est mesurée à 183 
mm de grand axe, avec présence en son sein 
d'une volumineuse formation kystique, d'une 
densité de 20 UH après injection de produit de 
contraste, mesurant 110 x 100 x 96 mm, 
globalement homogène avec quelques petites 
calcifications périphériques. L'ensemble parle 
en faveur d'une rupture d'une lésion splénique 
kystique préexistante. 
	  

Fig. 2 : images peropératoires de la splénectomie partielle par incision sous-
costale gauche.  a) aspect fibrineux du pseudokyste splénique avec présence 
abondante de sang coagulé. Reste de la rate d'aspect sain. b) pseudokyste 
splénique mesurant env. 13cm de grand axe. 

Fig. 3 : coupes histologiques : 
fragment membranaire 
compatible avec paroi de 
pseudokyste sur les coupes 
d'extemporané. Pas d’évidence 
d’atypie ni de signe de malignité.  

 

	  

CT thoraco-abdominal : épanchement intra-péritonéal de grande abondance inté-
ressant l‘ensemble des quadrants de l‘étage sus et sous-méso-colique avec une 
densité d‘environ 20 UH. La rate est mesurée à 183 mm de grand axe, avec pré-
sence en son sein d‘une volumineuse formation kystique, d‘une densité de 20 UH 
après injection de produit de contraste, mesurant 110 x 100 x 96 mm, globalement 
homogène avec quelques petites calcifications périphériques. L‘ensemble parle 
en faveur d‘une rupture d‘une lésion splénique kystique préexistante.

	  	  

	    

 
 
 
 

 
 
 

Fig. 1 : CT thoraco-abdominal : épanchement 
intra-péritonéal de grande abondance 
intéressant l'ensemble des quadrants de l'étage 
sus et sous-méso-colique avec une densité 
d'environ 20 UH. La rate est mesurée à 183 
mm de grand axe, avec présence en son sein 
d'une volumineuse formation kystique, d'une 
densité de 20 UH après injection de produit de 
contraste, mesurant 110 x 100 x 96 mm, 
globalement homogène avec quelques petites 
calcifications périphériques. L'ensemble parle 
en faveur d'une rupture d'une lésion splénique 
kystique préexistante. 
	  

Fig. 2 : images peropératoires de la splénectomie partielle par incision sous-
costale gauche.  a) aspect fibrineux du pseudokyste splénique avec présence 
abondante de sang coagulé. Reste de la rate d'aspect sain. b) pseudokyste 
splénique mesurant env. 13cm de grand axe. 

Fig. 3 : coupes histologiques : 
fragment membranaire 
compatible avec paroi de 
pseudokyste sur les coupes 
d'extemporané. Pas d’évidence 
d’atypie ni de signe de malignité.  

 

	  

Images peropératoires de la splénectomie partielle par incision souscostale gau-
che. a) aspect fibrineux du pseudokyste splénique avec présence abondante de 
sang coagulé. Reste de la rate d‘aspect sain. b) pseudokyste splénique mesurant 
env. 13cm de grand axe.

P 19
Laparoscopic total gastrectomy with D2 lymphadenectomy in a super obese patient
S. Taha-Mehlitz, R. Peterli (Basel)

Objective: In gastric cancer subtotal or total gastrectomy with removal of the greater omentum and 
lymph node dissection in compartments I and II is the treatment of choice. It is a well standardized 
technique in open surgery but it is also possible to perform this procedure minimally invasive. We 
present a case of advanced gastric cancer in a super obese patient.
Methods: A 53 year-old, asymptomatic woman, body mass index 61.3 kg/m2, was scheduled for 
sleeve gastrectomy and underwent gastroscopy as part of the preoperative investigations. We found a 
signet ring cell adenocarcinoma, poorly differentiated at the transition zone of the antrum and corpus. 
The patient is a Jehova`s Witness. After neoadjuvant chemotherapy she underwent laparoscopic total 
gastrectomy with D2 lymphadenectomy. In addition to a 10 mm trocar, three 12 mm trocars and a liver 
retractor were placed in the upper abdomen. The gastrocolic ligament and the short gastric vessels 
were dissected using an ultracision device. After exposing the hiatus, the esophagus was gradually 
opened and a purse-string suture performed. We placed the pressure plate of the circular stapler tran-
sorally. In frozen section study the oral surgical margin at the esophagus, as well as an enlarged lymph 
node near the splenic artery were negative. Afterwards the gastroepiploic vessels were ligated and the 
duodenum was sectioned about 1.5 cm behind the pylorus. The lymphadenectomy was performed at 
the hepato-duodenal ligament, along the common hepatic artery, the splenic artery and at the coeliac 
trunk where the left gastric artery was dissected. The greater omentum was removed. The end-to-side 
esophagojejunostomy was performed by circular stapler inserted through an additional incision, the 
side-to-side jejunojejunal anastomosis using a linear stapler. The specimen was removed in a plastic 
bag by expanding a trocar incision.
Results: The postoperative course was uneventful except increased infection parameters during re-
moval of the drainage. Oncological stage was ypT3 ypN2(4/29) L1 V0 Pn0 R0 G3. Adjuvant chemo-
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therapy was conducted.
Conclusion: Total laparoscopic gastrectomy with D2 lymphadenectomy is feasible for locally ad-
vanced gastric cancer with correct oncological results and reduced traumatic approach. In morbidly 
obese patients it facilitates better visualization of the hiatal area. 
  

P 20
L – Sublay: Laparoscopic approach to sublay retromuscular mesh repair in single port technique
W. Brunner, S. Spampatti, L. Benigno, T. Kastiunig, O. Ögredici, J. Janczak (Rorschach)

Objective: Sublay retromuscular mesh position is the favoured technique in open ventral and incisional 
hernia repair even so accepting large wounds. Upcoming new less invasive methods as MILOS (Mini 
Less Open Sublay) and E – MILOS try to reduce the open approach, mainly skin incision and dissec-
tion. On the other hand, the laparoscopic technique avoids these wound regions but is performed by 
intraperitoneal mesh placement (IPOM). Recently, to avoid potential disadvantages and complications 
of intraperitoneal mesh position, first attempts for preperitoneal mesh positioning (PPOM) were under-
taken. One step further, combining laparoscopic approach and sublay mesh position reduces or even 
avoids the potential disadvantages from IPOM and open approach.
Methods: We present a video of a single port laparoscopic sublay retromuscular mesh repair for inci-
sional umbilical hernia: A 56y old female patient presented with symptomatic umbilical hernia after 
laparoscopic mesh rectopexy 10 years ago. 
Results: Starting with a 2 cm open single incision left lateral approach, a single port system with four 
trocars was introduced. Intraabdominal overview showed little adhesions in the lower abdomen. Peri-
toneum and posterior wall of the rectus sheet was opened as close as possible to linea semilunaris. 
Blunt and sharp dissection followed the retromuscular plane until linea alba was found and preserved. 
The hernia sac with incarcerated preperitoneal fat was reduced. Preparation continued to the patients 
right side until linea semilunaris was reached, but not opened. The hernia defect of 2 x 2 cm was closed 
with non-resorbable sutures, a small peritoneal defect in the midline with resorbable ones. An Ultrapro 
Mesh 10 x 15 cm was oriented placed in the retromuscular space with only glue fixation (Liquiband). 
No tackers or sutures were used, no drains inserted. Rectus sheet and peritoneum was closed using 
Liquiband and V – Loc. 
Conclusion: L - Sublay is a new technique in ventral and incisional hernia repair combining laparo-
scopic approach and retromuscular mesh position. Potentially it avoids the disadvantages of open 
approach and intraperitoneal mesh positioning. Of course it is more time demanding than IPOM proce-
dures and we have to be aware of the learning curve.

P 21
Hybrid resection of esophageal cancer with latest generation robotic surgery (da Vinci Xi): Suggestion 
of technique and first experience
L. Koechlin, F. V Angehrn, R. Schneider, L. Stoll, A. Wilhelm, M. von Flüe, M. Bolli (Basel)

Objective: Esophageal resection is an essential part in the treatment of esophageal cancer but re-
mains a highly delicate procedure. To facilitate the operation and to reduce morbidity, minimally inva-
sive techniques have gained popularity within the last years. Here we present our concept and our first 
results of robotic assisted operations in esophageal cancer surgery.
Methods: In October 2015 we have started robotic esophageal resection in our institution using the 
latest da Vinci Xi System. Due to our concept we perform the abdominal part through a laparotomy 
using the robotic assistance in the thoracic part of the Ivor Lewis procedure at this stage. Gastroe-
sophageal anastomoses were performed completely intracorporal by using the robotic system without 
a thoracotomy.
Results: So far 10 patients have been operated on using this new approach. 80% (n=8) were male and 
20% (n=2) were female and the average age was 65 years ± 14.77. Adenocarcinoma occurred in 8 
patients (80%), whereas neuroendocrine tumor and squamous cell carcinoma occurred in 1 patient 
each (10%). 80% (n=8) of the patients received neoadjuvant radiochemotherapy whereas one patient 
received only neoadjuvant chemotherapy. In none of the patients conversion to the open procedure 
was necessary. Anastomoses were performed with a robotic assisted continuous suture in 7 patients 
whereas a robotic stapler anastomosis was performed in 3 patients. Mean operation time was 511.9 
minutes ± 47.65. RO resection was achieved in all patients (100%, n=10). Anastomotic leakage oc-
curred in 1 patient (10%). Reoperation rate and mortality <30 days was both 0% (n=0).
Conclusion: Robotic assisted esophageal resection using the latest da Vinci Xi System is feasible and 
the first results are promising. The new technique has to be evaluated meticulously and further studies 
are required to evaluate the significance of robotic assisted operations in esophagus cancer surgery.

  
P 22
All that glitters is not gold – the barbed suture pitfall
J. Janczak, O. Ögredici, S. Spampatti, L. Benigno, T. Kastiunig, W. Brunner (Rorschach)

Objective: Barbed sutures are getting more and more popular in laparoscopic surgery as they simplify 
intracorporeal sewing without need to be knotted. Seemingly safe and easy in use, there are recently 
reported cases of surgical complications. 
Methods: We present videos of V-Loc suture closing the mesenteric gap during a gastric bypass sur-
gery and its consequences revealed one month later. A 54 year old patient underwent a proximalisa-
tion of his distal gastric bypass because of heavy diarrhoea with recurrent anal lesions and malnutri-
tion. One month later he was admitted at our emergency department with acute epigastric pain and 
various symptoms of small bowel obstruction. CT scan confirmed high ileus, along with remnant dila-
tion, suspect for an occlusion close to the new anastomosis. 
Results: We performed a single port diagnostic laparoscopy showing an adhesive band ileus due to a 
V-Loc suture placed near the jejunojejunostomy anastomosis. No internal hernia or other pathologies 

were found. A simple excision of the barbed suture band was carried out. Normal postoperative course 
with discharge from hospital on the third postoperative day. 
Conclusion: Though barbed sutures are easy to use, we have to be wary of relevant complications 
such as small bowel obstruction in the early postoperative phase. Careful and deliberate use of barbed 
sutures with focus on enwrapping the loose end is therefore recommended. 

P 23
Prevalence of exocrine pancreatic insufficiency (EPI) after bilio-pancreatic diversion with duodenal 
switch (BPD-DS)
P. C. Nett, D. Kröll, M. Laimer, Y. Borbély (Bern)

Objective: Gastric surgery including bariatric procedures, lipomatous pseudohypertrophy of the pan-
creas or diabetes mellitus can result in exocrine pancreatic insufficiency (EPI). The underlying mecha-
nisms are not completely elucidated, but bariatric surgery with its malabsorptive properties can lead to 
a reduction of pancreatic enzymes and therefore to EPI-related gastrointestinal complaints. The aim of 
this study was to determine the prevalence of EPI after bilio-pancreatic diversion with duodenal switch 
(BPD-DS).
Methods: One-hundred twenty-one consecutive patients undergoing primary BPD-DS with a com-
mon channel of <100cm and a bilio-pancreatic limb of 200-250cm were included in this retrospec-
tive study. Patients with a history of gastrointestinal or hepatobiliary resection (except for cholecys-
tectomy), postoperative pregnancy, and any revision of BPD-DS (gastric sleeve, limb lengths) were 
excluded. The minimal follow-up was two years. EPI was defined by clinical symptoms in combination 
with fecal pancreatic elastase-1 (PE-1) of <200μg/g or fecal PE-1 between 200 and 500μg/g and a 
positive dechallenge-rechallenge test with pancreatic enzyme replacement therapy. 
Results: 103 of 121 patients (85.1%) with BPD-DS were included in this study with a total mean follow-
up of 57.3 months (range 24-145). Diagnosis of EPI was made in 64 of 103 patients (62.1%) after a 
mean time interval of 9.2±11.5 months after primary BPD-DS. 72 of 103 patients (69.9%) showed 
clinical symptoms of EPI such as steatorrhea, flatulence and/or unspecific gastrointestinal symptoms. 
The majority of patients with EPI after BPD-DS (45/64; 70.3%) showed a fecal PE-1 below 200μg/g, 
whereas the remaining 19 patients showed a PE-1 between 200 and 500μg/g in the stool. Therapy 
with pancreatic enzyme replacement resulted in an improvement of the EPI-related symptoms in 38 
patients (59.4%) and to a complete recovery of these symptoms in 15 patients (23.4%).
Conclusion: Prevalence of EPI after primary BPD-DS is with over 60% of clinical importance. Although 
therapy with pancreatic enzyme replacement results in an explicit improvement of the EPI-related 
symptoms in over 80% in these patients, the indication for BPD-DS should carefully considered to avoid 
EPI and other malabsorption related complications in the long-term.

P 24
How to do it: Construct a thoracic drainage for emergency situations in rural Africa
F. Oehme1, L. Fourie1, F. Beeres1, P. Nussbaumer2 (1Luzern, 2Lachen)

Objective: Humanitarian surgery often has to deal with limited infrastructure. Especially in rural re-
gions, where humanitarian aid is preferably delivered, resources for surgical care are often limited. 
Consequently, improvisation is often needed, especially in emergency situations.
Methods: We present assembly instructions for „how to build a thoracic drainage“ in rural areas with 
limited resources. With simple methods a functional thoracic drainage for emergency situations can 
be constructed easily. Required materials: One pair of gloves, scalpel, one larger (i.e.1 or 2 liters) and 
one smaller (i.e. 0.5 liters) PET-bottle, two suction tubes, tape and scissors.
Results: The assembly starts with the preparation of the suction tube. A length of preferably 125 cm is 
needed. Mark the first 15 cm on one end. Use the scalpel to make perforations over the entire first 15 
cm. It is advised to fold the tube in two and use a scalpel to make these perforations. During the fol-
lowing step another 75-100 cm tube is needed to connect both PET-bottles. The small bottle should be 
filled with 5 cm of water. Each bottle has to be covered with a glove, to ensure air tightness. Both gloves 
are fixed with a running tape around the bottle. The bottles are now connected using the shorter tube 
(75 cm). Subsequently, two fingers are cut away in each glove, resulting in a total of 4 seperate perfora-
tions. Those perforations should preferably be next to each other. The short tube is used to reconnect 
both bottles, introducing each end in one perforation and fixing it with tape. Meanwhile the long tube 
is inserted within the thorax and connected to the larger bottle. The perforations of this long tube need 
to be outside the PET-bottle, as they are used to drain fluid/air from the thoracic cavity. The remaining 
perforation in the small bottle (0.5 liters) serves as a safety valve and allows pressure compensation 
between both bottles.
Conclusion: With minimal material and basic physiological knowledge, a reliable and functional tho-
racic drainage can be quickly assembled in rural areas. 
 

P 25
C-Reactive Protein as a marker for early deep surgical site infection after laparoscopic sleeve gas-
trectomy
D. Kröll, D. Nakhostin, T. Haltmeier, S. Erdem, Y. Borbély, J. Atlmeier, P. Nett (Bern)

Objective: C-reactive protein (CRP) has been shown to be an effective early predictor for infectious 
complications after colorectal surgery. However, little is known about the predictive capacity of early 
postoperative CRP levels in patients undergoing laparoscopic sleeve gastrectomy (LSG). The aim of 
this study was, therefore, to evaluate the predictive value of early CRP levels in these patients.
Methods: Retrospective single-center study conducted at a bariatric reference center from January 
2010 to May 2016. Patients undergoing LSG were included. The predictive capacity of CRP levels at 
day 1 postoperatively for early deep surgical site infections (SSI) were assessed using receiver operat-
ing characteristics (ROC) analysis. The ideal CRP cut-off value for early deep SSI was calculated using 
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Youden’s index. Using the cut-off CRP value at day 1 postoperatively, univariate analysis for early deep 
SSI was subsequently performed.
Results: A total of 316 patients undergoing LSG were included. Early deep SSI was found in 8 patients 
(2.5%). ROC analysis including all patients revealed a significant predictive capacity of CRP levels at 
day 1 postoperatively for early deep SSI (AUC 0.989, 95% CI 0.978-1.000, p=0.005). A CRP cutoff at 
70 mg/L achieved a sensitivity of 100% and specificity of 98% for early deep SSI. In univariate analysis, 
CRP levels greater or equal to 70 mg/L were associated with significantly more frequent early deep 
SSI (57.1% vs. 0.0%, p<0.001).
Conclusion: In patients undergoing LSG, CRP levels greater or equal to 70 mg/L at day 1 postopera-
tively were associated with significantly more frequent early deep SSI. These results may help to identify 
patients with deep SSI early in the postoperative course, in particular in the emerging era of fast track 
surgery.

P 26
Clearance of proinflammatory cytokines in the blood and peritoneal fluid of patients with severe ab-
dominal sepsis undergoing abdominal negative pressure therapy
S. Faes, P. Fournier, N. Demartines, D. Hahnloser (Lausanne)

Objective: Open abdomen technique is widely used in patients with severe abdominal sepsis. Studies 
have shown increased clearance of proinflammatory cytokines by temporary abdominal closure (TAC) 
with negative pressure therapy (NPT). However, little is known about clearance pattern. The aim of this 
study was to evaluate cytokine clearance in the blood and peritoneal fluid in correlation with patient‘s 
outcome.
Methods: Six patients (pts) with severe abdominal sepsis due to intestinal perforation (3 pts) or mes-
enteric ischemia (3 pts) underwent intestinal discontinuity resection and abdominal NPT for 48 to 72 
hours followed by planned reoperation. Cytokines (IL6, IL8, IL10, TNFalpha, IL1beta), electrolytes, glu-
cose and proteins were measured in the blood and peritoneal fluid and CRP, procalcitonin and lactate 
in the blood during initial operation, on day 0 (arrival ICU), day 1 and day 2. Postoperative outcome 
was analyzed.
Results: Five patients underwent emergency operation followed by abdominal NPT and reoperation on 
day 2 or 3 with reconstruction of continuity (4 pts) or terminal ileostomy (1 pt). One patient was reop-
erated on day 1 due to persistent severe sepsis and deceased 9 hours after reoperation. All patients 
had a continual decrease in IL10 levels in the blood and peritoneal fluid immediately after operation. 
IL6 and IL8 levels decreased only in the blood but not in the peritoneal fluid. Of note, only the patient 
with lethal outcome had persistently high blood levels of IL6 and IL8. Peritoneal IL1beta decreased in 
all patients; however, blood levels of IL1beta were always normal. Peritoneal IL1beta and TNFalpha 
levels and blood TNFalpha levels were highest in the patient with lethal outcome. Whilst cytokine levels 
revealed immediate alteration, blood procalcitonin levels decreased only on day 1 (2 pts) or day 2 (2 
pts) and CRP levels only on day 2 (3 pts). Similar to cytokines, high procalcitonin and lactate levels 
correlated with adverse outcome. Electrolyte, glucose, protein and albumine levels remained stable, 
suggesting no losses due to NPT.
Conclusion: Cytokines show distinct clearance patterns in the blood and peritoneal fluid over the first 
48 hours of treatment of severe abdominal sepsis with abdominal NPT. An alteration of this clearance 
pattern could predict adverse outcome. Cytokine patterns are more sensitive to the inflammatory pro-
cess than procalcitonin and CRP levels.

P 27
Transanal TME – is it the better approach to rectal cancer surgery?
W. Brunner, S. Spampatti, L. Benigno, S. Bischofberger, L. Marti (St. Gallen)

Objective: Transanal approach seems to enable better mesorectal quality, margins and lower conver-
sion rates in rectal cancer resections. For the moment only short terms results are published. Neverthe-
less new methods have to be compared to standard techniques.
Methods: We present our series of rectal cancer resections from 2013 to 2016 comparing mesorectal 
quality and CRM in open, laparoscopic (incl. single port), robotic and transanal resections.
Results: From 2013 to 2016 a total of 287 rectal cancer resections were performed, m/f was 
183(64%)/104(36%), median BMI was 25,7 (14,1 – 47,9), median age 67 (30 – 93). 186 patients 
(63,8%) recieved neoadjuvant RCT. 196 (68%) recieved TME, 14% PME, and 17% abdominoperineal 
resection was performed. Approach was Laparoscopy in 135, Ta-TME in 85, Da Vicni in 13 and open 
in 54 patients. Conversion rate was 10,4% in laparoscopy and 2,4% in transanal approach. Median 
operation times was 267 min. Mesorectal quality showed overall Quirke score 1 in 85,8% resp. 3 in 
4%, in laparoscopic approach this was 80,5% and 7,6% resp., in open 79% and 2,6%, and in transanal 
approach 95% and 0%. Furthermore median circumnferential (2.0 cm) and distal (2,7cm) margins 
were largest in transanal approach.
Conclusion: Transanal approach to rectal cancer resections achieved lowest conversion rate, and best 
mesorectal quality and margins in our series.

P 28
Bariatrische Operationen bei Hämochromatose: Vorteil von proximalem Magenbypass gegenüber 
Schlauchmagenresektion?
U. Pfefferkorn1,2, A. Droll2, M. La Vista1, P. Vogelbach2, G. Rudofsky1 (1Olten, 2Dornach)

Objective: Die familiäre Hämochromatose ist eine der häufigsten hereditären Stoffwechselerkrankun-
gen mit einer Inzidenz von 1/200 bei Nordeuropäern. Die Therapie besteht aus regelmässigen Ad-
erlässen zur Normalisierung der erhöhten Eisendepots (Ferritin-Zielbereich: <50 μg/mL). Als Folge 
von bariatrischen Operationen kommt es häufig zu einer Eisenresorptionsstörung, die bei adipösen 
Patienten mit Hämochromatose vorteilhaft sein könnte.

Methods: Fallbeschrieb von 2 Patienten mit hereditärer Hämochromatose, welche mit einem lapa-
roskopischen proximalen Roux-Y Magenbypass bzw. einer laparoskopischen Schlauchmagenresek-
tion behandelt wurden. Retrospektiver Vergleich der Frequenz der Aderlässe, der Eisenwerte sowie des 
Gewichtsverlaufs und Vergleich mit den in der Literatur beschriebenen Fällen.
Results: Ein 48jähriger Patient erhielt 6 Jahre nach der Erstdiagnose einer Hämochromatose (homozy-
got HFE C282Y) einen laparoskopischen proximalen Roux-Y-Magenbypass. Nach 37 Monaten Follow-
Up konnte er den BMI von 39.8 kg/m2 auf 29.4 kg/m2 senken. Die präoperativ regelmässig durch-
geführten Aderlässe konnten sistiert werden und das Ferritin beträgt 20 μg/ml bei normwertigem 
Hämoglobin. Eine 49jährige Patientin erhielt 4 Jahre nach der Erstdiagnose einer Hämochromatose 
(compound Heterozygotie im HFE Gen vom Typ H63D/C282Y) eine laparoskopische Schlauchmagen-
resektion. Nach 30 Monaten Follow-Up konnte sie den BMI von 37.1kg/m2 auf 25.0 kg/m2 senken. 
Die präoperativ regelmässig durchgeführten Aderlässe konnten ebenfalls sistiert werden; bei normw-
ertigem Hämoglobin liegt das Ferritin mit 204 μg /ml im Normbereich aber über dem Zielwert der Hä-
mochromatosetherapie. In der Literatur sind 5 Fälle von Patienten mit Hämochromatose (homozygot 
HFE C282Y) beschrieben, welche aufgrund ihrer Adipositas einen Roux-Y Magenbypass erhielten. Bei 
allen konnte die Aderlasstherapie im postoperativen Verlauf sistiert werden bei Ferritinwerten nach 2-5 
Jahren Follow-Up zwischen 25 und 30 μg /ml.
Conclusion: Eine bariatrische Intervention vermag den Eisenspeicher bei Patienten mit Hämochroma-
tose zu kontrollieren. An Hand der hier beschriebenen Fälle scheint die Kontrolle nach einem Magenby-
pass einen Vorteil gegenüber der Schlauchmagenresektion zu haben. Als mögliche Erklärung kommt 
die Ausschaltung des Duodenums und proximalen Jejunums als Hauptaufnahmeort des Eisens in 
Frage.

P 29
The advantages of extended subplatysmal dissection in thyroid (cancer-) surgery – the “mobile win-
dow” technique
C. Kim-Fuchs, R. Inglin, R. Kaderli, D. Candinas, C. Seiler (Bern)

Objective: Surgical access to thyroidal disease has not changed for almost 100 years after Kocher’s 
pioneering works in this field. The last decade has brought important technical changes in approaches 
to thyroidectomy, particularly in terms of minimally invasive techniques and small incisions. While the 
feasibility and safety of small incisions have been shown for goitres and small thyroid carcinomas 
limited to the thyroid gland and central compartment of the neck (level VI, VII), data on cancer patients 
undergoing not only thyroidectomy but also lymphadenectomy in the lateral compartment (level II-V) 
through a minimally access have not been reported. The present study aims to evaluate the feasibility 
of a small incision for an extended subplatysmal dissection.
Methods: From 2005 to 2010 data from 93 patients undergoing total thyroidectomy incl. lymphad-
enectomy for malignancy (bilateral cervico-central (level VI and VII) and functional lateral neck dissec-
tion (level II to V) on the side of the malignancy) were analysed. In group A (47 patients) the operation 
was performed by a traditional Kocher-incision (minimal length 6-7cm), in 46 patients (group B) a 
mini-incision (≤4cm) was made. Intra- and postoperative morbidity and oncological accuracy were 
assessed.
Results: Patient demographics did not show any significant differences between the two groups. There 
were also no significant difference between the two groups comparing postoperative pathological 
diagnosis, intra- and postoperative complications. The operating time in group A was significantly 
longer compared to group B with a median duration of 240 minutes and 195 minutes, respectively 
(p=0.004). Median size of the retrieved thyroid gland was larger in group A compared to group B, 
weighing 29g versus 20.5g, respectively (p=0.003). However neither the total number nor the number 
of infiltrated lymph nodes resected showed statistically significant difference between the groups. A 
median of 31 and 28 lymph nodes were harvested, of those a mean of 3.5 and 4.5 were tumour-
positive in group A and B, respectively.
Conclusion: Extended subplatysmal dissection allows thyroidectomy and even lateral lymphadenec-
tomy for thyroid carcinoma via “mobile” mini-incision. The procedure is safe and the oncological ac-
curacy compared to traditional incision is equivalent. Patients operated by the mini-incision had also 
excellent cosmetic results.

P 30
Laparoscopic-assisted transgastric endoscopic retrograde cholangiography (ERC) with papillotomy 
in patients with biliary complications after gastric bypass with Y-Roux
D. Kröll, J. Zerkowski, J. Maubach, M. Hädrich, Y. Borbély, R. Wiest, P. Nett (Bern)

Objective: Gastric bypass with Y-Roux excludes the common bile duct from conventional treatment 
with endoscopic retrograde cholangiography (ERC). Due to the initial rapid weight loss, patients af-
ter bariatric surgery often show an increased risk for gallstones in the gallbladder as well as in the 
common bile duct. Various techniques to access the common bile duct have been described. The 
techniques are characterized by complexity and varying results. The aim of this study was to assess 
both feasibility and success rate as well as complications of this laparoscopic-assisted transgastric 
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ERC approach with papillotomy in patients after gastric bypass with Y-Roux.
Methods: All patients with laparoscopic-assisted transgastric ERC with papillotomy performed at a 
referral bariatric center between June 2013 and January 2017 were reviewed. Access to the stomach 
to perform ERC with papillotomy was provided through the remnant stomach.
Results: Eight laparoscopic-assisted transgastric ERC with papillotomy were performed. In four pa-
tients, a concurrent cholecystectomy with intraoperative cholangiography was performed. Indication 
was choledocholithiasis in six and dysfunction of the sphincter Oddi in two patients. All procedures 
were conducted with a 100% success in cannulation of the common bile duct. Only one patient 
showed mild post-ERC pancreatitis in the consecutive laboratory controls. Median hospital stay was 
6.3+2.6 days (range 3-10). No postoperative complications such as bleeding, hematoma or intra-
abdominal abscesses were observed. None of the patients needed further interventions regarding the 
common bile duct.
Conclusion: Laparoscopic-assisted transgastric ERC with papillotomy through the remnant stomach 
is a feasible and safe technique in patients suffering from post-bariatric biliary complications after 
gastric bypass with Y-Roux. These patients should be referred to a specialized obesity centre to avoid 
percutaneous transhepatic cholangiography or open surgery interventions to access the biliary tract.

P 31
PPOM: Preperitoneal onlay mesh repair – a novel laparoscopic technique to avoid intraperitoneal 
mesh placement
W. Brunner, S. Spampatti, L. Benigno, T. Kastiunig, O. Ögredici (Rorschach)

Objective: IPOM is the current technique for laparoscopic repair of ventral and incisional hernias. 
However, the placement of synthetic mesh intraperitoneally may potentially lead to mesh related 
complications such as adhesions with intestinal obstruction, enterocutaneous fistula or even mesh 
erosion into organs. Recently new approaches like preperitoneal onlay mesh repair try to avoid these 
disadvantages.
Methods: We present a video of a single port laparoscopic preperitoneal onlay mesh repair in a pri-
mary umbilical hernia. A 32 y old patient presented a primary umbilical hernia of 3 x 4 cm.
Results: A 2 cm open single left lateral incision approach was performed and a single port system with 
four trocars introduced. After intraabdominal overview, adhesiolysis was carried out and the greater 
omentum reduced out of the hernia sac. To create a peritoneal flap, peritoneal incision was started 
close to the port system. Peritoneum was reclined both by blunt and sharp dissection surrounding 
the hernia gap. After freeing strong fibrotic adhesions to the hernia defect, sac and umbilical skin, the 
preperitoneal layer was followed towards the patient’s right side. The hernia defect was closed with un-
reseorbable sutures. After suturing little peritoneal gaps a 15 cm Symbotex Mesh was oriented placed 
in the preperitoneal space and glued with Liquiband. No tacks or sutures were used. Peritoneal flap 
closure was partially gluedand sutured with V – Loc, complete covering of the mesh was not possible. 
Rapidly painfree after the operation, patient was discharged on day 3. Follow-up showed little secretion 
and infection at umbilicus site due to close preparation treated with conservative treatment.
Conclusion: PPOM is a new minimal invasive technique in ventral hernia repair trying to avoid intra-
peritoneal mesh position and hopefully its potential complications due to the position. It is more time 
demanding than IPOM procedures, but gap-free dissection and complete covering of the mesh is not 
easy to achieve in the learning curve.

P 32
Late treatment of a distal esophageal perforation (Boerhaave syndrome) by endoscopic vacuum-
assisted closure system (E-VAC) in a patient with Child B liver cirrhosis: A case report and review of 
the literature
V. Belfontali, L. Wuarin, M. K. Jung, N. Niclauss, M. Drepper, P. Morel, J.-L. Frossard, S. P. Mönig (Geneva)

Objective: Boerhaave syndrome is a rare but life-threatening condition due to the development of me-
diastinitis and consecutive sepsis. Vacuum-assisted closure (VAC) is based on a negative pressure 
applied to a wound via a vacuum-sealed sponge and is widely used for treatment of superficial infected 
wounds. Recently, endoluminal VAC (E-VAC) therapy has been used in the treatment of esophageal 
perforations. We present a case of successful treatment of an oesophageal perforation with E-VAC 
therapy and review of the literature.
Methods: Case report: a 71-year-old patient was admitted in November 2016 with acute respiratory 
and renal failure and raised inflammatory markers. After an extensive workup, including chest X-ray, 
thoraco-abdominal CT-scan and upper endoscopy, a spontaneous distal esophageal perforation was 
diagnosed (Boerhaave syndrome), 7 days after the rupture initially occurred. Liver cirrhosis was sus-
pected based on biological and imaging findings, and was confirmed to be a Child B cirrhosis after 
further investigation. The esophageal perforation was treated by antibiotics, double left thoracic drain-
age and E-VAC (Figure 1), with 10 E-VAC changes over the course of 44 days. The evolution under 
this regimen was favorable, with progressive healing of the perforation. A CT-scan with oral contrast 
administration performed after 52 days of treatment showed the complete closure of the esophageal 
rupture, and the upper endoscopy with contrast injection confirmed this data.
Results: E-VAC therapy is a new alternative endoscopic treatment for esophageal perforations or 
postoperative leakages. Since 2008, when the procedure was first described in a case report, many 
studies have shown that it is feasible and safe, and that a successful closure of esophageal leaks is 
achieved in up to 90% of patients, with no major complication. In case of a persisting septic course, 
which mostly indicates that the septic focus is not adequately drained, surgical resection should be 
considered. Our patient showed a favorable evolution, with no complication secondary to the use of 
the E-VAC. However, further follow-up is needed to exclude late complications, such as esophageal 
stenosis, which has been linked to use of the E-VAC.
Conclusion: E-VAC therapy is a new alternative treatment for oesophageal perforations, with no major 
complication recorded, even if further follow-up is needed to evaluate late complications.

 

 

 

Figure 1: E-VAC and progressive healing of the oesophageal perforation. 

 

 

 

 

E-VAC and progressive healing of the oesophageal perforation.

P 33
Radiologic, endoscopic and functional patterns in patients with symptomatic gastroesophageal reflux 
disease after Roux-en-Y Gastric Bypass
Y. Borbély, D. Kröll, P. Nett, P. Moreno, R. Tutuian, J. Lenglinger (Bern)

Objective: Roux-en-Y gastric Bypass (RYGB) is considered as gold standard in the treatment of morbid 
obesity and Gastroesophageal Reflux Disease (GERD). Resolution of GERD-Symptoms is reported to 
be around 85-90%. So far, data on evaluation for persistent GERD after RYGB is scarce.
Methods: Data of patients evaluated for persistent GERD with a history of RYGB between 01/12 and 
12/15 were reviewed. GERD was assessed with questionnaires, endoscopy, 24h-pH-impendance-
manometry and barium swallows.
Results: Of 39 patients, 34 (87.2%) presented with typical GERD, 16 (41%) with obstructive, 7 (17.9%) 
with pulmonary symptoms and 15 (38.5%) with pain. The interval between RYGB and evaluation was 
a median 3.9 years (min 0.8 – max 12.6), the median patient age was 26.2 years (19.1-65.3). Median 
percentage of Excessive Body Mass Index Loss was 72.8% (27.4 - 123.8). Gastro-gastric fistulae were 
seen in 2 (5.1%) and hiatal herniae in 16 patients (41%); the gastric pouch was deemed too large in 3 
(7.7%). Nine (23%) had esophagitis >LA grade B. PH-Manometry data was available from 37 patients 
(94.8%). Of those, 15 patients (40.5%) had esophageal hypomotility, a hypotensive lower esophageal 
sphincter (LES ) was seen in 12 patients (32.4%). Increased esophageal acid exposure (>4% pH<4) 
was found in 6 patients (16.2%), an increased number of reflux episodes (>40) in 17 patients (46%), 
of which 13 patients (76.5%) had a positive symptom association. Symptoms were diagnosed as 
functional in 6 patients (15.4%).
Conclusion: The evaluation for persistent GERD after RYGB revealed a high percentage of hiatal her-
niae, hypotensive LES and other esophageal motility disorders. These findings might have an influence 
on hiatal hernia closure concomitant to RYGB and on the role of pH-manometry in the preoperative 
bariatric assessment.

P 34
Use of near infrared technology in ileo-anal J pouch surgery
F. Ris1, N. Buchs1, E. Liot1, V. Belfontali1, P. Morel1, N. Mortensen2, R. Hompes2, R. Cahill3 (1Geneva,  
2Oxford/UK, 3Dublin/IE)

Objective: Near-infrared (NIR) technology for intraoperative indocyanine green (ICG) perfusion during 
colorectal surgery decreases anastomotic leak rate. We report our experience with J pouch surgery 
and ileo-anal anastomosis.
Methods: Prospective study (NCT02459405) of consecutive patients undergoing a J pouch and an 
ileo-anal anastomosis operation. A standardized NIR-ICG protocol was followed assessing perfusion. 
Perioperative data was registered prospectively.
Results: 15 patients (median age 35years, 10/5 male/female ratio, median BMI 24kg/m2) having sur-
gery for mostly ulcerative colitis (12/15) or FAP (2/15) with one patient operated after multiple resec-
tions. Operations were performed laparoscopically or laparoscopically assisted in all 15 patients. ICG 
angiography was achieved in every patient with a median time of 30 seconds after injection (median 
added time of 4.5 minutes). NIR-ICG assessment allowed to identify blood supply in a J pouch even 
in case of elongation procedures, thus directing intraoperative manipulations with a 0% subsequent 
leak rate.
Conclusion: NIR-ICG in ‘J pouch surgery’ decreases vascular risk especially if elongation procedures 
are necessary, with a marginal added time.

P 35
Multiple synchronous granular cell tumors (Abrikossoff tumors) of the caecum and ascending colon: 
Case report and review of the literature
V. Belfontali, B. Schiltz, N. Buchs, P. Morel, F. Ris (Geneva)

Objective: Granular Cell Tumors (GCT) or Abrikossoff Tumors are rare, usually benign, frequently 
asymptomatic soft tissue tumors. Approximately 8% occur in the gastro-intestinal tract. We describe 
the case of a patient diagnosed with multiple colonic GCT.
Methods: Case report:a 52-year-old man was diagnosed with 5 macroscopic submucosal lesions of 
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5 to 25 mm diameter located in the caecum and proximal ascending colon during a screening colo-
noscopy. Initial biopsies were not sufficient to establish histological diagnosis. A CT-scan showed no 
distant suspect lesions. An endoscopic resection of the biggest tumor was attempted but was unfor-
tunately incomplete. Histological analysis showed homogeneous round cells positive for immunohis-
tochemical staining of S-100 protein, in favor of GCT. Because of the presence of multiple lesions, and 
the increased risk of malignant transformation reported in literature when lesions grow up over 40 
mm diameter, we decided to perform a right hemicolectomy. The histological analysis of the specimen 
showed 7 benign GCT of the colonic submucosal layer and 20 lymphnodes free of disease. After a 
multidisciplinary discussion, we proposed a follow-up with colonoscopy at 1 year and then every 1 to 
3 years depending on endoscopic findings.
Results: Colorectal GCT are usually asymptomatic and are often encountered during screening colo-
noscopy. They appear as usually small, solitary, submucosal tumors, covered by intact colonic mu-
cosa. Nonetheless, they can occur multiply in 10 to 20% of the cases, as in our patient. Histological 
diagnosis need deep biopsies and shows round cells with eosinophilic cytoplasm and small uniform 
nuclei with no mitotic figures. Neural markers including S-100 protein are expressed uniformly, and 
suggest their origin from Schwann cells. Endoscopic submucosal resection of colorectal GCT is cura-
tive in most cases, but local recurrence has been reported. Evaluation of lateral and deep margins is 
needed to prevent recurrence. In our patient, endoscopic resection was incomplete. Malignant GCT 
have been described but are rare, representing 1 to 2% of all GCT. The risk of malignancy seems to 
appear when lesions grow up over 40mm diameter.
Conclusion: In conclusion, colorectal GCT are rare tumors, but they have to be considered in differential 
diagnosis when encountering a submucosal lesion during a screening colonoscopy. The final diagno-
sis depends on pathological findings.

 
 
Figure 1: submucosal lesions discovered during screening colonoscopy. 
 
 
 
 
 

 
Figure 2: submucosal dissection during endoscopic resection. 
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Figure 2: submucosal dissection during endoscopic resection. 
 Submucosal dissection during endoscopic resection.

P 36
Robotic-assisted rectosigmoidectomy with the da Vinci Xi system – in comparison to the laparoscopic 
procedure
D. L. Daume, F. V. Angehrn, R. Schneider, S. Drews, M. von Flüe, B. Kern, M. Bolli (Basel)

Objective: Since June 2015 we perform robotic-assisted rectosigmoidectomies (RAR) with the da Vinci 
Xi. To evaluate the quality of this new technique in our hands we analyzed perioperative results over a 
period of 19 months and compared them to patients who underwent laparoscopic rectosigmoidecto-
mies (LAR) in the same period.
Methods: Retrospective analysis of prospectively collected data between June 2015 and December 
2016. RAR was performed in 82 patients (47 female, 35 male) by 5 surgeons and LAR in 87 patients 
(54 female, 33 male) by 12 surgeons. Mann-Whitney-U Test was used for statistics. Significance level 
for P-Value < 0.05.
Results: The average age was 66.96 (±11.51) in the RAR and 62.39 (±10.70) in the LAR (p=n.s). 
Indications for RAR were in 75 patients diverticular disease, in 6 patients carcinoma and in 1 patient 
an adenoma. For LAR 68 diverticular diseases, 17 carcinomas and 1 adenoma lead to surgery. Mean 
operating time was 300min (±61) in the RAR group and 210min (±54) in the LAR group (p=0.001). 
Morbidity in RAR group was 25.6% (Clavien-Dindo III-IV 3.7%), in LAR group 24.1% (Clavien-Dindo III-IV 
6.9%). There was 1 anastomotic leakage and a total of 3 reoperations after LAR, none of both occurred 
after RAR. There was no mortality in both groups. Length of hospital stay was statistically not different 
(10.5 days (±2.6) after RAR and 10.3 days (±2.8) after LAR).
Conclusion: Analysis of our own results showed the newly introduced RAR is safe, feasible and at least 
equivalent to the LAR. This is promising to be considered still being in the learning curve with this new 
technique.

P 37
Completion thyroidectomy for recurrent goiter and risk of post-operative hypoparathyroidism
A. Posabella, M. von Flüe, B. Kern (Basel)

Objective: Post-operative hypoparathyroidism is a well-recognized complication in thyroid surgery, but 
limited data exists about this related risk after a completion thyroidectomy procedure for recurrence 
goiter.
Methods: Data of patients with completion thyroidectomy between 8/2011 and 7/2016 were analyzed 
and the results compared to patients with primary total thyroidectomy for benign goiter.
Results: 21 patients underwent a re-intervention for recurrence goiter and 156 patients a primary total 
thyroidectomy for benign goiter. Demographic data and time of hospitalization’s stay showed no dif-
ferences (p= 0.556). Operation time was 140 min in the primary operated group and 116 min in the 
recurrent group (p<0.01). More parathyroid glands were visualized intraoperative in the primary group 
(2.8 vs 1.8 p<0.01). The histopathological examination didn’t show any difference in presence of para-
thyroid tissue on the specimen (p=0.723). Parathormon level pre- and postoperative were 45.8 pg/ml 
/ 27.9 pg/ml in the primary group and 56 pg/ml / 40.1 pg/ml in the recurrent group (p=0.037/0.012). 
Calcium level 24 hours postoperative were 2.17 mmol/l and 2.16 mmol/l respectively (p=0.455). 
None of the 21 patients with thyroidectomy for recurrence had a hypoparathyroidism postoperative. 
In the primary operated group 36 patients (23%) had a PTH level below normal, and 6 patients (4%) 
presented with a symptomatic hypocalcemia. In the follow-up 10/36 patients are still under calcium 
supplementation, 17/36 could stop and 9/36 are lost to follow up.
Conclusion: A completion thyroidectomy for recurrent goiter is safe concerning parathyroid function. 
Our data showed no higher risk for post-operative hypoparathyroidism compared to primary total thy-
roidectomy.

P 38
Preventive gastrectomy in carriers of the mutation for hereditary diffuse gastric cancer (HDGC): A 
difficult decision
J.-L. Gassend1, F. Cherbanyk1, E. Stauffer2, F. Pugin1, B. Egger1 (1Fribourg, 2Marly)

Objective: Gastric cancer is the fifth most common cancer worldwide. Prognosis is poor due to its 
late presentation. Hereditary diffuse gastric cancer (HDGC) is characterized by E-cadherin/CDH1gene 
mutations and there also exists a familial predisposition. After positive genetic screening, prophylactic 
total gastrectomy is advised at young age since the lifetime risk of developing cancer is very high and 
median age at discovery low with 38 years.
Methods: We present the case of a 41-year-old male with a positive family history of gastric cancer and 
where HDGC was diagnosed after gastroscopy.
Results: The patient, whose father died of gastric cancer at the age of 45, organized to have stomach 
biopsies at the age 41. Biopsies were positive for signet-ring cells and the diagnosis of HDGC was con-
firmed. CT scan did not reveal any visible lesions of the stomach, signs of lymph node spreading or me-
tastasis. Following that radical D2 gastrectomy with mechanical oesophago-jejunal (latero-terminal) 
anastomosis as well as cholecystectomy was performed. Pathology results confirmed the absence 
of any local spread of the disease staged as pT1a (m) N0 (0/23) R0. Genetic analysis demonstrated 
the heterozygote CDH1 mutation. Patient’s recovery was uneventful and he was discharged home at 
post-operative day 10. During the next months, the patient’s weight remained more or less stable and 
he did not experience difficulties adapting to a diet of several smaller meals per day. Furthermore, he 
reported to have a normal social life. However, laboratory results revealed deficiencies of folic acid and 
vitamin B12 and a substitution was initiated consecutively. Considering the high risk being carrier of the 
mutations of the patient’s sister and other relatives, they were proposed to undergo genetic screening 
and counselling.
Conclusion: HDGC is caused by mutations of the CDH1 gene and carries a lifetime gastric cancer risk 
of approximately 70% in men and 56% in women. Individuals who are carrier of such mutations are 
strongly advised having prophylactic total gastrectomy once they reach the age of 20 years. Although 
the decision to undergo such a drastic procedure may be difficult for these patients, the majority of 
them does not regret the decision on the long term and consider that the benefits of surgery outweigh 
by means its negative psychosocial and physical consequences.

P 39
Gore Bio-A tissue reinforcement in large and recurrence hiatal hernia – a new standard of care?
N. Kuchen, M. Kaline, O. Schöb (Zurich)

Objective: To determine the effectiveness of Gore Bio-A Tissue Reinforcement in primary and second-
ary surgical intervention of large hiatal hernias.
Methods: Retrospective and comparative analysis of 28 patients (19 female / 9male) in the age be-
tween 58-84 years (mean 71 ± 13 years) with large hiatal hernia (group A, n=15) or recurrence hiatal 
hernia after standard surgery (group B, n=13) which received fundoplication surgery with Gore Bio-
A Tissue Reinforcement; compared to 52 patients (29 female / 23 male) in the age between 35-91 
(mean 63 ± 28 years) with large hiatal hernia (group C, n=49) or recurrence hiatal hernia (group D, 
n=10, thereof 5 recurrence hernias from group C + 2 second relapse) which received non-reinforced 
surgery. Follow up was done 3 months after operation and a patient survey in December 2016.
Results: Groups A and B showed an overall recurrence rate of 7.1% (n=2) while groups C and D 
showed a recurrence rate of 33.9% (n=20). If split in primary surgery (groups A+C) and secondary 
surgery (groups B+D) the results are the following: In group A 13.3% (n=2) of the patients primarily 
treated with a Gore Bio-A Tissue Reinforcement have been diagnosed with a recurrence hiatal hernia 
(case 1 after 4 months, case 2 after 26 months). In Group C 34.7% (n=17) showed a relapse of 
hiatal hernia, of which 14 patients (28.6%) needed additional surgery. No recurrence in the secondary 
surgery group B with Gore Bio-A Tissue Reinforcement has been recorded, while 3 patients (37.5%) in 
the secondary surgery group D showed reappearance of hiatal hernia. 2 of these patients received a 
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second revision of non-reinforced surgery without reappearance of relapse. The observation period of 
the standard surgery group is from 2010 – 2016 while the data of the intervention group was recorded 
only from 2014 – 2016. The short observation period is connected to the novelty of the technique. One 
could argue that the difference between the observation period can lead to statistic bias. With four 
exceptions (between 30 and 47 months) all recurrence hiatal hernias in the standard surgery group 
have been located within 18 months after operation.
Conclusion: Fundoplication surgery with Gore Bio-A Tissue Reinforcement is a safe and reliable tech-
nique. It is leading to less revision surgeries compared to standard surgery and it is a beneficial tech-
nique in secondary hiatal hernia repair.

P 40
Clinical and endoscopic outcome in patients undergoing revisional hiatoplasty and fundoplication
J. Süsstrunk, J. Genstorfer, U. Zingg (Zurich)

Objective: Laparoscopic fundoplication with or without reposition of the stomach and hiatoplasty is 
routinely performed in patients with gastroesophageal reflux disease (GERD) and symptomatic or 
large hiatal hernias. Slippage of the fundoplication wrap or recurrence of hiatal hernia may cause re-
current symptoms. This study evaluates the clinical and endoscopic results in patients that underwent 
revisional fundoplication.
Methods: Data was extracted from medical records. Patients were followed-up clinically 6 weeks post-
operative and endoscopically 3 months after surgery. All patients underwent hiatoplasty with mesh 
(Parietex™ Covidien) and anterior 180° fundoplication.
Results: Between 2011 and 2016, 13 patients underwent re-fundoplication, 2 patients were operated 
twice, resulting in 15 re-fundoplications. 1 patient refused follow-up, one patient has not had final en-
doscopy due to an esophageal stent in place. The indication for the primary operation was GERD in 5 
and large hiatal hernia/up-side down stomach in 8 patients. Primary procedures were 3 Toupets, 4 Nis-
sens, 6 anterior fundoplications and 2 fundophrenicopexy. In 8 cases a mesh was initially used. There 
were no conversions, 1 patient had a primary open procedure in combination with a large abdominal 
wall hernia repair. Duration of re-fundoplication was median 196 (116-284) minutes. 1 patient had an 
additional esophageal stenting due to mesh penetration into the esophagus. There were 2 accidental 
openings of the right pleura, one patient needed insertion of a pleural catheter. There were 4 postop-
erative complications: 1 pneumonia, 1 catheter associated infection, 1 mediastinal hematoma and 1 
stent dislocation. At 6 week clinical follow-up, 12 patients showed a good or excellent clinical result, 2 
patients were still symptomatic. At endoscopic follow-up, 9 patients showed a correct wrap position 
and no specific pathologies, 2 patients a minimal asymptomatic recurrence, 1 patient a symptomatic 
early recurrence and 1 patient a mesh penetration into the distal esophagus. The latter two patients 
underwent subsequent revisional reoperation.
Conclusion: Laparoscopic re-fundoplication in patients with symptomatic recurrence after initial fun-
doplication is technically challenging, safe and feasible. Postoperative clinical and endoscopic results 
were good in a majority of patients.

P 41
Multi-step treatment to address a giant scrotal hernia with loss of domain in a morbidly obese patient
Y. Borbély, D. Pantelic, E. Moser, J. Zerkowski, D. Kröll, P. Nett (Bern)

Objective: Morbid obesity and its associated comorbidities are risk factors for the development of 
abdominal hernias, add complexity to their repair, and increase the perioperative risk. The repair of 
hernias with loss of domain (LoD) is further complicated by the risk of abdominal compartment syn-
drome (ACS). A staged concept with an initial weight loss procedure might enable a reposition of the 
herniated viscera, improve comorbidities for and prohibit ACS in the subsequent repair.
Methods: A 67-year-old patient presented with a grotesque inguinoscrotal hernia containing small and 
large bowel with omental fat and bladder (Fig 1). He had a Body Mass Index (BMI) of 42kg/m2, ob-
structive sleep apnea syndrome, arterial hypertension, chronic obstructive pulmonary disease, type 2 
diabetes requiring insulin and had a history of a complicated abdominal aortic aneurysm repair and 
panniculectomy.
Results: In a first step, he underwent uneventful laparoscopic sleeve gastrectomy. Six months later, 
at a BMI of 33 kg/m2 (51% excessive BMI loss, 20% total weight loss), he underwent bilateral, open 
preperitoneal hernia repair with right orchiectomy. Resection of scrotal skin was omitted to have all 
options open in case of ACS. The patient developed a superficial surgical site infection at the crossing 
of panniculectomy and lower midline incision and a small seroma that resolved without intervention. 
At follow-up 12 months later, the patient presented without clinical or radiological signs of recurrence 
and a stable BMI around 30 kg/m2. The scrotal skin shrank considerably but still remained enlarged; 
yet, the patient refused plastic reconstruction of the scrotum as third step.
Conclusion: Overall, a staged approach for massive inguinal hernias with LoD in morbidly obese pa-
tients is a safe and effective option. 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 compartment syndrome.

P 42
Electrical Stimulation (ES) of the Lower Esophageal Sphincter (LES) to address Gastroesophageal 
Reflux Disease (GERD)
Y. Borbély, D. Kröll, P. Nett, B. Muggli, J. Lenglinger, R. Tutuian (Bern)

Objective: Fundoplication is an effective treatment for GERD, but is associated with adverse effects, 
mainly dysphagia, pain and gas-bloat syndrome. ES of LES might provide an alternative as it lacks 
those complications.
Methods: 15 Patients with GERD at least partially responsive to proton pump inhibitors (PPI) and es-
ophagitis LA Grade A-C received ES of LES after laparoscopic placement of electrodes (20 Hz, 215 μs, 
3 – 8 mA in multiple 30-minute sessions). Patients were followed-up with daily symptom and medica-
tion diaries, and 24h-impedance-manometry (imp-pH) after 6-9 months.
Results: Median follow-up was 12 months (min 3 - max 42). There were no major peri- or postoperative 
complications. Median preoperative esophageal pH<4 was 9.6% (5.0-14), median resting LES pres-
sure (LESP) 7mmHg (0-16). Ineffective esophageal motility was present in 6 patients (40%). Post-
operative esophageal acid exposure pH<4 (n=14) was 3.5% (2.1-5.9), LESP 22.8 (9 – 34). After 6 
months, 13 patients were completely off PPI. No patient complained of dysphagia or pain.
Conclusion: ES of LES leads to enhanced LES pressures and decreased esophageal acid exposure. 
It is a safe and effective treatment for GERD and is an alternative to traditional antireflux surgery as it 
lacks the typical adverse effects.

P 43
Implementation of a cytoreductive surgery and intraperitoneal chemotherapy programme in a Swiss 
tertiary care hospital
D. Kreis, C. Soll, S. Schacher, A. Müller, F. Grieder, S. Breitenstein, M. Adamina (Winterthur)

Objective: Peritoneal carcinomatosis is a dooming finding with no hope for cure even with the most 
aggressive systemic therapy. Also, periteonal progression causes a steadily decrease in quality of life. 
In this context, cytoreductive surgery with intraoperative chemotherapy (CRS HIPEC) offers a small but 
proven chance for cure. When a patient is deemed non resectable, pressurized intraperitoneal aerosol 
chemotherapy (PIPAC) administered laparoscopically may confer effective palliation. Both CRS HIPEC 
and PIPAC belong to the advanced armentarium of a multimodal approach to cancer. The aim of the 
present work is to report the implementation of a CRS HIPEC and PIPAC programme in a Swiss tertiary 
care hospital.
Methods: Patients were referred from a catchment area of 500’000 and discussed at the interdiscipli-
nary tumor board. When a curative intent was proposed, surgery started with a confirmatory laparos-
copy and progressed to laparotomy and CRS HIPEC when resectability was confirmed. The cut-off for 
resectability was chosen according to the peritoneal cancer index (PCI). When a palliative context was 
recognized, patients were offered an iterative PIPAC in combination with a systemic therapy. HIPEC 
was performed in an open Coliseum fashion. PIPAC was a 2-trocard procedure. Consecutive patients 
were included in a clinical database since inception of the programme.
Results: 16 patients (6 males : 10 females) underwent 17 CRS HIPEC between July 2015 and Janu-
ary 2017 and 5 women had a total of 12 PIPAC between July 2016 and January 2017. Median (in-
terquartile range, IQR) age was 52.5 years (44-66), and PCI was 8 (6-11.5). The cancers operated 
were colorectal (10), pseudomyxoma (3), gastric (1), and mesothelioma (2). Operative time was 546 
minutes (464-737) for CRS HIPEC and 115 minutes (106.5-146) for PIPAC. Length of stay was 14 days 
(12-17.5) for CRS HIPEC and 2 days (1-4) for PIPAC patients. There were no major morbidity or mortal-
ity within 30 days for all 21 patients. Minor complications were seen in 11 CRS HIPEC patients (4 and 7 
Dindo-Clavien I and II). One PIPAC patient underwent a negative revision laparoscopy. One patient with 
an ileostomy was readmitted for dehydratation.
Conclusion: Implementation of a contemporary programme of CRS HIPEC and PIPAC is feasible at the 
cost of long operative times. Short-term results show a reasonable morbidity, pending careful interdis-
ciplinary patient selection.
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P 44
Introduction of a robotic surgical system (RSS) in a regional hospital – from an idea to reality
M. Waltenspül, F. Näf, V. Schreiber, V. Schubert, G. A. Melcher (Uster)

Objective: In a regional hospital, the newest techniques are necessary to stay competitive. In order to 
enhance long-term profitability and to stay attractive, hospitals can improve minimally invasive tech-
niques, e.g. with a RSS. The purchase of a RSS represents not only an economic effort but is also 
combined with a risk for complications due to a steep learning curve.
Methods: The investment was carefully evaluated and discussed. A detailed business and marketing 
plan was established including specifying potential DRG’s and earnings/expenses. The integration of 
RSS was defined as a multidisciplinary program (uro, visc & gyn) which lead to an intensive interpro-
fessional training program.
Results: The first operation took place in June 2015. Thereafter, operations increased strongly from 
70 in 2015 to 129 (59 uro, 61 visc, 9 gyn) in 2016. The number of prostatectomies is in line with 
the business plan, and substantially higher than in 2014 (17). In visceral surgery, the cases for the 
defined surgeries (rectum and upper GI) lags behind the business plan (7/23). Other surgeries were 
performed in the learning process (49 cholecystectomies, 23 in SILS-technique, 43 partial colecto-
mies). The gynecologists carried out their first operation in June 2016. Prospective evaluation showed 
a total of 11 complications, all non-RSS associated (5 minor complications required an intervention, 
3 of them surgical revision) and a reduction of operation time for prostatectomies of about 30%. No 
technical problems and three conversions to open surgery were documented in first 100 procedures. 
Total costs are in line with the business plan (planned CHF 3’500, actual CHF 3’200 per operation), 
driven by lower than expected expenses for material and instruments. Marketing costs were lower than 
budgeted (planned CHF 60k, actual CHF 15k 2015/16).
Conclusion: Due to the heavy investment and consecutive depreciation charges (9 yrs), it proved im-
portant to focus on a realistic long-term business plan. The implementation of a RSS is facilitated by a 
training program for involved staff to ensure a rapid learning curve combined with low complication 
rates. Non-financial benefits such as an improved image and a strengthened position in an increas-
ingly competitive hospital landscape should also be considered. The causal impact on the number of 
patient-intake is difficult to quantify on a short-term, but cases increased between 2014-16.

P 45
Giant symptomatic rectal mucocele following subtotal colectomy
R. Schneider, M. Kraljević, M. von Flüe, I. Füglistaler (Basel)

Objective: Rectal mucoceles rarely occur and only a few cases are described in literature. They usually 
appear after subtotal colectomy or Hartmann’s procedure originating from persisting rectal mucus 
production and simultaneous stenosis of the anal canal. We present a rare case of a giant rectal mu-
cocele following subtotal colectomy.
Methods: A 74-year-old female patient presented with an abdominal growing mass feeling and weight 
loss without rectal bleeding or abdominal pain. After a CT scan the patient was referred to our hospital 
with the suspicion of a rectal tumor. Complex medical history included a subtotal colectomy with an 
end ileostomy and a mucous fistula at the descending colon due to Crohn’s disease at the age of 16. 
In the following years the patient suffered from repeated ileus episodes and a laparotomy with adhesi-
olysis was performed in 2007. She never took any medication for her Crohn’s disease and no further 
manifestations of activity were observed. We performed a MRI which showed a massive dilatation of 
the remaining colon and the rectum without detection of a tumor at the anal level. Lower endoscopy 
failed due to complete anal stenosis and stenosis of the descending colon at the stoma site.
Results: A total proctocolectomy was performed and the patient showed an uneventful postoperative 
course. Pathology report showed a dilated rectum and sigma with large amounts of partly calcified 
mucus. There was no evidence of dysplasia, malignancy or Crohn’s manifestation in the completely 
obliterated proximal colon and the anus.
Conclusion: Our case report underlines the importance of active endoscopic surveillance of the re-
maining colon and rectum in patients with diverting stomas and inflammatory bowel disease in order 
to detect stenosis. If an endoscopic control is not possible due to obliteration, a surgical therapy must 
be discussed due to the risk of developing cancer.

P 46
First experience and evaluation of robotic-assisted (da Vinci Xi) surgery for giant hiatal hernias and 
comparison to the laparoscopic approach
A. Wilhelm, F. Angehrn, R. Schneider, L. Koechlin, D. Daume, M. von Flüe, M. Bolli (Basel)

Objective: Since July 2015 we perform robotic-assisted surgery to repair giant hiatal hernias with the 
latest da Vinci Xi System. To evaluate the feasibility and quality of this new approach we analyzed 
perioperative results of the last 18 months and compared them to patients who underwent the same 
type of surgery in laparoscopic technique during that period.
Methods: Retrospective analysis of prospectively collected data between July 2015 and December 
2016. For this study we included all patients with type III or IV hiatal hernia according to Hill classifica-
tion who underwent surgical therapy. In 19 patients (12 female, 7 male) the robotic system was used 
for hernia repair (Rob-G), 15 (10 female, 5 male) patients were treated using laparoscopic technique 
(Lap-G). Hiatal hernia repair was done with or without mesh augmentation, performance of a fundopli-
cation and/or gastropexy. Mann-Whitney-U Test was used for statistics. Significance level for P-Value 
< 0.05.

Results: The average age was 70,6 years (58-84) in the Rob-G and 71,2 years (30-91) in the Lap-G 
(p=n.s). Mean operating time (MOT) was 246 min (± 133) in the Rob-G and 173 min (± 137) in the 
Lap-G (p=0.00048). Mesh augmentation was performed in 17 Rob-G patients and 3 Lap-G patients. In 
the Rob-G 16 fundoplications were carried out (16 Toupet, 0 Nissen) whereas in the Lap-G 13 (7 Tou-
pet, 6 Nissen) fundoplications were implemented. Gastropexy was applied in 17 patients in the Rob-G 
and in 13 cases in the Lap-G. Morbidity in Rob-G was 10% (Clavien-Dindo III), in Lap-G 7% (Clavien-
Dindo III). There was no mortality in both groups. Length of hospital stay was statistically not different 
9,5 days (4-17) in Rob-G and 9 days (6-15) in Lap-G.
Conclusion: Analysis of our own results showed that using the da Vinci Xi System is safe, feasible and 
equivalent to the laparoscopic technique. We attribute the longer MOT to larger hernias with mesh 
augmentation more frequent in the Rob-G. In consideration of that and the fact still being in the learning 
curve we expect the MOT in the Rob-G to shorten in the near future.

P 47
A multicenter qualitative study assessing implementation of enhanced recovery after surgery  
program
D. Martin1, D. Roulin1, N. Demartines1, V. Addor1, O. Ljungqvist2, M. Hübner1 (1Lausanne, 2Örebro/SE)

Objective: The existence of guidelines is not enough to change practice and many barriers exist to 
successfully implement enhanced recovery protocols (ERAS). The present survey aimed to assess 
reasons as well as difficulties for implementation.
Methods: A qualitative multicenter study was conducted among surgeons, anaesthesiologists and 
nurses from all implemented ERAS centers in Switzerland and Sweden. An online survey (31 closed 
questions) was sent by email, with reminders at 4, 8 and 12 weeks later, encouraging completion. 
Data were collected between August and December 2016.
Results: Seventy-seven out of 146 participants completed the survey (response rate 53%). Main moti-
vations for ERAS implementation were reduced complications (91%), patient satisfaction (73%) and 
shorter hospital stay (62%). The most important barriers to implementation were time (69%), col-
leagues (68%) and logistical reasons (combination of organization, action and execution, 66%). The 
application of ERAS program represented major changes in clinical practice for 57% of participants 
and minor changes for 39%. Major changes were stated by 63% of the surgeons, 58% of the nurses 
and 35% of the anesthetists. The 3 most frequently cited patient-related barriers to implementation 
where personality (52%), co-morbidities (49%) and language barriers (31%). Concerning co-morbid-
ities, the 3 most frequently reported were mental illness (64%), cardiovascular (38%) and physical 
aspects (27%).
Conclusion: Implementing evidence-based ERAS care into practice is challenging and requires im-
portant changes of clinical practice for all involved specialties. Main motivation to invest time, money 
and “nerves” is the expectation to reduce complications and hospital stay and to improve patients’ 
satisfaction.

P 48
Endovascular management of a superior mesenteric artery pseudoaneurysm after pancreaticoduo-
denectomy with extended lymphadenectomy
F. Abbassi, P. Knuesel, M. Odermatt, P. Villiger (Chur)

Objective: Visceral pseudoaneurysms occur in less than 2% after pancreaticoduodenectomies and 
are mostly situated in the gastroduodenal artery stump. Pseudoaneurysms are associated with severe 
complications such as rupture and hemorrhage and they represent the major cause of delayed life-
threatening bleeding after pancreaticoduodenectomies. Therefore, early diagnosis and treatment are 
important. We report the case of a large symptomatic superior mesenteric artery pseudoaneurysm af-
ter pylorus-preserving pancreaticoduodenectomy undergoing successful endovascular management.
Methods: We report the case of a 58-year-old patient with an adenocarcinoma in the distal common 
biliary duct who underwent pylorus-preserving pancreaticoduodenectomy with extended resection in-
cluding dissection of the nerve plexus around the superior mesenteric artery during radical lymph node 
resection. Postoperatively, a pancreatic fistula and a superficial woundinfection occurred. Six weeks 
after surgery the patient presented with severe epigastric pain. The contrast-enhanced computed to-
mography revealed a leaking superior mesenteric artery pseudoaneurysm.
Results: By emergent catheter angiography a covered stent was deployed to overstent the pseudoa-
neurysm resulting in a complete exclusion of the pseudoaneurysm while preserving flow in the mes-
enteric branches.The one year follow-up examination by contrast-enhanced computed tomography 
showed no recurrence or flow impairment.
Conclusion: If postoperative pain occurs suddenly after whipple procedure a contrast enhanced com-
puted tomography should be made immediately also to rule out vascular pathologies. Pseudoaneu-
rysms after pancreaticoduodenectomies can be treated successfully by endovascular stenting.
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Figure 1 Contrast-enhanced computed tomography shows a 5.3 x 6 x 5cm large retroperitoneal lesion 
on the anterior surface of the superior mesenteric artery, suspicious for a pseudoaneurysm. 

  1 
 

  

Figures: 

 

 
Figure 1 Contrast-enhanced computed tomography shows a 5.3 x 6 x 5cm large retroperitoneal lesion 
on the anterior surface of the superior mesenteric artery, suspicious for a pseudoaneurysm. 

Contrast-enhanced computed tomography shows a 5.3 x 6 x 5cm large retroperi-
toneal lesion on the anterior surface of the superior mesenteric artery, suspicious 
for a pseudoaneurysm.
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Figure 2 Emergent invasive angiography revealed extravasation 2cm distal of the artery’s origin. 

 

Emergent invasive angiography revealed extravasation 2cm distal of the artery’s 
origin.
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Figure 3 A covered stent occludes the origin of the pseudoaneurysm. On-table angiography showed 
successful exclusion of the pseudoaneurysm while preserving arterial flow with unremarkable filling 
of all SMA branches. 

 
Figure 4 follow-up with contrast-enhanced computed tomography confirms sustained 
pseudoaneurysm exclusion. 

 

A covered stent occludes the origin of the pseudoaneurysm. On-table angiogra-
phy showed successful exclusion of the pseudoaneurysm while preserving arterial 
flow with unremarkable filling of all SMA branches.
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Figure 3 A covered stent occludes the origin of the pseudoaneurysm. On-table angiography showed 
successful exclusion of the pseudoaneurysm while preserving arterial flow with unremarkable filling 
of all SMA branches. 

 
Figure 4 follow-up with contrast-enhanced computed tomography confirms sustained 
pseudoaneurysm exclusion. 

 

follow-up with contrast-enhanced computed tomography confirms sustained 
pseudo aneurysm exclusion.
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Acute perforated appendicitis with incidental NET-Tumor during pregnancy – case report
H. Teixeira, R. Bossi Rhyner, L. Krähenbühl (Glarus)

Objective: Appendicitis is the most common indication for nonobstetric surgical intervention during 
pregnancy with an incidence of 1:1500. The diagnosis is based on patient’s history and clinical ex-
amination. Blood test may be misleading. The diagnosis should be promptly made avoiding complica-
tions. The neuroendocrine tumor of the appendix (NET-Tumor) are the commonest type of appendix’ 
tumours with an incidence of 0.15-0.6/100,000/year. The majority of cases are diagnosed incidentally 
with a rate of 3–5/1,000 appendicectomies.
Methods: 
Results: 33-year-old female, G2P1, in the 25th week of the pregnancy, who in the 13th week of pregnan-
cy underwent an uncomplicated open repair of an incarcerated umbilical hernia. She was examined by 
the colleagues of the Obstetrics’ Department, had a normal cardiotocography (CTG) and transvaginal 
ultrasound (US) and was discharged. The following day she recurred with persistent abdominal pain 
and nausea. The physical examination revealed a peritonitis, the blood test showed a white blood cell 
count of 16.0 x 103/μl and a CRP of 135mg/l. US showed a swollen appendix with an appendicolith at 
the basis. Immediate laparoscopy under CTG-control was undertaken. Intraoperatively, diffuse peritoni-
tis of all 4 quadrants due to a perforation at the basis with a large faecolith was found. Appendectomy 
with partial resection of the caecum was performed. Histology showed a 14mm NET-Tumor of the 
appendix. The Appendix’s wall at the tip was infiltrated, with serosal penetration. TNM-Klassifikation: 
pT4 G1, L0, V0, Pn0, R0. The case was discussed on our interdisciplinary tumor board. It was decided 
to carry on with the pregnancy and to perform a CT-Scan of the Abdomen and the Thorax after birth.
Conclusion: An appendicitis during pregnancy is difficult to diagnose. Laparoscopic resection is safe 
with better outcome for the patient and fetus compared to open resection. According to ENETS’ guide-
lines, right hemicolectomy with lymph node resection is advised in a T4 situation. However, the tumor 
was not perforated and the resection status was R0. Histologically T4 was diagnosed due to serosal 
tumor cell infiltration. We therefore decided in our interdisciplinary tumor board to carry on a conserva-
tive approach with close follow-up. So far, CT scan, DOTATATE PET scan as well as Chromogranin blood 
test were negative 6 months postoperatively.

  

P 50
Re-operation by laparoscopy versus laparotomy for post-operative complications
S. Deretti, R. Rosso, D. Christoforidis (Lugano)

Objective: Re-operation within the first weeks after abdominal surgery is often challenging. The goal of 
the study is to determine the role of laparoscopy (LSC) in such patients in terms of safety and efficacy 
to resolve the problem, and compare it to laparotomy (LT).
Methods: We identified all patients who underwent abdominal re-operation within 1 month from the 
initial surgery in our institution during January 2012 to July 2016, and collected their clinical data ret-
rospectively. Patients undergoing programmed 2-stage elective surgery, or LT for evisceration or open 
abdomen were excluded from the comparative analysis.
Results: A total of 118 patients underwent abdominal re-operation, 42 (36%) in LSC, and 76 (64%) 
in LT. Nine patients (8 LSC, 1 LT) had the re-operation for staged colectomy, 13 (all in LT) for eviscera-



swiss knife 2017; 14: special edition  77

tion or open abdomen. The remaining 96 patients were re-operated for post-operative intra-abdominal 
complications and constitute the study group (Table 1). Laparoscopic re-operation resolved the prob-
lem with no further intervention in 22 (65%) patients, LT in 30 (48.4%). Overall, 25 (73%) patients 
approached in LSC had their complication managed laparoscopically. Patients in the LSC group com-
pared to the LT group were younger and had their initial operation performed more often in LSC. The 
types of complication that indicated the re-operation (infection/ischemia, bowel occlusion, bleeding, 
and other) were similar in both groups. Median operative time was longer in LSC. The rate of wound 
infections, median hospital stay and mortality were more favorable in the LSC group.
Conclusion: Laparoscopy can be used selectively to treat post-operative complications, even after pri-
mary laparotomy. Potential benefits compared to laparotomy in terms of wound infection, length of 
stay, and mortality, remain to be demonstrated.

Table 1. Patient characteristics and outcomes  

	 LSC LT  P value  
N 34 62  
Median age (range) 65 (16-91) 75 (16-91) 0.034 
Gender: male vs. female 20/14 35/27 0.999 
Primary intervention (approach)   <0.0001 
 - Laparoscopy 30 (88%) 9 (16%)  
 - Laparotomy 4 (12%) 46 (74%)  
 - Laparoscopy converted in laparotomy 0 7 (11%)  
Primary intervention (organ)    
 - Intestinal  25 (73.5%) 38 (61.3%)  
 - Gastric  1 4  
 - Hepatobiliary (incl. gallbladder) 5 3  
 - Pancreatic  1 5  
 - Parietal  1 4  
 - Retroperitoneum 0 1  
 - Aortic  0 7  
 - Gynecological  1 0  
Indication for re-operation    
 - Infection/ischemia 26 (76%) 50 (81%)  
 - Bowel occlusion 3 (9%) 4 (6%)  
 - Bleeding 4 (12%) 8 (13%)  
 - Other 1 (3%) 0  

    
Median operative time (min) 117 (40-275) 94.5 (21-371) 0.029 
Conversion to LT 9 -  
 Re-re-operation 11 (32%) 27 (43.5%) 0.383 
 - LSC 3 2  
 - LT 8 25  
Median hospital stay (days) 20.5 (2-114) 25 (1-120) 0.047 
Complications (after re-operation)    
 - none 13 (38%) 9 (14%)  
 - Dindo-Clavien I-II 6 (18%) 17 (27%) 0.822* 
 - Dindo-Clavien III-IV 14 (41%) 22 (34%)  
 - Dindo-Clavien V (mortality) 1 (3%) 14 (23%) 0.016 
 - Wound infection 2 (6%) 14 (23%) 0.045 
 

* comparison of Dindo-Clavien 0-2 vs. 3-4 

P 51
Frantz tumor: A rare malignant pseudopapillary tumor of the pancreas
P. Aeschbacher, F. Cherbanyk, B. Egger (Fribourg)

Objective: Frantz tumor, a solid pseudopapillary tumor, is a rare slow-growing low-grade malignant 
tumor of the pancreas, which represents 1-2% of all exocrine pancreatic tumors. It is normally seen in 
young females. Usually, patients with a Frantz tumor present with unspecific abdominal discomfort/
pain or with a palpable abdominal mass. Sometimes the mass is detected fortuitously in asympto-
matic patients undergoing radiological imaging due to other reasons. On CT or MRI-scans the tumor is 
commonly described as a well delimited mass sometimes with cystic, hemorrhagic or even necrotic 
parts. The treatment of choice is a complete surgical excision.
Methods: We report the case of a 19 year old female patient who presented with a pancreatic mass 
found by abdominal CT scan performed for unclear left upper abdominal pain. Additional MRI-scan 
demonstrated a partially cystic lesion of 3 cm x 2.5 cm in contact with the pancreatic tail, the left kidney 
and the spleen. Endocrine assessment did not show any abnormal secretion. Endosonography with 
transgastric biopsy confirmed the suspicion of a pancreatic pseudopapillary tumor and demonstrated 
a potential invasion of the splenic vein. After pre-splenectomy vaccination the women underwent an 
unproblematic distal spleno-pancreatectomy.
Results: Pathology results confirmed a complete resection of the solid pseudopapillary tumor with a 
pT1 pN0 R0 staging with no signs of infiltration of the splenic vein. The patient was discharged home 9 
days after surgery with a complete uneventful recovery and especially no signs of a newly developed 
diabetic disorder.
Conclusion: Frantz tumor is a rare pancreatic tumor mostly diagnosed in young females and com-
monly located in the body or tail of the pancreas. These tumors are often characterized by non-specific 
symptoms and have a low malignant potential. Common symptoms are abdominal discomfort/pain 
or a palpable abdominal mass in the upper abdomen. Due to the potential malignant evolution, com-
plete surgical resection remains the treatment of choice with normally good outcomes.

P 52
Transanal total mesorectal excision: New technique, new problems?
D. Celio, J. Wydler, M. Weber (Zurich)

Objective: The trans-anal total mesorectal excision (taTME) is an emerging surgical technique for rectal 
cancer, which should improve the distal mesorectal dissection. Usually two teams work simultane-
ously, one doing the laparoscopic abdominal and one doing the trans-anal part.
Methods: We report the case of a 58years old male patient, which underwent in a foreign hospital 
a laparoscopic low anterior resection with taTME and protective ileostomy for an adenocarcinoma 
of the rectum. Since the reversal of the ileostomy 6 weeks later he was complaining about severe 
defecation’s disorders, with intense stool urgency and an extreme obstructed evacuation, with several 
referrals to his surgeon, who couldn’t find an explication for the symptoms. 15 months later he was 
admitted to our emergency room with a large bowel obstruction (LBO). A CT-scan showed a severe 
stenosis of the neo-rectum. In the colonoscopy we found a twist of the bowel at about 16 cm from the 
anal verge, unfortunately a perforation occurred. The patient was operated in urgency: intraoperatively 
a 360° bowel twist was found just below the peritoneal reflection with a fixation of the neo-rectum to 
the sacrum distal of it. We performed a neo-rectum resection with colo-anal anastomosis and protec-
tive ileostomy.
Results: The taTME is a promising surgical technique, which thanks a better view from trans-anal may 
achieve more negative circumferential resection margin and better mesorectal quality. In this case 
the anastomosis was constructed with a 360° bowel twist. While the twisted bowel was free of sur-
rounding adhesions, the neo-rectum distal of it was firmly attached to the sacrum, provoking first the 
obstructed defecation disorder and later the LBO. The issue is that two teams are working simultane-
ously and independently from each other, needing taking some compromise especially in regard of 
the positioning of the patient, with some limits in the intra-abdominal exposition. The laparoscopic 
operating team, in addition, has no view of the last part of the neo-rectum during the performing of the 
anastomosis. All these facts could have helped causing this serious complication.
Conclusion: With the development of every new technique, new complications may occur. The knowl-
edge of the possibility of an intraoperative unrecognized complete bowel twist during taTME could help 
to avoid this serious complication.

P 53
Case report giant sigmoid diverticulum
M. Ehrler1, A. Frenzer1, S. Gammeter1, M. Moschopulos2, G. R. Linke1 (1Thun, 2Bern)

Objective: Sigmoid diverticulosis is commonly seen. Rarely a single diverticulum can massively en-
large resulting in a giant diverticulum. It usually presents with unspecific signs and symptoms. An 
abdominal CT scan is recommended for diagnosis. Weather a colonoscopy should be done is a matter 
of contention. Surgery is the only treatment option.
Methods: We present the case of woman suffering from constipation and diffuse abdominal pain for 
several months. A Colonoscopy revealed a diverticulosis of the without signs of an acute inflammation 
as well as an obscure extra intestinal impression of the sigmoid colon. The following CT scan showed 
a structure of 7.5x8.5cm containing air or gas next to the sigma.
Results: Due to the symptoms and uncertain origin of the mass, a diagnostic laparoscopy was per-
formed. Because of adhesions between the mass, the left ureter and the pelvic wall, an open sigmoid 
resection was performed. The patient recovered well and the symptoms disappeared after the opera-
tion. Pathology confirmed the diagnosis of a giant diverticulum. Microscopy showed a thin collagen 
wall with a chronic inflammatory infiltration.
Conclusion: Giant sigmoid diverticula occur with diffuse and variable signs and symptoms. Due to the 
risk of rupture surgery is recommended.
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P 54
Internal hernia following Roux-en-Y gastric bypass: The value of clinical and radiological signs
G. Giudicelli, M. Jung, M. Hagen, S. Mönig, A. Platon, P.-A. Poletti, P. Morel (Geneva)

Objective: While small bowel obstruction has explicit clinical symptoms and warrants emergency 
relaparoscopy, internal hernia (IH) has often subacute clinical presentation. This retrospective study 
aimed to assess the need of relaparoscopy based on prognostic variables.
Methods: A review of all patients who had undergone Roux-en-Y gastric bypass (RYGB) with antecolic 
route of the Roux limb and all all defect left open between 2006 and 2014 was performed. Clinical, 
biological and radiological features associated with IH were analysed. Two board certified radiologists 
that where blinded to the results of the surgery reviewed each CT on a consensus model.
Results: 50/783 patients with suspicion of IH and investigated by CT underwent relaparoscopy. IH was 
surgically confirmed in 39 patients. We established a control group of 49 patients who had undergone 
surgical exploration but were found with no evidence of IH. Median percentage of excess body weight 
loss (%EBWL) and time elapsed since RYGB in the IH group were respectively 89.8% (71.5-106.7) 
and 810 days (378-1752) compared with a median % EBWL of 87% (72.2-94.9) (p=.342), and 449 
days (48.5-1200.5) (p=.016) in the control group. White blood cell count, CRP, arterial serum lactate, 
left shift > 5% or lymphopenia were not associated with an increased risk of IH. In the IH group 10% 
presented a swirl sign compared with 0 in the control group (p=.042), 63.6% presented mesenteric 
oedema compared with 25% (p=.0005), 17.9% presented mesenteric hyperhemia compared with 
10.2% (p=.008), 63.6% presented mesenteric adenopathy compared with 41.1% (P=0.08), 90.9% 
presented free liquid compared with 76.4% (p=.002), 27.2% had a right sided jejunojejunostomy com-
pared with 5.8% (p=.007), 10.3% had a right sided common channel compared with 8.2% (p=.009), 
15.4% presented a clustered loop compared with 8.2% (p=.003), 5.1% presented a mushroom sign 
compared with 2% (p=.007) and 2.6% presented a perfusion defect compared with 0% (p=.009). In a 
subgroup analysis, no clinical or biological parameters were associated with an increased risk of IH for 
patients with surgical exploration for clinical and radiological suspicion of IH only.
Conclusion: The prognostic variables identified in our study could help to assess the need of relapa-
roscopy when IH is suspected and perhaps avoid unnecessary and potentially harmful procedures.

	

P 55
Ischiorectal fossa mass
S. de Sousa, N. C. Buchs, P. Morel, F. Ris (Geneva)

Objective: Masses in the ischiorectal fossa represent a heterogeneous group of clinical entities. The is 
a large diversity of tumors found within this anatomic space. We would like to present a case of large 
lipoma of the ischiorectal fossa.
Methods: The patient presented to our visceral consultation with a tumefaction of the right buttock. 
Clinical and radiological presentations were discussed in our Multi-Disciplinary Team (MDT) and the 
best approach decided.

Results: 48-years-old patient who presented a tumefaction of the right buttock, not symptomatic, high-
lighted by her husband during intercourse. Four months later, the patient develops a local discomfort. 
An ultrasound, a CT-scan and an MRI were performed and identified a large lipomatous mass (Panel 
A and B, asterix). On physical examination we found a mass that descends towards the right buttock 
during muscles contraction. On rectal examination it was difficult to fell the mass through the rectal 
wall. The case was discussed in our MDT and a biopsy of the mass performed. The latter was positive 
for a lipoma with no signs of malignancy. The surgical excision was then performed, under general an-
esthesia, by a trans-gluteal approach (Panel C). The mass was enucleated and its vascular peduncle 
ligated. Final pathological diagnosis was for a benign lipoma.
Conclusion: Tumors of the ischiorectal fossa are frequently malignant and must undergo a complete 
radiological assessment. These rare cases should be discussed during MDT. The surgical approach is 
totally different from our patient in case of suspected or proven malignancy.

A B C

* *

P 56
Robotic hiatal hernia repair: A single-institution experience
V. Belfontali, M. K. Jung, A. Vogel, N. Niclauss, M. E. Hagen, S. P. Monig, P. Morel (Geneva)

Objective: Laparoscopic surgery is considered the standard approach for hiatal hernia repair but can 
be technically demanding. Robotic assistance in antireflux surgery is still under evaluation. The aim 
of this study is to assess feasibility, perioperative outcomes, learning curves and recurrence rate in 
robotic hiatal hernia repair.
Methods: All patients who underwent robotic hiatal hernia repair from April 2006 to June 2016 were 
prospectively enrolled and retrospectively analyzed. Robotic ports were positioned in a horizontal 
line 14-16cm below the xiphoid bone. Hernia reduction, crural repair and fundoplication with non-ab-
sorbable stitches were performed. Intraoperative data, docking time and perioperative otucome were 
recorded. Postoperative CT-scan or endoscopy were performed in symptomatic patients to exclude 
recurrence.
Results: 82 patients were enrolled including 46 (56.1%) women. Mean age was 53.2 (+/-14.7). Mean 
BMI was 26.7 (+/-4.1) kg/m2. 77 patients were ASA score I/II and 5 ASA III. 44 (53.5%) patients had 
previous abdominal surgery. 68 (83%) patients presented with persistent typical symptoms of gas-
troesophageal reflux, despite well-conducted antisecretory treatment. 27 (32.9%) had oesophagitis 
and 6 (7.3%) were diagnosed with Barrett disease. 54% patients had preoperative pH-metry study 
and a pathological DeMeester score was found in 40.5% of patients. 80 Nissen, 1 Dor and 1 Toupet 
procedure were performed. Mean docking time was 8.3 (+/-6.8) minutes with an overall operative time 
of 212 (+/-79.3) minutes. 3.6% procedures needed a conversion to open surgery and intraoperative 
complications occurred in 2.4%. Postoperatively (30 days) 24 (29%) Clavien I-II, 6 (7.3%) Clavien III 
(1 lower oesophageal stenosis needing pneumatic dilation and redo surgery, 1 pyloric spasm with 
botulinum toxin injection, 3 pneumothorax needing pleural drainage, 1 slipped wrap needing redo 
surgery) occurred, and no Clavien IV-V complications. Mean hospital stay was 6.6 (+/-3.9) days. Dur-
ing a median follow up of 52.2 (range 6-128) months, 1 (1.2%) revision surgery was needed for wrap 
slippage and 8 (9.7%) recurrent reflux were recorded.
Conclusion: Our experience with the robotic approach for hiatal hernia repair has shown feasibility of 
a standardized reproducible technique with a low recurrence rate. However, larger prospective data is 
needed to further evaluate the benefit of robotic repair of hiatal hernia.

P 57
No benefits of prophylactic drainage after laparoscopic Roux-en-Y Gastric Bypass
P. Fournier, A. Kefleyesus, P. Allemann, J.-M. Calmes, M. Suter, N. Demartines (Lausanne)

Objective: Routine drainage after laparoscopic Roux-en-Y gastric bypass (LRYGB) is practiced by 
many bariatric surgeons. Despite evidence-based data questioning prophylactic drainage in upper-GI 
surgery, the question is still debated. In order to reassess our practice to implement ERAS® protocol 
(Enhanced Recovery After Surgery) for bariatric surgery, the aim of this study was to compare postop-
erative complications after LRYGB depending on prophylactic drainage or not.
Methods: Retrospective database review of 1038 consecutive patients undergoing LRYGB from Janu-
ary 1999 to March 2015. All procedures were performed by two bariatric staff-surgeons with the same 
technique. Suction drain was routinely placed by one of the surgeons and never by the other. Overall 
complications (30 days) and rate of anastomotic leakage, confirmed by CT-scanner with surgical or 
conservative treatment were compared.
Results: Out of 1038 patients, 720 (69.4%) had drainage, 318 (30.6%) none. In the drainage group 
91 (12.6%) had complications and 30 (9.4%) in the non drainage group (p = 0.89). Thirteen (2%) 
patients had anastomotic leak in the drainage group, (10 treated surgically and 3 conservatively) and 
no anastomotic leak was reported in the non drainage group (p = 0.21).
Conclusion: There are no differences in complications and anastomotic leak in with or without drain-
age after LRYGB. Those results suggest that prophylactic drainage after LRYGB may be safely omited.
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A rare case of recurrent mechanical small bowel occlusion after pelvic radiotherapy
F. Mongelli, M. Fitzgerald, M. Di Giuseppe, M. Marengo, A. Guerra (Bellinzona)

Objective: Pelvic cancers are among the most frequently diagnosed diseases, with pelvic radiation 
therapy playing an important role in multidisciplinary therapy. Long term, common complications in-
clude rectal bleeding, pain and diarrhoea. There are few cases reported in the literature of mechanical 
small bowel occlusion resulting from radiotherapy. The majority of these cases describe an occlusion 
due to a peritoneal carcinomatosis or adherences, with no cases of endoluminal disease reported.
Methods: A 73-year old man presented to our emergency department (ED) with the typical symptoms 
of mechanical small bowel obstruction (SBO). The patient was successfully treated 1 year previously 
with pelvic radiotherapy (cumulative dose 78 Gy) for a prostate adenocarcinoma (Gleason score 8, 
3+5). A diagnostic laparoscopy was performed without intra-operative identification of bowel adher-
ences. The symptoms resolved spontaneously and the patient was discharged 3 days later. Over the 
following months, the patient continued to be symptomatic for spontaneously resolving SBO. Due to 
the recurrence of these symptoms and the impossibility to obtain an etiological diagnosis, a videocap-
sule endoscopy was performed.
Results: 2 days later the patient represented to the ED, where a x-ray of the abdomen localised the 
videocapsule within the small bowel with imaging revealing a gut stenosis. The patient underwent a 
laparoscopic assisted ileal resection, with intraoperative and histopathological findings showing an 
endoluminal mucosal bridge causing a stricture. The postoperative course was uneventful and the 
patient was discharged after 4 days
Conclusion: The use of videocapsule endoscopy in this case is controversial. The sole indication was 
as a result of recurring symptoms and the fact that all other diagnostic exams (including CT scan, 
colonoscopy, esophagogastroduodenoscopy, magnetic resonance and x-ray bowel transit) were in-
conclusive, yet the videocapsule endoscopy led to a rapid diagnosis and an uncomplicated surgical 
outcome. There are a few cases of small bowel mucosal diaphragm described after non-steroidal anti-
inflammatory drugs abuse, but in our case the only and most likely cause was radiotherapy, known in 
other settings to cause localised tissue damage. We propose that even if the histopathological result 
was inconclusive, a correlation should be taken into account.
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A rare cause of abdominal pain: Lost gallstone-related retroperitoneal abscess
N. Roth, L. Krähenbühl (Glarus)

Objective: Laparoscopic cholecystectomy (LC) has become the treatment of choice in the manage-
ment of gallstone disease. Lost gallstones during LC represents a common, underreported issue. Of-
ten, the stones are left unretrieved and are thought to be uneventful. Reoperation due to lost gallstones 
is rare and mostly related to abscess formation.
Methods: A 57-year-old female presented with recurrent right abdominal pain 5 years after LC showed 
in the abdominal ultrasound a large liver cyst. Blood tests (ameba, echinococci, CA 19-9) were nega-
tive. The CT scan showed a large cyst located in the right side of the liver, with a calcified foreign body in 
the lower part. She was then referred for laparoscopic treatment. Preoperatively we suspected a long-
term complication due to a lost gallstone therefore diagnostic laparoscopy was planned. Intraopera-
tive a normal liver was found. Behind the liver, the swell turned out to be a large retroperitoneal abscess 
(1.2 litre pus). Laparoscopic drainage and removal of the calcified foreign body in the caudal abscess 
was performed and the same gallstone which was presented in the original imaging 5 years ago was 
found. The patient was discharged 2 days postoperatively, the follow-up was uneventful.
Results: Perforation of the gallbladder with spillage of stones into the peritoneal cavity is not uncom-
mon and occurs in up to 40% of gall bladder removal. As a consequence of this 6-9% of stones remain 
in the abdominal cavity, of which 13-32% are no longer found. Abscess formation requiring reopera-
tion occurs in 1%. From the types of gallstones only calcified stones can become infected, typically 
this presents in 60-80%. Once infected, the calcified stones can lead to abscess formation, requiring 
subsequent reoperation even in the long-term follow-up. Such complications are more likely to occur 
with large calcified stones.
Conclusion: This case report with short review of the literature is a reminder of the importance of care-
ful extraction of split gallstones during LC in order to avoid long-term complications. Every effort should 
be made to prevent gallbladder perforation, otherwise, lost gallstones should be retrieved immediately 
during LC. Documentation of operative notes and patient awareness about lost gallstones are manda-
tory for early recognition and treatment of any complication.

P 60
Rezidivierende Thromboembolien und Bauchschmerzen: Ein Fallbericht
K. Heilmann1, A. Wang1, C. Helbling1, C. Ried2, S. Schär2, F. Hetzer1 (1Uznach, 2St. Gallen)

Objective: Zu den Differenzialdiagnosen des akuten Abdomens gehört die Mesenterialvenenthrom-
bose. Venöse Thromboembolien entstehen in der Regel auf Basis von Veränderungen der Gefäss-
wände, des Blutstroms sowie der Blutzusammensetzung (Virchow Trias). Bei Mesenterialvenenthrom-
bosen spielen neben Hyperkoagulabilitätszuständen (Thrombophilien, Malignome u.a.) auch lokale 
Faktoren wie intraabdominelle Entzündungen oder Traumata eine Rolle. Es gibt jedoch auch seltenere 
Ursachen.
Methods: Wir präsentieren einen 67jährigen Patienten, der sich mit seit sieben Tagen bestehenden 
Bauchschmerzen und Appetitverlust auf dem Notfall vorstellte. In der Anamnese liess sich eine Lun-
genembolie sowie eine Drei-Etagen-Venenthrombose 1983 bzw. 2015 eruieren. Laborchemisch 
waren das CRP mit 70mg/I, die Leukozyten mit 18G/I sowie die Thrombozyten mit 400G/I erhöht. 
Ausserdem fielen im Blutbild Howell-Jolly-Körperchen auf. Im CT Abdomen liess sich als Korrelat der 
Beschwerden eine langstreckige (sub)akute Thrombose der V. mesenterica superior nachweisen. Als 
Zufallsbefund zeigte sich zudem im CT eine neu diagnostizierte Asplenie. Die Therapie bestand neben 
dem initialen Volumenmanagement und Nahrungskarenz aus einer Antikoagulation, die wir initial mit 
unfraktioniertem Heparin und im Verlauf mit Vitamin-K-Antagonisten durchführten. 
Results: Die nebenbefundliche Asplenie ist bei unserem Patienten als Risikofaktor für die Entstehung 
der ausgedehnten Mesenterialvenenthrombose, die bis in die Pfortader reichte, anzusehen. Insge-
samt sind kongenitale Asplenien selten und im Rahmen von Syndromen (z.B. Ivemark-Syndrom und 
Stormoken-Syndrom) beschrieben, für die bei unserem Patienten keine Hinweise vorlagen. Bei einer 
Thrombose der Vena mesenterica superior ist immer der distale Dünndarm betroffen, wobei neben der 
venösen Stase auch eine hämorrhagische Infarzierung auftreten kann. Die Verläufe können akut bis 
chronisch sein und unspezifischer diffuser Bauchschmerz ist u.U. das einzige Symptom. 
Conclusion: Das Fehlen der Milz gilt als Risikofaktor für Thromboembolien, wobei Splenektomien oder 
funktionelle Hypo- und Asplenien deutlich häufiger sind als kongenitale Asplenien - wie im vorliegende 
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Fall. Unter der Antikoagulation erholte sich der Patient rasch und war beschwerdefrei. Die Antikoagula-
tion ist lebenslang vorgesehen zumal unser Patient in der Vorgeschichte bereits zwei Ereignisse von 
Thromboembolien aufweist.
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Intraabdominal foreign body as unexpected finding mimicking suspicious malignancy
L. Benigno, S. Spampatti, O. Ögredici, J. Janczak, W. Brunner (Rorschach)

Objective: Intraabdominal foreign bodies after surgery often cause early complications – for the pa-
tient and the surgeon as well. On the other hand, these cases are rarely published. Numerous safety 
checks and count obligation were introduced in the last years to avoid these major troubles. We report 
a case initial diagnosed with a suspected tumor in the right mesocolon.
Methods: We report a case initial diagnosed with a suspected tumor in the right mesocolon.
Results: A 63-years old male patient was hospitalized at our physicians department with nausea, 
vomiting and constipation. Due to mental retardation since infanthood proper anamnesis was difficult 
to achieve. Unnoticed at admission the patient had had an open appendicectomy many years ago, 
which turned out later. After primary gastroscopy without any findings beside gastroparesis CT-scan 
showed additional a suspicious extraluminal mass in the right abdomen close to terminal ileum. Tumor 
markers were negative, except for insulin and C-peptid. Urinary catecholamine was slightly increased. 
Highly suspicious for neuroendocrine neoplasia or a gastrointestinal stroma tumor primary resection 
was decided at the multidisciplinary tumor conference. After midline laparotomy chronic gastroparesis 
and adhesions in the right lower quadrant as well as an incorporated compact 3 x 5 cm foreign body 
was found. Accurate inspection showed a crumpled surgical glove. After removal adhesiolysis was 
performed as well as decompressive gastrostomy with a Foley-catheter 26CH and the installation of a 
jejunum feeding tube as planned preoperative.
Conclusion: Postoperative lost foreign bodies may cause symptoms after years and are easily misdi-
agnosed. Safety checklists and count obligations are indispensable tools in modern surgery.

P 62
A case of superior mesenteric vein thrombosis in a patient using combined hormonal contraception 
while suffering from acute appendicitis
F. Neff, K. Dallago, P. Villiger (Chur)

Objective: Superior mesenteric vein thrombosis (SMVT) is a rare clinical entity. However it may have 
a significant impact on morbidity by causing mesenteric ischemia. The most common risk factors for 
SMVT are malignant diseases, hereditary thrombophilia or – such as in our case - abdominal infection 
and hormonal use.
Methods: A 23-year-old female presented with a seven day history of abdominal pain. Physical exami-
nation demonstrated tenderness in the lower right quadrant and epigastric region. In blood analysis 
increased inflammatory markers and elevated liver enzymes were observed. Sonography showed no 
signs of cholecystitis. The abdominal CT-scan revealed a thickened appendicular wall and a thrombo-
sis of the superior mesenteric vein with consecutive embolism of the portal vein branches of segment V 
and VIII. The patient had used a combined ethinyl estradiol and etonogestrel vaginal ring for contracep-
tion. Additionally, 10 days prior to the onset of symptoms she had been treated with ulipristalacetate - a 
selective progesterone receptor modulator - for emergency contraception. We initiated antibiotic treat-
ment and performed laparascopic appendectomy. No signs of bowel ischemia were seen during lapa-
rascopy. Previous to surgery the vaginal ring was removed and 5000 I.E. of heparin were administered.
Results: Following surgery, close clinical observation was performed. The abdominal symptoms van-
ished and inflammatory markers decreased. Anticoagulation was switched from heparin to rivaroxa-
ban 5 days after surgery. Antibiotic treatment was continued for six weeks. A screening for coagulation 
disorders did not reveal any pathological findings. There were no hints for a myeloproliferative disease.
Conclusion: In our case, we postulate a septic cause for the occurrence of SMVT, additionally favored 
by the use of hormonal contraceptives. The thromboembolic risk associated with the use of a contra-
ceptive vaginal ring has been stated to be similar to that of combined oral contraceptives. There are 
no reports documenting the occurrence of thromboembolism following the use of ulipristalacetate. 
Despite the possibly life-threatening consequences of SMVT, symptoms tend to be nonspecific, which 
may delay diagnosis. Thus, it is of great importance to be aware of this rare entity in patients with 
abdominal infection, even more if they present with additional risk factors for thromboembolic events.
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P 63
Undifferenziertes Pankreaskarzinom – fulminanter Verlauf
D. Jakob, M. Worni, E. Diamantis-Karamitopoulou, B. Gloor (Bern)

Objective: Das undifferzenzierte anaplastische Pankreaskarzinom ist mit ca. 2% aller Pankreaskarzi-
nome selten. Die aktuelle Literatur hierzu besteht grösstenteils aus Fallberichten. Aufgrund der Selten-
heit ist das biologische Verhalten bisher wenig verstanden. Präsentation eines fulminanten Verlaufs bei 
einem Patienten ohne Co-Morbidität.
Methods: Fallbericht und Diskussion.
Results: 66-jähriger Patient mit einem 5cm grossen Pankreaskopftumor ohne Gefässinfiltration und 
ohne linksseitige Dilatation des D. wirsungianus. Nach den präoperativen Abklärungen, inklusive lapa-
roskopischer, transduodenaler Biopsie, konnte die Diagnose eines undifferenzierten, anaplastischen 
Pankreaskarzinoms gestellt werden. Bei lokaler Resektabilität, dem Ausschluss von Fernmetastasen 
und wegen mangelnder Daten für ein Ansprechen auf eine Chemotherapie erfolgte nach interdiszi-
plinärer Besprechung die primäre Pylorus-erhaltende Duodeno-Pankreatektomie. Obwohl intraoperativ 
problemlos stumpf sowohl von der Vorderseite der V. cava inf. als auch im Bereich des Proc. uncina-
tus vom Mesokolon transversum abgesetzt werden konnte, zeigte sich in den genannten Regionen 
in der definitiven histologischen Beurteilung eine R1-Situation. Initial postoperativ erholte sich der 
Patient regelrecht. Im Verlauf kam es zur Ausbildung einer Pankreasfistel Typ B, welche interventionell-
radiologisch suffizient drainiert werden konnte. Eine Verlaufs-CT zeigte bereits 2 Wochen postoperativ 
neu kleine Lungenrundherde und einen abszessverdächtigen Leberherd, im Punktat allerdings ohne 
maligne Zellen. Trotz adäquater Therapie persistierten hohe Entzündungsparameter und die Unmögli-
chkeit einer genügenden oralen Nahrungsaufnahme. Aufgrund der zunehmenden, unerklärlichen Ver-
schlechterung wurde ein Monat postoperativ die Indikation zur Revision gestellt. Intraoperativ zeigte 
sich eine diffuse Peritonealkarzinose, worauf einzig symptomorientiert eine Gastrostomie zur Entlas-
tung angelegt wurde. Weitere Betreuung des Patienten auf der Palliativstation, wo er schon 10 Tage 
später im Rahmen des fulminanten Tumorleidens verstarb.
Conclusion: Undifferenzierte anaplastische Pankreaskarzinome können eine fulminante Tumorpro-
gression zeigen. Entsprechend ist bei Patienten mit diesem histologischen Tumortyp die Indikation zur 
primären Chemotherapie grosszügig zu stellen. Dies hat den Vorteil, Patienten mit einer solch unkon-
trollierbaren Tumorprogression einen Eingriff zu ersparen.

P 64
Esophageal adenocarcinoma 16 years after laparascopic gastric band placement – a case report
F. Neff, M. Odermatt, P. Villiger (Chur)

Objective: Patients with increased body weight are at higher risk for developing gastroesophageal 
adenocarcinoma. There is however sparse data about the impact of bariatric surgery on that risk.
Methods: A 63-year old female was evaluated for epigastric discomfort, food intolerance and weight 
loss of four kilogram within five weeks. Sixteen years ago, the patient underwent a gastric band place-
ment where preoperative endoscopy did not show any signs of a Barrett-esophagus. The current symp-
toms were neither relieved by opening the gastric band nor by proton pump inhibitors. An upper gas-
trointestinal endoscopy was performed which showed an inflammatory and partially ulcerated lesion 
in the distal esophagus turning out to be an adenocarcinoma. Further staging revealed an advanced 
disease with multiple hepatic and osseous as well as lymphatic metastases adjacent to the thyroid 
gland. In palliative intent, the gastric band was removed and a palliative chemotherapy according to 
the FLOT-regimen (5-FU, Oxaliplatin, Leucovorin, Docetaxel) was initiated.
Results: Surgery alone only marginally improved the patient’s symptoms. However, after three months 
of chemotherapy there was a partial remission in CT scan and a complete remission in endoscopy. His-
tological evaluation showed some cells with nuclear atypia, however no residual tumor was detected. 
The clinical symptoms were improved considerably.
Conclusion: Restrictive bariatric surgery, such as gastric banding may worsen preexisting gastroe-
sophageal Reflux disease (GERD) which is an acknowledged risk factor for the de novo occurrence of 
gastroesophageal adenocarcinoma. The true incidence of gastroesophageal cancer following bariat-
ric surgery remains unknown as only a few cases have been reported. Symptoms may be similar to 
those that are not unusual after bariatric surgery (epigastric discomfort or weight loss), which may 
delay the proper diagnosis. Therefore, a high level of suspicion should precipitate further assessment 
when newly arisen symptoms do not respond to standard treatment. 

P 65
Some new aspects in the assessment and laparoscopic management of the median arcuate ligament 
syndrome. A video vignette
F. Abbassi, P. Mosler, M. Odermatt, P. Villiger (Chur)

Objective: The median arcuate ligament syndrome is a rare disorder characterized by postprandial epi-
gastric pain, weight loss and an epigastric bruit. The underlying pathophysiological mechanisms are 
still not fully understood. It is more and more believed that an irritation of the coeliac plexus nerve fibres 
may be responsible for abdominal pain and vegetative symptoms. The temporary symptom relief after 
coeliac plexus block supports this theory and diagnostic coeliac plexus block can be used to predict 
patient response after operative treatment. In consideration of this neurogenic aspect we presume that 
the desired effect of an operation can be increased by division of the coeliac plexus fibres in addition to 
the division of the median arcuate ligament.
Methods: A 16-year-old woman was referred with a 4-year history of epigastric pain being worse when 
postprandial and in prone position. An upper endoscopy was normal and a transcutaneous duplex-
sonography showed an increased flow velocity (2m/s) in the coeliac artery due to a compression by 
a median arcuate ligament as later confirmed by magnetic resonance angiography. An endoscopic 
ultrasound-guided coeliac plexus block was performed. This resulted immediately in a symptom-free 
period of at least three weeks. Thus, a clinically relevant median arcuate ligament syndrome was con-
sidered very probable and surgery recommended.
Results: The patient was placed in a French position with a reverse Trendelenburg position. Four ports 
were placed, thereof the umbilical optical trocar. A 3D camera with up to 100 degree articulation was 
used. The technical approach was done by using a retrograde dissection from the left gastric artery to 
the coeliac axis and aorta. The aorta and coeliac axis were dissected by division of the median arcuate 
ligament and the adherent coeliac plexus fibres. Postoperatively the patient was immediately free of 
any symptoms and hospital discharge occurred on the second postoperative day.
Conclusion: This case illustrates the predictive value of prior coeliac plexus blockage as well as the 
feasibility and success of doing it endoscopically. Further it illustrates the feasibility and success of 
laparoscopy for treatment of the median arcuate ligament syndrome. We support the opinion that 
based on the currently favoured theory, coeliac neurolysis is an essential operative step in selected 
cases though no controlled trials are available on this topic.

P 66
Esophageal intramural metastases from adenocarcinoma of the Gastroesophageal Junction: Clinic-
opathological features
G. Vitali, S. Mönig, O. Huber, P. Morel, G. Puppa (Geneva)

Objective: Adenocarcinoma of the gastroesophageal junction (GEJ) remains a significant clinical 
problem that is increasing in incidence and is associated with a poor prognosis. Up to know, in lit-
erature the presence of Intramural metastases (IM) from an adenocarcinoma of GEJ has been poorly 
described since only few cases have been reported and their characterization remains controversial. 
We present three cases of IM in patients underwent oesogastrectomy for adenocarcimoma of GEJ. 
Methods: Case n. 1: A 73-yrs old man was admitted to our department of surgery with a 3 month of 
dysphagia showing an ulcerated mass of the lower esophagus at the endoscopy. Biopsy sampling 
revealed adenocarcinoma of OGJ. After neoadjuvant radiochemotherapy (RCT) the patient underwent 
esophageal-cardia resection with a perioperative subsequent esophagectomy to obtain adequate 
macroscopic free proximal margin. Case n. 2: A 60-yrs old man was admitted for a Siewert II adeno-
carcinoma of the OGJ. After neoadjuvant (RCT) the patient underwent esophageal-cardia resection 
via transhiatal approach. Case n. 3: A 59-yrs old man was admitted to our department for a Siewert III 
locally advanced adenocarcinoma invading the left hepatic lobe. After neoadjuvant chemotherapy the 
patient underwent total transhiatal extended gastrectomy with left hepatic lobe resection.
Results: Clinico-pathological characteristics are presented in the table. At histological examination all 
the three primary tumors were poorly differentiated adenocarcinoma, mixed type. Pathological staging 
is showed in the table. Intramural metastases were evident at the macroscopic examination in case 1 
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and 2 while in case n. 3 one IM was encountered at the microscopy in the proximal margin. All the IM 
were localized into the submucosa, and sometime extended into the mucosa with ulceration.
Conclusion: IM are described in 10-15% of esophageal resection for squamous cell carcinoma. Their 
incidence seems much lower for GEJ adenocarcinoma. IM result from lymphatic spread in the submu-
cosa. Despite their poor prognostic significance they are not affecting current TNM staging. This lack 
of acknowledge may result in under-detection during endoscopy and Endoscopic ultrasonography. 
Therefofore, a careful search for such superficial lesion could guide the surgeon to an appropriate more 
extended esophageal resection. 

1	  
	  

 
Author, 
date 

Sex, 
age 
 

Siewert 
class. 

Number 
of IM 
 

Distance 
of IM 

Pathol. 
staging 

Survival 
months 

Szanto 
2002 

Male, 
67 

1 1 20 T3N1 n.a. 

Szanto 
2002 

Male, 
52 

2 1 50  3 

Szanto 
2002 

Male, 
64 

2 2 20 T4N1 8.2 

Szanto 
2002 

Male, 
67 

3 4 50 T3N1 0.7 

Szanto 
2002 

Male, 
67 

3 1 50  5.5 

Szanto 
2002 

Male, 
57 

3 2 40  3.9 

Hirota 
1998 

Male, 
65 

n.a. 1 n.a. T3N1 27 

Current 
case n. 1 

Male, 
73 

1 10 70 T3N1 23 

Current 
case n. 2 

Male, 
60 

2 4 10 T3N3 Alive with 
disease 

Current 
case n. 3 

Male, 
59 

3 1 65 T4N2 13 

 
 
 
 

P 67
Two case reports of ileo-cecal volvulus: Similar presentations, differing solutions
M. FitzGerald, M. Di Giuseppe, M. Marengo, A. Guerra (Bellinzona)

Objective: Cecal volvulus(CV) is a rare pathology, where all three documented forms of CV, result in 
bowel obstruction, requiring emergent surgical therapy. Computer tomography(CT) has become the 
veritable gold standard for accurate and timely identification of CV allowing for a targeted preoperative 
evaluation and choosing of the most appropriate surgical approach for each specific case.
Methods: We present two cases of acute bowel obstruction in patients with a BMI below 18kg/m2, that 
presented in a typical and similar manner to our Emergency Department(ED). Following inconclusive 
blood tests the contrast mediated CT scans of the abdomen demonstrated typical radiological fea-
tures of a CV: a medially located distended cecum, distended bowel loops, the “whirl”, “birdsbeak” and 
“coffee” bean signs. The first patient underwent an emergent laparoscopic cecopexy and was subse-
quently discharged without complication. In the second case, notwithstanding there were no radio-
logical signs of intestinal ischaemia, intra-operative findings showed a necrotic bowel at the site of the 
volvulus, for which a laparotomic ileo-colonic resection and ileo-colostomy was performed. The post 
operative period was complicated by paralytic ileus and colostomy prolapse, requiring surgical repair.
Results: These two cases of “loop” type CV, both of which presented in a similar manner, with similar 
co-morbidities and requiring analogous diagnostic work up, demonstrate the variability of surgical ap-
proaches based on individual case findings. Both cases did not permit the generally recommended 
therapy of resection and anastomosis due to the patient’s malnutrition, which would have been an 
unacceptable option given the associated risks of anastomotic leak and post operative complication.
Conclusion: Although evidence based studies lean towards ileo-cecal resection and anastomosis, 
we had to proceed with differing therapeutic approaches based on case specific factors. A definitive 
surgical treatment of CV, has not yet been identified, with alternatives to resection having comparable 
therapeutic outcomes. This led to surgical options being largely dependant on anecdotal evidence, 
with therapy being chosen on a case by case basis. Documentation and dissemination of such cases 
may aid in a more informed, targeted, and safer surgical therapy, based on case-specific findings.

P 68
Optimal length of proximal resection margin in adenocarcinoma of the esophagogastric junction: A 
systematic review of the literature
N. Niclauss, M. K. Jung, M. E. Hagen, M. Chevallay, P. Morel, S. P. Mönig (Geneva)

Objective: The optimal length of proximal margin (PM) in esophagogastric junction cancer has not 
been established yet. We performed a systematic review to determine optimal PM length.
Methods: Medline, Embase and Cochrane library databases were searched for «adenocarcinoma 
esophagogastric junction», «adenocarcinoma gastroesophageal junction» or «cardia cancer» and 
«proximal margin». Only english written studies that treated PM length in adenocarcinoma of the es-
ophagogastric junction were included.
Results: 10 studies, that were all retrospective case series, with in total 2124 patients corresponded to 
inclusion criteria. Studies included 230 patients with Siewert type I, 957 patients with Siewert type II 
and 661 patients with Siewert type III adenocarcinoma. While 93% of patients with Siewert type I had 
esophagectomy, 73% of patients with Siewert type II and 91% of patients with Siewert type III had tran-
shiatal extended gastrectomy. Optimal PM length was treated by 5 studies comprising 996 patients 
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and ranged between 2-6cm. 3 studies defined optimal PM by the length necessary to obtain R0 resec-
tion. Further 2 studies found optimal PM length significantly associated with survival. In multivariate 
analysis, while PM length was independently associated with survival with increased significance in 
T2-4N0-2 tumors, PM length was not associated with survival in neither T1 nor in N3 tumors. 2 studies 
out of 5 treating optimal PM length were excluded because of significantly higher T4 and R1/R2 status, 
respectively. The 3 remaining studies recommended a PM between 2-4cm (mean 3.3cm).
Conclusion: PM length is significantly associated with survival for locally advanced adenocarcinoma. 
PM length is not associated with survival for neither early cancer nor cancer with disseminated lymph 
node metastases. As mean optimal PM in our study is 3.3cm, a PM of 3.5cm should be recommended 
for locally advanced cancer.

P 69
Prophylactic central lymph node dissection in patients with follicular neoplasia in an endemic goitre 
region
S. Strobl, O. Koperek, A. Selberherr, C. Bichler, L. Brammen, B. Niederle, C. Scheuba, P. Riss (Vienna/AT)

Objective: Fine-needle aspiration (FNA) is the most important initial test and a well-established pro-
cedure for diagnosing malignancy in patients with nodular thyroid diseases. According to literature, 
a high percentage of the patients with cytological diagnosed follicular neoplasia (Bethesda IV and V) 
have thyroid cancer. Aim of this study was to evaluate, if prophylactic central lymph node dissection 
(level VI) is necessary in patients with indeterminate thyroid nodules in an endemic goitre region.
Methods: FNA of the dominant nodule in a multinodular goitre was performed under ultrasonographic 
guidance by skilled staff in the departments of endocrinology or nuclear medicine before surgery. Pa-
tients with Bethesda IV and V cytology were included and operative strategy and final histopathological 
results were analysed. Applying a radical concept, all patients underwent total thyroidectomy and initial 
(first step) unilateral central neck dissection.
Results: Within 5 years, FNA was performed in 307 patients before thyroid surgery for multinodular 
goitre. Sixty-two (22.9%) were classified Bethesda IV and 22 (7.1%) Bethesda V. The overall malignan-
cy in Bethesda IV and Bethesda V tumours was 20 (24.1%) of 83 Bethesda IV/V tumours. Definitive 
histology revealed cancer in 9 (14.5%) of 62 Bethesda IV and in 11 (52%) of 21 Bethesda V nodules.
Three (4.8%) of the tumours classified as Bethesda IV revealed as papillary thyroid cancer (PTC), four 
(6.4%) as minimally invasive follicular thyroid cancer and two (3.2%) as wide type follicular thyroid 
cancer (FTC). Eleven (52%) of the Bethesda V tumours were classified as PTC of which seven (58.3%) 
patients had lymph node metastases (pN1a and b).
Conclusion: Although 24.1% of the patients with indeterminate thyroid nodules have differentiated thy-
roid cancer, the minority of patients with Bethesda IV cytology seem to show lymph node metastasis. 
However, due to the high number of positive lymph nodes in patients classified as Bethesda V (33.3%), 
prophylactic central neck dissection (level VI) may be considered.

P 70
Modification of the surgical strategy for the dissection of the RLN using Continuous Intraoperative 
Nerve Monitoring
A. Marin, G. Peloni, B. Bedat, W. Karenovics, F. Triponez, S. M. Sadowski (Geneva)

Objective: The use of Intraoperative Neuromonitoring (IONM) has an impact on Recurrent Laryngeal 
Nerve Palsies (RLNP) in difficult neck surgeries. The aim of this study was to describe first experiences 
using Continuous IONM.
Methods: Retrospective analysis of all consecutive patients who underwent thyroid and parathyroid 
surgeries using C-IONM. The use of IONM is systematic in our center since 2008 and C-IONM was used 
in difficult cases since 2012. Surgical maneuvers were modified when adverse electrophysiologic find-
ings were noted. Patients with persistent loss of signal (LOS) underwent postoperative laryngoscopy.
Results: One hundred and one patients (of 1586 neck surgeries) were included, with 159 nerves at risk. 
Nineteen patients with 30 nerves at risk had LOS, which was temporary (resolved before end of sur-
gery) in 13 patients (12.9%) and persistent (no signal at the end of the procedure) in 6 patients (5.9%); 
these 6 patients had RLNP at post-operative day one. These 19 LOS led to a modification in surgical 
approach: in 6 patients, the traction on the thyroid was released, in 4 patients a superior approach to 
the RLN was used, in 2 an inferior approach and in 4 both approaches were used. In 3 of the 6 patients 
with persistent LOS, LOS occurred at electrode placement on the Vagus Nerve, leading to a change in 
procedure: in all 3, distal placement of the electrode was performed and ipsilateral dissection could be 
performed with C-IONM; in 2 patients, the intended bilateral surgery was stopped after the first side and 
they both had a complete recovery of RLN within 2 months, followed by surgery on the second side. 
The third patient had a complete recovery at 6 months. In the 3 other patients, LOS occurred on the RLN 
(one accidental section of anterior branch of a branched RLN, one probable thermal lesion and one 
over-traction). The RLNP recovered within 1 and 6 months in 2 patients, and in the third, RLNP persisted 
after 6 months (overall: 1/101=1%).
Conclusion: C-IONM provides real-time evaluation of the RLN function, allowing for adaptation of surgi-
cal maneuvers to prevent RLNP. In our opinion, it is particularly useful in difficult cases like redo neck 
surgeries, invasive thyroid cancer, intra-thoracic goiter and large or posterior goiters. Furthermore, care 
should be given at electrode placement on Vagus Nerve.

P 71
Internal hernia in third-trimester pregnancy after Roux-en-Y gastric bypass: A case report
F. Oehme, A. Kreklau, K. Ochs, A. Winkler, A. Günthert, S. Ristic, J. Metzger (Lucerne)

Objective: Bariatric surgery gained popularity during the last two decades. Especially young patients in 
childbearing age with obesity-related health problems are addressed with the bariatric procedures due 
to excellent reduction of co-morbid conditions. Subsequently, rising numbers of pregnant women with 

prior bariatric surgery may experience complications. Internal hernia has been described with variable 
incidence as high as 3-7%. Clinical evaluation is often inconclusive and complicated by pregnancy and 
delay in diagnosis may cause irreversible damage of the intestine and maternal long-term morbidity.
Methods: We present a case of a 31-year-old Gravida III, Para II who was referred to our department at 
32 4/7 weeks’ gestation with intermittent cramps and abdominal pain. Medical history revealed lapa-
roscopic insertion of a gastric band and a Roux-en-Y gastric bypass 10 years ago with an achieved 
weight loss of 40 kilogram. In clinical examination, signs of peritonitis and uterine contractions were 
missing. Fetal heart-rate pattern was reassuring and fetal biometry appropriate. Laboratory investiga-
tions in our clinic confirmed normal white and red blood cell count, platelets, lactate, C-reactive protein, 
liver and pancreatic enzymes. The intermittent and severe pain attacks did not respond to high dose 
analgesic treatment. Due to multi-disciplinary clinical assessment we decided to run a CT in suspicion 
of an internal hernia. Imaging showed free liquid around the liver and spleen. The small bowel was 
shifted to the left side of the abdomen and the mesenteric veins had been dilated to 1.5 cm, compatible 
with a congestive edema. A whirlpool sign was revealed. In consideration of the situation, those signs 
pointed to an internal hernia.
Results: Immediate laparotomy with distortion of the bowel was performed. Nearly 4/5 of the bowel 
were affected. During reposition a hemodynamically unstable episode without response to medical 
treatment occured. Therefore, a Cesarean Section was performed. A depressed neonate was born. In 
the meantime, small bowel showed signs of reperfusion and resection could be avoided.
Conclusion: With increasing numbers of bariatric surgery procedures being performed, it is necessary 
to be aware of unspecific symptoms in pregnant women with a history of RNYGB. Rapid intervention 
may be mandatory to avoid permanent damage to the intestines.

P 72
Abdominal venous thrombosis following emergency and elective splenectomy: A critical review of our 
standard aftercare protocol
A. Rühle, F. Oehme, L. Fourie, F. Beeres, A. Scheiwiller, J. Metzger (Lucerne)

Objective: Splenectomy is associated with an increased risk of venous thrombosis within the abdomi-
nal veins. Due to non-specific symptoms, abdominal venous thrombosis (aVT) with potentially lethal 
outcome are often overseen. Therefore prevention and timely detection are significant. At our hospital 
we follow a post-splenectomy protocol including temporary prophylactic use of low-molecular-weight 
heparin (LMWH) and a CT scan 4 weeks postoperatively.
Methods: We identified 101 patients who underwent splenectomy in our hospital during a 6-year pe-
riod. A retrospective analysis of basic patient data, the reason for splenectomy as well as the adher-
ence to our aftercare protocol was performed. Primary source of interest was the rate of aVT following 
splenectomy as well as the adherence to our protocol regarding the rate of postoperative LMWH treat-
ment and scheduled CT scans.
Results: 23 patients (23%) underwent emergency splenectomy due to traumatic or spontaneous 
splenic rupture whereas 78 patients (77%) received scheduled surgery. Median age was 64y (18–
86), the majority being female (52%). Regarding the protocol for prophylaxis with LMWH, we found 
that only 32 patients received LMWH for a median of four weeks postoperatively, 12 patients were 
orally anticoagulated. 71/101 patients (71%) had at least one CT scan at a median of one month (1 
- 42) postoperatively due to various medical indications. Only four (4%) scheduled CT scans were per-
formed in adherence to our protocol. aVT was diagnosed in six patients (6%) whereof two already had 
an aVT prior to splenectomy and four were newly diagnosed. 3/6 patients with aVT received LMWH. 
48 patients received a second CT scan at a median of 19 months (2 - 72) postoperatively, although 
only one indication was based on our protocol. 3/5 pre-existing aVT were still visible and no new aVT 
were found.
Conclusion: Our results show a low incidence of aVT, although the great variation (0.4% - 55%) re-
ported in literature must be taken into account. The adherence to our protocol is poor. There is currently 
no consensus for screening patients for aVT after splenectomy and considering our current results, 
the clinical relevance of such an aftercare protocol has to be reevaluated. Further studies concerning 
the frequency of aVT, the postoperative need for radiological reevaluation and LMWH treatment are 
needed.
  

P 73
A pararenal neurofibroma mimicking a carcinoma of the adrenal gland: A case report of a 43-year-old 
woman
L. Lisarelli, B. Lucchini, S. Baumann, W. Kolb (St. Gallen)

Objective: A neurofibroma is a benign tumour of neural origin. It can be solitary or may be associated 
with neurofibromatosis type-1. Visceral neurofibromas are extremely rare neoplasms with very low 
potential for malignant degeneration. Nevertheless, accurate diagnosis is important as they can cause 
significant morbidity in abdominal cavity.
Methods: This case report documents a rare case of a solitary pararenal neurofibroma mimicking a 
carcinoma of the adrenal gland in a 43-year-old woman with persistent pain of the right flank. Ultra-
sonography an MRI revealed a solid mass of the right adrenal gland with central necrosis, measuring 
12x10x12cm, without infiltration of the adjacent organs (liver, right kidney, vena cava inferior), but with 
a strong FDG-uptake in PET-CT. Despite the presence of B-symptomatology and palpitation, there was 
no hormone activity and no metastasis in PET-CT, signs we would have expected from a carcinoma of 
the adrenal gland of this size.
Results: Tumour was successfully removed through right lumbotomy and histopathological analysis 
of the surgical specimen revealed a neurofibroma. The patient could leave the hospital after 7 unevent-
ful days. After 6 months, the patient was in excellent shape, completely asymptomatic and without 
evidence of tumour recurrence.
Conclusion: Clinical, chemical and radiological data are very helpful preoperatively to plan the therapy 
but only histology confirms the final diagnosis. In our case a preoperative histological diagnosis was 
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not reasonable and it would not have changed our therapeutic strategy because of the patient’s symp-
toms. Laparoscopic adrenalectomy is considered as the primary treatment modality for many adrenal 
tumours, but we performed a primary open surgery with an oncological resection due to its unknown 
histological origin and its size.

P 74
Duplication of the common bile duct - a case report
A. Schulz1, F. Boxberger1, A. Heinle2, S. Schär2, C. von der Lippe1, F. Hetzer1 (1Uznach, 2St. Gallen)

Objective: Anatomical variants of the extrahepatic bile duct system occur in approximately 42% of the 
population. On the other hand, duplication of the common bile duct is a very rare congenital abnor-
mality, which is often associated with recurrent cholangitis or pancreatitis, as well as an increased 
risk of malignant degeneration. Therefore diagnostics using MRI and ERCP as well as the therapeutic 
strategy are a challenge. Classification and division according to Choi et al. describe 5 different types 
of anatomical variants of the common bile duct. Our case presents a patient with a duplication of the 
DHC type Vb.
Methods: We have treated a 50-year-old woman, who presented herself with severe coliform epigastric 
pain and febrile temperature. The gall bladder has been removed several years ago due to severe chol-
ecystitis with cholecystolithiasis. A cholestatic hepatopathy was found as well. However the duplica-
tion of the common bile duct was not detected. At present the patient showed increasing inflammation 
values under antibiotic therapy and the suspicion of cholangitis.
Results: The performed MRCP showed a duplication anomaly and a choledocholithiases of the com-
mon bile duct. The following ERCP procedure for stone removing was only partially successful. After 
recurring of inflammatory and cholestasis parameters, the choledochus duplicate was resected by 
means of biliodigestive anastomosis. There was an uncomplicated postoperative course with an an-
tibiotic therapy administered over 10 days, because of the existing cholangitis. Histology showed no 
signs of malignancy.
Conclusion: In patients with recurrent cholangitis an anatomical variant must be considered, espe-
cially after removing the gall bladder and the lack of complete recovery. According to recommended 
literature in the rare cases of types Va (5) and Vb (1), with a risk of malignancy up to 25%, as well as 
frequently occurring complicated choledocholithiasis, the preoperative diagnosis is essential for the 
planning of the therapeutic strategy by means of biliodigestive anastomosis.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P 75
Intraoperative patterns of gastric microperfusion during laparoscopic sleeve gastrectomy
M. Kraljevic1,2, T. Delko2, H. Hoffmann2, R.-A. Droeser2, L. Rothwell3, D. Oertli2, U. Zingg1 (1Schlieren,  
2Basel, 3Ipswich/UK)

Objective: Laparoscopic sleeve gastrectomy (LSG) has be- come a very popular surgical treatment 
for the treatment of morbidly obese patients. Staple line leaks are the major cause of severe morbidity. 
Reasons for leaks might be hyperpressure (mechanical theory) or hypoperfusion (vascular theory) of 
the narrow gastric tube. This study assessed microperfusion pat- terns of the stomach during LSG us-
ing visible light spectros- copy (VLS), a method to measure tissue oxygenation (saturat- ed O2 (StO2)).
Methods: The study population comprised 20 patients under- going LSG. Real-time intraoperative mi-
croperfusion measure- ments were performed at nine different ventral stomach local- izations in the 
antrum, body, and fundus at the beginning of the operation, after mobilization of the greater curve and 
after sleeve resection.
Results: There were 17 women and 3 men, mean age 42.9 years, mean BMI 45.6 kg/m2. There were 
no staple line leaks. StO2% values dropped substantially in the most ceph- alad area of measurement 
at the greater curve after mobiliza- tion (56 versus 49%) and after resection (60 versus 49.5%). The 
reduction in StO2 in the most cephalad area from before mobilization of the stomach to resection was 
9.5% (p < 0.01).
Conclusion: Assessment of microperfusion patterns of the stomach during LSG using VLS is safe and 
efficacious to use allowing an accurate measurement of StO2%. The upper third of the stomach is the 
zone of reduced microperfusion with a significant drop of tissue oxygenation after sleeve re- section 
of the stomach.

P 76
Biliary hamartomas (von Meyenburg complexes): Case report and review of the literature
B. Geng, F. Barros, M. Menth, B. Egger (Fribourg)

Objective: Biliary hamartomas (von Meyenburg complexes) of the liver are benign lesions. They were 
first reported by Moschowitz in 1906, but it was Von Meyenburg who defined them as hamartomatous 
lesions of bile ducts in 1918. They are rare with a prevalence estimated to be 0.7%. Generally, biliary 
hamartomas are not causing symptoms and are discovered fortuitously during the realization of imag-
ing evaluations for other pathologies or during abdominal surgery. However, these lesions may mimic 
metastatic hepatic disease. MRI may help to differentiate them from metastasis, however, correct diag-
nosis is only based on biopsies and histopathological analysis.
Methods: We report the case of a 73-year-old patient with cardiopathy, hypertension, diabetes and 
polyvascular involvement, who was hospitalized at our department for the management of an oblit-
erating arteriopathy of the lower limbs stage IV. He was planned to undergo aorto-bi-femoral bypass 
surgery by laparotomy. During the preoperative assessment, CT-Angio-scan reveals multiple micro-
nodular millimetric calcifications of the liver without any dilations of the intra- and extrahepatic bile 
ducts. Laboratory test showed slight and unspecific elevation of CEA and CA 19.9 and a normal alpha-
fetoprotein. During surgery, the liver presented a myriad of yellowish nodules, some of them calcified, 
giving a very heterogeneous and infiltrated aspect of the liver. Biopsies of these lesions were taken and 
fast intraoperative histopathological analysis did not reveal any malignancy.
Results: Definitive histological analysis of liver biopsies confrimed the presence of benign “Von Meyen-
burg complexes” and therefore the diagnosis of biliary hamartomas was made. Postoperative evolu-
tion was completely uneventful and the patient discharged home at post-operative day 11.
Conclusion: Biliary hamartomas are a rare pathology, normally discovered accidentally. Its presence 
requires the realization of liver biopsies in order to confirm the diagnosis, but especially in order to 
exclude the presence of multiple liver metastasis. Despite its benign character, the malign transforma-
tion of biliary hamartomas to cholangiocarcinoma has been suggested. However, at present there is 
not enough evidence in the literature which would justify a regular follow-up of biliary hamartomas.

P 77
Life-threatening bleeding into a giant pancreatic pseudocyst – a case report
J.-L. Gassend1, U. Kessler1, E. Monnard1, C. Jost2, B. Egger1 (1Fribourg, 2Bern)

Objective: Pseudocysts may appear in approximately 15% of all patients suffering from acute pan-
creatitis, and in up to 41% of patients after acute on chronic pancreatitis. In most cases, pancreatic 
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pseudocysts spontaneously decrease in size and require no active treatment. In some cases, however, 
drainage is necessary due to the mass effect. In case of erosion of adjacent structures life- threatening 
situations may appear and its treatment is less standardized. The aim of this report is to highlight the 
management of a patient with an active bleeding into a giant pancreatic pseudocyst.
Methods: 36 years old male patient presented at our emergency department with increasing upper 
abdominal pain and weakness. Past history revealed chronic alcohol abuse (stopped 6 months ago) 
with several consecutives episodes of acute pancreatitis.
Results: Physical examination showed a pre-shocked patient with a diffuse tender upper abdomen and 
a palpable mass. Laboratory demonstrated slightly elevated amylase and lipase serum levels and a 
hemoglobin of 74 g/L. Emergency CT scan showed the presence of a giant pancreatic pseudocyst with 
a diameter of 25cm exerting a significant mass effect on the pancreas, liver and spleen. Furthermore, 
a hematoma was present in the lower portion of the cyst. Due to the close contact with the splenic 
artery, together with a lowered hemoglobin an erosion and arterial bleeding from this artery into the 
cyst was suspected. Immediate embolization of the splenic artery was performed in order to stop or 
prevent further bleeding. Afterwards the patient was stable and in a second intervention he underwent 
endoscopic cystogastrostomy and drainage of the pseudocyst into the stomach. Following that, the 
patient’s evolution was completely uneventful and he was discharged home 9 days later. Follow-up 
controls demonstrated a nearly complete disappearance of the pseudocyst and no signs of acute 
pancreatitis.
Conclusion: Pancreatic pseudocysts due to pancreatitis may not only compress neighboring struc-
tures, but also lead to a life-threatening bleeding by erosion of arterial vessels. In such situations, emer-
gency vascular control by surgical or endovascular intervention is mandatory followed secondarily by 
drainage of the cyst.

P 78
Post-operative peristomal morbidity: A detailed analysis
B. Barbera Carbonell, G. Staccini, C. Treter, R. Rosso, D. Christoforidis (Lugano)

Objective: Stoma creation is associated with significant psychologic distress for the patient. Peristomal 
morbidity is frequent, further increases patients’ distress but is little known to surgeons. The aim of 
this study was to analyze the incidence and type of 30-day post-operative peristomal morbidity, and 
identify predictive risk factors.
Methods: All patients who underwent stoma creation from January 2014 to June 2016 in our institu-
tion were retrospectively assessed. Patients who died, had their stoma reversed or were lost to follow-
up within 30 post-operative days were excluded. Peristomal morbidity was analysed using a specific 
photography database produced by an enterostomal therapist. The validated scale for peristomal skin 
lesions (SACS), clinical findings, and the Dindo-Clavien scale were used to classify morbidity. For risk 
factor analysis, morbidity was categorized as “negligible” (including superficial skin erosion SACS L1-2 
and suture fissures), or “relevant” (any other morbidity). 
Results: 111 consecutive patients met the inclusion criteria. Peristomal morbidity (any kind) occurred in 
81 (73%) patients. The most common events were muco-cutaneous separation in 57 (51%) patients 
and peristomal superficial skin erosion in 25 (23%) patients. All complications were Dindo-Clavien 
grade I except in 2 patients where surgical intervention was necessary (Dindo-Clavien III). Double-
barrel stomas compared to end stomas were more often associated with “relevant” morbidity (66% 
vs. 45%, p=0.044).
Conclusion: Peristomal post-operative morbidity is common but mild and usually due to muco-cutane-
ous separation. It is more frequent with double-barrel stomas.
  

P 79
Emergency treatment of a large rectum perforation due to a neuroendocrine tumour
T. Schiegg, B. Galliker, A. Oesch, C. T. Viehl (Biel)

Objective: Atraumatic rectum perforation is a very rare condition and there is no evidence of the best 
way to treat this. Most of these cases occur due to cancer or faecal impaction. We report a case of a 
rectum perforation secondary to a neuroendocrine tumour. In this case an emergency rectum amputa-
tion had to be performed.
Methods: A 61 year old female patient presented herself with sepsis, pain in the lower abdomen and 
haematochezia. A CT scan revealed a large perforation of the distal rectum with extraluminal faeces 
and free air retroperitoneal, intraperitoneal and mediastinal. Emergency surgery was performed. In 
the proctoscopy we saw a tumour of the rectum with a malignant aspect and a perforation at the 
oral border of the tumour. No metatases were found during the laparotomy. An abdomino-perineal 
rectum resection was performed. The histopathology of the surgical specimen showed it to be a locally 
advanced neuroendocrine tumour of the distal rectum pT4a pN2b (17/25) L1 V1 Pn1 R1 G3. The 
patient recovered well from surgery and was discharged after 19 days. Six months later the patient 
died because of recurrence of the tumour.
Results: Abdomino-perineal rectum amputation is rarely performed as an emergency surgery. In this 
case though, it appeared as the only solution and the solution with the biggest benefit for the patient. 
The perforation was too big to perform a primary suture. A loop colostomy without surgical treatment 
of the perforation was no solution either, as the perforation was too big to be left open. A classical rec-
tum resection was not possible, because any anastomosis or rectal stump closure would have been 
within the tumoral mass and would most probably lead to insufficient healing and not treat the tumour. 
A review of the literature revealed that atraumatic perforation of the rectum is a very rare condition. One 
review analysed case reports of rectal cancer induced Fournier gangrene. In this review they showed, 
that the survival of patients who had a rectal cancer resection was considerably higher than patients 
who simply had a colostomy. In our patient we had no evidence of a Fournier gangrene but she had a 
severe retro- and intraperitoneal infection because of the perforation.
Conclusion: This case shows that there are very rare indications for an emergency abdomino-perineal 
rectum amputation.

P 80
A rare case of Metachronous Early Gastric Cancer after a Gastric MALT Lymphoma
R. M. Campaner, A. J. Ferrario di Tor Vajana, R. Rosso (Lugano)

Objective: In the last two decades, several studies have demonstrated the association of gastric ad-
enocarcinoma and MALT (Mucosa-Associated Lymphoid Tissue) lymphoma. Synchronous develop-
ment of these two neoplasms has already been well reported, whereas metachronous development of 
Early Gastric Cancer (EGC) after a gastric lymphoma with complete remission is very rare. We report 
the case of a metachronous EGC occurring in a patient previously treated for a MALT lymphoma.
Methods: We present a 59 years old man with a history of non-Hodgkin lymphoma MALT type of the 
duodenum, ileum and colon, treated with chemotherapy nine years before. Four years before a relapse 
of the stomach and colon occurred and it was again successfully treated with chemotherapy. During a 
gastroscopy, a pseudopolipoid 2,5 cm lesion of the posterior gastric corps was detected. The histology 
showed a residual lymphatic infiltrate and epithelial cells with high grade displasia. A PET-CT showed 
no metabolically active lesions. Initially an endoscopic mucosectomy was attempted but the lesion 
could not be removed. It was made just a biopsy. The sample’s PCR revealed a monoclonal pattern. 
Due to the presence of high grade displasia, it was decided for a laparoscopic gastric wedge resection 
with removal of a portion of the stomach of 6,5x2,5x2cm. The definitive pathology reported a MALT 
lymphoma adjacent to a well differentiated adenocarcinoma pT1b with free resection margins. The 
postoperative course was uneventful.
Results: Metachronous development of EGC following MALT lymphoma is an exceptional finding. 
H.Pilory (HP) is the common factor that can cause both gastric MALT lymphoma and gastric carci-
noma. Sometimes, despite the eradication of HP and chemotherapy to treat the lymphoma, residual 
MALT lymphoma persists for several years in the deep part of the mucosa and favours the occurrence 
of gastric carcinoma. In fact EGC often develops in the same location. In these patients, it is very im-
portant to diagnose a possible gastric carcinoma in the early states, in order to treat it immediately. 
Conclusion: Even after treatment, primary gastric MALT lymphoma may persist at the site of origin for 
a prolonged period of time. Residual disease should be considered in order to prevent cancer develop-
ment. Long-term endoscopic follow-up with multiple gastric biopsies is mandatory.

P 81
The 8th edition of the AJCC/UICC TNM staging system showes slightly improved, but still not perfect 
prognostication for esophageal carcinomas treated by neoadjuvant therapy followed by surgery
L. Noser, D. Kröll, S. Erdem, F. Storni, D. Arnold, B. Dislich, I. Zlobec, C. A. Seiler, R. Langer (Bern)

Objective: The 8th edition of the UICC/AJCC TNM staging system (TNM8) provides slight, but simplify-
ing changes compared to the preceding 7th edition (TNM7) staging. In addition, the AJCC presents for 
the first time a specific staging system for esophageal carcinomas treated with neoadjuvant therapy 
followed by surgery. We compared the prognostic value of this novel staging system of AJCC TNM8 
with the preceding TNM7.
Methods: Out of 272 subsequent esophageal carcinoma cases that had undergone surgery during a 
period of 15 years between 2001 and 2016, all 198 cases (144 adenocarcinomas and 54 squamous 
cell carcinomas) that had been treated with neoadjuvant therapy before surgery were selected. The 
tumors had been treated by neoadjuvant radiochemotherapy (n=150) or chemotherapy (n=48). The 
cases were reviewed and classified according to the 8-tiered TNM7, that was expanded by an addi-
tional „stage 0“ for ypT0N0M0 cases, and the 6-tiered TNM8.
Results: For 50 ypT0 cases, no specific staging was provided in TNM7. These cases were included into 
stage I (ypT0N0M0; n=42), stage IIIA (ypT0N1M0; n=6) stage IVA (ypT0N3M0; n=1) and stage IVB 
(ypT0N0M1; n=1) in TNM8. Both systems showed significant prognostic impact (p<0.0001 each). 
TNM8 was slightly superior regarding prognostication (TNM7 AIC=1360.99; SBC=1385.94; TNM8 
AIC=1356.17; SBC=1371.76). Similar results were seen for adenocarcinomas and squamous cell car-
cinomas separately. However, in TNM7, stage IIB tumors had better prognosis compared to stage IIA 
tumors, and likewise, stage IIIA/B tumors compared to stage II in TNM8.
Conclusion: The 8th edition of the AJCC TNM classification allows for the first time accurate staging es-
ophageal carcinomas treated by neoadjuvant therapy. Prognostication has slightly improved as com-
pared to the preceding TNM7, but still appears not perfect. Additional data acquisition will be necessary 
for further improvement of TNM staging for esophageal carcinomas after neoadjuvant treatment

P 82
The gastrostomy catheter as the key for a successful management of the biliary limb complications 
in patients with a gastric bypass
J. Celeiro, M. Fiala, F. Hauswirth, T. Gürtler, M. Weber (Zurich)

Objective: The laparoscopic gastric bypass is the most commonly performed type of surgery for 
morbid obesity. Frequent late complications after a gastric bypass are ulcers, internal hernias and 
stenoses. A small bowel obstruction at the jejunojejunal anastomosis is a rare complication, usually 
caused by an abnormal kinking of the anastomosis or a narrowing of the anastomosis at the site of the 
enterotomy closure. Since the distal anastomosis includes both the alimentary and the biliopancreatic 
limb of the bypass, an obstruction at this location may occur with different symptoms. An obstruction 
of the alimentary limb results in nausea and vomiting, whereas an obstruction of the biliopancreatic 
limb in a gastric remnant dilatation or even a gastric blow-out. Hereafter, two cases of obstructions and 
complications of the biliary limb shall be presented.
Methods: The first case concernes a 69-year-old female patient suffering from a mechanical obstruc-
tion due to a small bowel obstruction at the jejunojejunal anastomosis and with a subsequent gastric 
remnant dilatation. In the second case, a 39-year old female patient is affected by a gastric blow-out, 
also induced by a stenosis of the jejunojejunal anastomosis. Both diagnoses were pitpointed with CT 
imagings. Based on these two cases, we will discuss the different treatment options.
Results: In the first presented case, we performed a desintegration of the stenotic site in the biliary limb 
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and the restoration of a new jejunojejunal anastomosis. In the second case, a partial gastrectomy was 
carried out. Additionally, in both cases a decompression of the dilated gastric remnant was performed 
through a gastrostomy catheter. Postoperatively, the symptoms resolved without any further complica-
tions.
Conclusion: Generally, the ideal treatment of an obstruction in the biliary limb consists in its removal. 
Because of the anatomical impossibility of a decompression of an obstructed biliary limb through vom-
iting in patients with a gastric bypass, the treatment of obstruction at the jejunojejunostomy via decom-
pression of the excluded stomach is strongly recommended; either percutaneously or over a surgical 
intervention by means of a gastrostomy catheter. Underestimations of the mechanical obstacles can 
inevitably lead to gastric necrosis or blow-out, biliary stasis, anastomotic disruption, pancreatitis, sep-
sis and even multiorgan dysfunction.

P 83
Conversion of laparoscopic sleeve gastrectomy into laparoscopic Roux-en-Y gastric bypass and mini 
gastric bypass: Retrospective analysis of 23 cases
M. Kraljevic1,2, T. Delko2, T. Köstler1, D. Oertli2, U. Zingg1 (1Schlieren, 2Basel)

Objective: Laparoscopic Sleeve Gastrectomy (LSG) has been increasingly used as a primary bariatric 
procedure over the last decade. However, weight loss failure occurs in a significant number of patients. 
One option in order to achieve additional weight loss is conversion to laparoscopic Roux-en-Y gastric 
bypass (LRYGB) or laparoscopic mini gastric bypass (LMGB).
Methods: Retrospective analysis of prospectively collected data was performed on patients undergo-
ing conversion from LSG to LMGB or LRYGB for weight loss failure between 2012 and 2015 at the 
Limmattal Hospital in Zürich-Schlieren. Patients were reassessed for weight loss and complications at 
12 months postoperatively.
Results: Twenty-three patients, 16 women and 7 men with a mean age of 45.4 years (range 25 to 70 
years). The mean preoperative body mass index was 42.5 kg/m² (SD ± 7.8 kg/m²). All conversions 
were performed laparoscopically. The mean additional excess weight loss at 12 months was 22.0% 
(SD ±17.5%) for the LMGB and 21.8% (SD ±13.1%) for the LRYGB respectively. There was 1 major 
complication with an overall morbidity rate of 13%. There was no mortality.
Conclusion: Conversion of LSG into LMGB and LRYGB is feasible and safe. Both procedures are effec-
tive in the short term with a mean additional EWL of 21.9% at 12 months. Long-term results of LMGB 
and LRYGB as revisional procedures are awaited to establish its efficacy in the long-term.

P 84
Traumatic Chlamydia proctitis and life-threatening sepsis in a 39-year old male
F. Heid1, P. Bindschädler1, M. Adamina1, S. Breitenstein1, C. Gingert1,2 (1Winterthur, 2Witten/DE)

Objective: 37-years old healthy male, MSM, presenting with pain in lower abdomen and rectal area 
with fever. Medical history offers also recurrent anal intercourse and self-induced enemas with coffee 
powder and water.
Methods: Clinical examination, blood draw and microbiological tests (including HIV-, Lues- and Chla-
mydia serology, stool bacteriology) as well as CT scan and MRI of the pelvis were induced. Antibiotic 
and surgical therapy followed. Tissue biopsies from rectum, fascia of the iliopsoas muscle and different 
subcutaneous tissue were examined histologically and in part microbiologically. Antibiotic treatment 
started with Carbapenems and was continued with Amoxicillin/Clavulanic Acid combined with Doxy-
cycline.
Results: Patient was in poor condition with fever and rectal pain on palpation. There were leucocytosis 
of 11.21 x 10ˆ9/L and increased CRP of ~ 500 mg/L. The CT scan showed a proctitis with soft tissue 
infection from pararectal to gluteal on the left side. After beginning of antibiotic treatment patient condi-
tion worsened with raising CRP of 614 mg/L and stable leucocytes within 24 h (table 1). The following 
MRI (figure 1 and 2) of the pelvis implied an early stage Fournier gangrene with fluid collections in the 
left retrocolic space, extended from gluteal region to the spermatic duct. Therefore, surgical treatment 
was performed with proctoscopy, abscess incision, drainage and diagnostic laparoscopy (figure 3). 
Furthermore, a protective ileostomy was applied to ensure the healing of the inflamed rectum (figure 
4). Afterwards, patient recovered from sepsis, but developed severe intestinal bleeding due to rectal 
ulcers (figure 5, 6,7) after self-induced enemas. No blood preservation was needed. Microbiological 
samplings were positive for Chlamydia trachomatis and Group A Beta-Haemolytic Streptococcus 
(GABHS). Lues and HIV serology were negative. All histological results showed acute inflamed tissue.
Conclusion: Chlamydia trachomatis-associated proctitis can lead to life-threatening fulminant sepsis. 
Assumedly, infection with GABHS is responsible for extended soft tissue inflammation. Cases of com-
plicated proctitis in MSM are described in literature but usually coincidenced with HIV. A remaining 
question is the influence of enemas with coffee powder as promoting factor for bowel infection. With re-
gard to the complicated infection and its course the resolutely surgical approach was well considered.
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P 85
The management of intra- and extra-abdominal desmoid tumors: A single institution, retrospective 
case series
K. Vakalopoulos, C. Wassmer, G. Simone, P. Morel, F. Ris (Geneva)

Objective: Desmoid tumors are locally invasive soft tissue tumors, mainly found in the abdominal wall, 
trunk and intra-abdominally on the mesentery. These tumors make up 0.3% of all soft tissue tumors, 
and are associated with aggressive recurrence patterns after surgery. Little is known on the etiology 
and risk factors of desmoid tumors and limited evidence exists on their optimal management.
Methods: We performed a retrospective review on 52 patients from our institution diagnosed with 
extra-or intra-abdominal desmoid tumors. We examined clinical and histopathological presentation 
patterns, and analysed possible risk factors associated with recurrence.
Conclusion: This study provides an in-depth set of guidelines to aid surgeons in deciding on the optimal 
approach to the management of desmoid tumors.

P 86
Agressive therapy in recurrent para-rectal abscesses and fistulation: A case report
F. Oehme, A. Rühle, F. Beeres, A. Bruhin, H. Fischer, J. Metzger (Lucerne)

Objective: The prevalence of perianal abscesses and fistulas is common in young adults. A sufficient 
and agressive therapy-regime is necessary in order to achieve a fast return to daily work and life. The 
aim of this case report is to present a agressive therapy regime in a patient with recurrent para-rectal 
abscess with multiple fistula.
Methods: We present a case of a 43 year old, male patient with a third episode of a para-rectal ab-
scess. The patient presented with fever, diarrhea and perineal pain. The medical history revealed two 
earlier episode of a para-rectal abscess treated twice with an antibiotic regime 11 and 6 weeks ago. 
Initial investigations yielded an increased C-reactive protein (CRP) of 28 mg/l, a leukocytosis of 13.5 
Giga/l and a positive blood test for clostridium difficile. Rectal examination and an endo-sonography 
revealed an abscess sized 7.5 x 6 cm from the left to the right rectal wall with multiple fistulas. An 
additional CT scan confirmed the above and showed an additional fistula originating from the rectum 
and rima ani. 
Results: Antibiotic therapy was started with quinolones and metronidazole. Given the recurrent ab-
scess and the persistence of a complex fistula with purulent secretion a loop sigmoid-stoma was es-
tablished and the para-rectal abscess was drained. An endoanal sponge with continuously suction 
of 75 mmHg was inserted into the drained abscess cavity. After 5 days a significant shrinking of the 
cavity (5 x 2.5 cm) was seen. Eleven days after admission there was a further reduction of the cavity 
(4 x 2 cm) after which the patient could be discharged without an Sponge. Clinical examination and 
endosonography after 6 weeks showed no complications in terms of a recurrent abscess. A provoca-
tion test using patient feces in a suspension filling the aboral part of the loop stoma 13 weeks after the 
creation of the loop, showed no signs of recurrent abscess or fistula. Therefore the patient is scheduled 
to undergo closure of the sigmoidostomy in the near future.

Conclusion: This case shows that in recurrent para-rectal abscesses with complex fistula an aggres-
sive therapy with a temporary interruption of the intestinal continuity is of additional value to the drain-
age of the abscess. Managing the drained abscess cavity with an Endoanal-sponge leads to a fast 
shrinkage of the abscess cavity and a good clinical outcome.

P 87
Jejunal mucinous cystadenoma in ectopic pancreatic tissue: A first description
A. Litchinko1, P. Rosskopfova1, S. Andrejevic Blant2, O. Martinet1 (1Montreux, 2Epalinges)

Objective: Ectopic pancreatic tissue is a rare, mainly incidental finding with a prevalence of 0.25% in 
the general population (1). When symptomatic, it may cause bleeding, ileus or unspecific abdominal 
pain. Ectopic pancreatic tissue is often located in the stomach (25-60%) but also in the jejunum (16%) 
(2) and rarely in spleen. The occurence of mucinous cystadenoma in ectopic pancreatic tissue is even 
rarer and has not been described in the literature.
Results: We report the case of an 87-year-old woman admitted for acute abdominal pain and fecal 
vomiting for four days due to intestinal obstruction. Her medical history revealed early stage breast 
tumor operated in 2000, idiopathic pulmonary fibrosis with partial lobectomy in 2004 and hysterec-
tomy in 2001. Clinical examination of the abdomen showed signs compatible with bowel obstruction. 
The diagnosis of small bowel ileus was confirmed on abdominal CT-scan. The treatment was at first 
conservative with nasogastric tube and administration of Gastrografine® without any improvement. An 
extensive adhesiolysis was performed through midline laparotomy. A 2.5 cm in diameter, soft nodule 
was identified on the wall of the proximal jejunum. The nodule was stapler removed without narrowing 
the jejunal lumen. The postoperative course was uneventfull. The histopathologic examination showed 
exocrine and endocrine ectopic pancreatic tissue and a small mucinous cystic adenoma gastric type.
Conclusion: This is to our knowledge, the first description of a mucinous cystic adenoma in ectopic 
pancreatic tissue.
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P 88
Gastric GIST superinfected by actinomycosis: Case report and review of the literature review
C. Wassmer, S. Mönig, M. Jung (Geneva)

Objective: Both gastro-intestinal stromal tumors (GIST) and intra-abdominal actinomycosis are un-
common pathologies that can present with nonspecific signs and symptoms such as weight loss, 
abdominal pain, and/or subocclusion. Both diseases can be insiduous and evolve over a long period. 
They also share clinical and radiological features with other solid tumors such as adenocarcinoma. 
Personal medical history, including family and travel history, risk factors (tobacco use and alcohol 
consumption), age, and past surgical interventions, can be helpful in the diagnosis. For example, we 
know that intra-abdominal actinomycosis can develop when the mucosal wall is broken such as in 
cases of perforated appendicitis, diverticulitis, surgical interventions of the GI tract, and/or endoscopic 
procedures. Because diffential diagnosis between these two pathologies is difficult, and aspects of 
treatment such as followup are very different, histological identification is crucial before any treatment 
can be initiated.
Methods: A 56-year old male presented with acute abdominal pain. He also complained of weight 
loss and asthenia. Clinical evaluation was nonspecific. Laboratory parameters showed only a mild 
elevation in C-reactive protein, and tumour markers were in the normal range. A computed tomography 
(CT) scan showed a paragastric mass without secondary lesions. Gastroscopy was performed and a 
necrotic cavity communicating with the stomach was observed. No biopsies were performed because 
of the necrosis, but the cytology came back postive for actinomycosis. Penicillin was administered ac-
cording to the standard treatment of actinomycosis. Two weeks later no improvement was observed. 
Therefore, a new gastroscopy with biopsies was performed, which came back positive for gastric GIST. 
A total gastrectomy was performed.
Results: A 12x8.5x8cm cystic mass was found, and microscopic and immunohistochemical investiga-
tions came back positive for a gastric-GIST with signs of malignat potential.
Conclusion: In a case such as this one, the diagnosis was uncertain prior to receiving the histological 
results because of nonspecific findings. The first set of results indicated an actinomycosis infection. 
Due to the large lesion, a simple course of antibiotics would not have been enough. Before performing 
surgical resection, neoplasia had to be excluded because the choice of surgical approach and the 
extension of resection are different for different types of lesions. When confronting an unusual intrab-
dominal mass, early diagnosis with histological identification is essential in order to avoid incomplete 
or unnecessary aggressive treatment. Radiologic/endoscopic or surgical biopsies are usually neces-
sary because different approaches and treatments will be used in cases of infection versus neoplastic 
lesions. 
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Case report: Gastric splenosis mimicking a gastrointestinal stromal tumor
C. Förster, S. Geuss, M. Engelmann, J. Metzger (Lucerne)

Objective: Nodules of ectopic splenic tissues can be found anywhere in the abdominal cavity. While 
accessory spleens are of congenital origin, splenosis is due to autotransplantation of splenic tissue 
following traumatic rupture of the spleen. Both forms are of medical interest primarily due to interpreta-
tion difficulties in diagnostic imaging. There exist few case reports on splenosis mimicking abdominal 
neoplasia.
Methods: Clinical case report.
Results: 35 years after splenectomy due to traumatic splenic rupture a 66-year-old woman was re-
ferred for investigating heartburn symptoms. Esophagogastroduodenoscopy and endoscopic ultra-
sonography revealed a mass in the gastric wall confirmed by computerized tomography. For suspect-
ed gastrointestinal stromal tumor the patient underwent surgical excision. In situ the diagnosed mass 
resembled splenosis confirmed by histological examination.
Conclusion: Splenosis is one differential diagnosis of asymptomatic intraabdominal masses inciden-
tally detected after splenic rupture. Within this context further investigations including fine needle as-
piration and/or radionuclide imaging should be considered in order to avoid unnecessary surgery.

P 90
Trapped: Noodle bezoar as cause for bowel obstruction after Roux-en-Y Gastric Bypass
E. M. Moser Schaub, G. Morawietz, Y. Borbély (Bern)

Objective: Bariatric surgery is the only sustainable method to address morbid obesity and its comor-
bidities. Roux-en-Y gastric bypass (RYGB) is one of the most commonly performed procedures; it leads 
to distinctive changes of anatomy, food ingestion and bowel motility. Small bowel obstruction (SBO) is 
one of the long-term complications; a frequent reason for SBO is internal herniation at the mesenteric 
spaces, while bezoars and intussusception are rare.
Methods: Seven months after laparoscopic proximal RYGB with concomitant cholecystectomy and 
closure of mesenteric defects, a 49-year-old woman presented with increasing abdominal pain, nau-
sea and vomitus. Her past medical history consisted of open appendectomy and cesarean section. 
Physical examination revealed rebound tenderness in the right lower abdomen; blood samples were 
unremarkable. An abdominal computed tomography showed SBO with a transition point at the termi-
nal ileum and distension of the gastric remnant.
Results: At laparoscopy, to rule out internal herniation, we found closed mesenterial defects. However, 
running through the whole small bowel, we palpated a 10 cm long resistance 130cm oral to the il-
eocolic junction. An enterotomy through a small laparotomy was performed and a bundle of clotted 
Chinese noodles (Fig 1) evacuated. The patient returned home after an uneventful recovery. 
Conclusion: SBO are a known long-term complication of RYGB. Whilst internal hernias account for 
the vast majority of SBO, food bezoars are rather rare. Poor mastication, passage of large-diameter 
and high-fiber content food particles, as well as a history of gastrointestinal surgery – probably due to 
altered motility - are predisposing factors for SBO.
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P 91
A rare case of small bowel obstruction: Case report of a retroureteral hernia following ureterocysto-
neostomy
A. Rühle, F. Oehme, E. Memeti, F. Beeres, J. Metzger (Lucerne)

Objective: Internal hernia are rare but may cause small bowel obstruction. Symptoms such as abdomi-
nal pain are not present in all patients. Severe complications like necrosis of smalls bowels, may lead 
to lethal sepsis. Ureteral cancer is seldom, in case of a distal tumor a resection of the distal ureter is 
possible. In those cases, a reimplantation of the ureter into the bladder is necessary. We present the 
case of a retroureteral herniation of small bowels following resection of the distal ureter and uretero-
cystoneostomie.
Methods: A 84 year old female gave the story of acute abdominal pain with radiation to the back. She 
suffered from nausea and vomiting. She had opened her bowels 2 days ago. In former times, she 
underwent a laparoscopic cholecystektomy and an resection of the ureter due to low grade urothelial 
carcinoma. Clinical examination revealed a distended abdomen with tenderness on palpation and 
release in the lower left abdomen. Blood results were unremarkable. Ultrasound showed a dilated left 
renal pelvis. CT scan showed small bowel obstruction in the lower left abdomen with compression of 
the distal ureter and signs of a ruptured fornix of the left kidney.
Results: Due to obstruction of the left upper urinary system a nephrostomy was performed and the 
patient underwent a diagnostic laparoscopy. Intraoperative findings showed a necrosis of the small 
bowels and therefore we converted to laparotomy. We found a conglomerate of necrotic small bowels 
fixated around the distal left ureter after herniation through a retroureteral hernia gap presumably origi-
nating from an earlier ureterocystoneostomie. We had to resect 85 cm of small bowels and performed 
a primary anastomosis in a side-to-side fashion. The hernia gap and the mesenteric gap were closed. 
Postoperatively no complications occured. The nephrostomy could be removed since no signs of ob-
struction persisted postoperatively.
Conclusion: We present a rare case of internal hernia. Internal hernia occur rarely and patients may 
present with unspecific symptoms. Radiological imaging and often diagnostic surgery (laparoscopy) 
is mandatory for exclusion of an internal hernia. Medical practitioners must be aware of the important 
differential diagnosis of an internal hernia as a cause for small bowel obstruction and nonspecific 
abdominal pain.

P 92
Giant seroma after laparoscopic transabdominal preperitoneal (TAPP) femoral hernia repair
A. Farruggia, A. J. Ferrario di Tor Vajana, K. Galetti, R. Rosso, D. Christoforidis (Lugano)

Objective: Seroma formation is common after mesh repair of incisional hernias. It is rare after endo-
scopic repair of inguino-femoral hernia and normally self-limited.
Methods: We report a case of a giant seroma after TAPP repair of a femoral hernia that required surgi-
cal treatment.
Results: A 75 year-old woman, with a BMI of 18.4 Kg/m2 underwent transabdominal preperitoneal 

(TAPP) repair of a left femoral hernia, few months after a Lichtenstein repair for a direct left inguinal 
hernia. Two weeks later, the patient developed bothersome swelling in the left iliac fossa. Abdominal 
ultrasound showed a deep inguinal 12x8cm fluid collection. A few days later, abdominal CT showed a 
16x9cm fluid collection and separation of the mesh from the abdominal wall. A trial of percutaneous 
drainage was followed by early recurrence. Follow-up of the paucisymptomatic patient over the next 4 
weeks with serial ultrasound scans showed a small increase in size of the seroma and further detach-
ment of the mesh from the abdominal wall. For this reason exploratory laparoscopy was performed 
with fenestration of the pre-peritoneal seroma into the peritoneal cavity and re-fixation of the partially 
detached mesh to the abdominal wall. Recovery was uneventful, symptoms resolved without recur-
rence of the seroma.
Conclusion: In most cases of seroma after TAPP-hernioplasty, conservative treatment is sufficient but 
in selected cases, especially when the mesh becomes detached, laparoscopic revision with fenestra-
tion of the seroma may be necessary.

P 93
Thoracic wall recurrence of an esophageal adenocarcinoma at a former thoracic drainage entry
S. Houlmann, A. Miftaroski, F. Pugin, B. Egger (Fribourg)

Objective: Loco-regional recurrence after esophagectomy for adenocarcinoma occurs in approximate-
ly 30% of patients. However, local recurrence in the thoracic wall at a former thoracic drainage entry 
seems extremely rare and to our knowledge has not yet been described in the literature.
Methods: We are presenting the case of a 64-years-old patient diagnosed with an adenocarcinoma 
of the gastro-esophageal junction type Siewert II. He underwent a transhiatal esophagectomy with 
gastric pull up and intra-mediastinal anastomosis. Several hours after the operation the patient ex-
perienced a stapler line hemorrhage, which also resulted later on in a small anastomotic leakage. 
Emergency endoscopic hemostasis with stent placement revealed finally a full recovery of the patient.
Results: Histology confirmed the diagnosis of a middle differentiated adenocarcinoma and the onco-
logical stage according to the UICC classification was pT1b, pN0 (0/15), V1, R0, G2. At follow up 18 
months after the operation a thoracic CT scan has shown a mass/thickening of the lower left pleura 
with suspicion of invasion of the 8th and the 9th ribs just around a post-operatively inserted thoracic 
drainage as well as thickening of the anastomotic region. A PET-CT together with biopsies confirmed 
the diagnosis of local recurrence in the thoracic wall but not at the anastomotic site. Furthermore there 
were several lymph nodes present capturing at the left pulmonic hilum. The patient is now undergoing 
a palliative chemotherapy and irradiation of the local thoracic wall recurrence.
Conclusion: To our knowledge, this is the first case in the literature reporting a loco-regional recurrence 
at the site of a previous thoracic drainage after esophagectomy for adenocarcinoma. Even though a 
R0 resection has initially been achieved, this patient developed local recurrence in the thoracic wall at 
the site of a former thoracic drainage entry.

P 94
Le Plug dans la cure des hernies inguinales de l’adulte
N. Taouagh, D. Bouazza, M. Kherbouche (Tlemcen/DZ)

Objective: Analyser les résultats du procédé Plug-Plaque dans la prise en charge des hernies inguina-
les de l’adulte dans notre pratique.
Methods: Nous avons inclus sur une période allant du 1er janvier 2008 au 30 septembre 2011, 202 
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patients porteurs de hernie inguinale non compliquée, primaire ou récidivée dans une étude prospec-
tive menée dans le service de chirurgie générale du centre hospitalier et universitaire de Tlemcen. Les 
critères de jugement étaient la durée de l’intervention, les suites immédiates, la douleur postopéra-
toire, la durée du séjour, les séquelles douloureuses et le taux de récidive. Ces patients ont été suivis 
jusqu’au mois de janvier 2012.
Results: Sur une population d’étude de 202 patients. Tous les patients étaient de sexe masculin avec 
une moyenne d’âge de 60,9 ans. Cent soixante-dix huit (87,2%) patients étaient sortis entre 24 heures 
et 48 heures. Quatre patients (1,9%) ont présenté des séquelles douloureuses qui ont cédé sous traite-
ment médical. Nous avons observé deux cas de récidives.
Conclusion: Les résultats à court et à moyen terme de notre étude selon la technique du Plug-Plaque 
est comparable aux données de la littérature.

P 95
Recurrent Morgagni hernia and consecutive enterothorax: Challenging diagnosis and therapy – a 
case report from 12/2015
T. Kastiunig1, J. Janczak1, M. Schiesser2 (1Rorschach, 2St. Gallen)

Objective: Morgagni hernia is a rare type of congenital diaphragmatic hernia. It accounts for only 3% 
of all diaphragmatic hernias and is more common on the right side. In this case the cause was prob-
ably a preceding surgery on the diaphragm because of a combined Morgagni-Larrey hernia in 2012.
Methods: A 62 – year old man with Morgagni hernia on the right side, diagnosed by CT scan, was 
referred from another hospital to our emergency room. The patient suffered from pain in the upper 
abdomen and vomiting. The oxygen saturation was 87%. The blood values, including CRP, leucocytes 
and lactate, were within normal levels. The abdomen was soft without any signs of peritonism, while 
in the epigastric area tenderness on palpation was found. The CT scan showed a massive Morgagni 
hernia with intra-thoracic small intestine with signs of an incipient incarceration and consecutive an 
ileus and gastric retention.
Results: The patient underwent explorative laparotomy. The hernia gap was 5 x 6 cm and the contents 
of the hernia sac included small intestine, cecum and the appendix. No bowels had to be resected. The 
hernia gap was closed by placing a few sutures and secured with a symbotex mesh, 15 cm in diam-
eter. A thoracic drainage was placed on the affected side. The patient could leave the hospital after 7 
uneventful days. After 6 months the patient had no remaining symptoms.
Conclusion: The most useful tool in diagnosing a Morgagni hernia and its possible complications is 
the CT scan. Immediate surgery by abdominal approach is the management of choice, particularly 
concerning diaphragmatic hernias resulting in an enterothorax. Open or laparoscopic surgery access 
depends on the patient and his/her individual clinical picture as well as on the surgeon’s experience. 
Suspecting an ischemic bowel lesion and because of a recurrence case, we decided to go for the open 
abdominal approach in this case.
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Challenging case of an acquired abdominal intercostal hernia (AAIH) after surgery for transdiaphrag-
matic intercostal hernia (TIH)
R. M. Campaner, J. C. Renggli (La Chaux-de-Fonds)

Objective: Both acquired abdominal intercostal hernia (AAIH) and transdiaphragmatic intercostal her-
nia (TIH) are rare clinical entities characterized by the protrusion of intra-abdominal contents or lung 
through a defect in an intercostal space. They generally develop after trauma or surgery, more rarely 
spontaneously. The term AAIH is used when intra-abdominal contents reach the intercostal space 
directly from the peritoneal cavity through an acquired defect in the abdominal wall. When lung or 
viscera reach the intercostal space through a diaphragmatic defect, the term TIH is preferred.
Methods: We report a case of AAIH in a 73-year-old patient who had already undergone TIH surgery. 
Six months after surgery clinical examination reveals a 15x10 cm mass at the 8th intercostal space, lo-
cated more anteriorly compared to the previous one, soft and painless to palpation and spontaneously 
reducing in the lateral left decubitus position. CT shows a large defect between the 8th and the 9th ribs 
with herniation of the right colic angle, with surgical indication. It was decided for an open approach 
with sac resection, rib approximation and positioning of a polyester mesh in premuscular position. 
Postoperative recovery is uneventful. One year follow-up shows no sign of recurrence.
Results: Trauma has a determinant role in the pathophysiology of TIH and AAIH, but these hernias can 
also develop after violent attacks of coughing or even spontaneously, often in the context of genetic 
syndromes (e.g. Marfan). Nevertheless, in almost one fifth of the cases no cause is identified and the 
hernia is considered spontaneous. Difficult identification explains the frequent diagnostic delay. High 
diagnostic suspicion, precise anamnesis and accurate clinical examination are therefore important in 
presence of chest swelling after minor or major trauma. Risk of strangulation (15%) justifies surgical 
approach even in asymptomatic patients.
Conclusion: However rare, intercostal hernias must be suspected when patients present with palpable 
chest swelling after trauma. CT is the elective technique to perform diagnosis and identify the pres-
ence of coexisting diaphragmatic defects or intraabdominal lesions. Surgical repair is the treatment 
of choice, possibly using tension-free mesh repair. The recurrence rate is high, whichever technique 
is chosen.
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Perforated duodenal diverticulum: Report of a case of conservative treatment
G. Pollorsi1,2, A. Dupuis2, I. Rotas1, D. Danzer1, C. Haller1, D. Teterycz1 (1Sion, 2Geneva)

Objective: The duodenum is the second most common site of diverticulum and they can be found up 
to 20% of population, but only in a few are symptomatic. Perforation is reported as the most serious 
complication. In the literature non operative management is a safe alternative to surgery. Demonstrate 
one case of conservative management of duodenal diverticula perforation in a 92 years old patient 
after percutaneous transluminal angioplasty (PTA stenting) of tibio fibular vessels and skin graft.
Methods: We report a case 92 years old years patient hospitalized for a severe peripheral arterial 
disease (stade 4 from Lerich Fontaine classification) with a wound on right calf first treated by a Per-
cutaneous transluminal angioplasty (PTA stenting) followed by a skin graft (Thiersch method). After 
one week the patient developed right upper quadrant tenderness with guarding and inflammatory syn-
drome. The CT scan showed a perforated duodenal diverticulitis with a 5 cm abscess. Conferring to 
clinical evaluation and comorbidity, we opted for a conservative treatment including an empiric large 
spectrum intravenous antibiotic therapy (Cephalosporine third generations and Metronidazole) for a 
three weeks period. Follow up was based on the inflammatory syndrome regression, clinical evalua-
tion and imaging.
Results: The inflammatory syndrome was lowered after three days and regressed in a week. The CT 
scan, showed a reduction of the abdominal collection at one week and the disappearance at one 
month.
Conclusion: Conservative treatment can be considered an alternative treatment to surgery in precari-
ous patients.
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Duodenal angiolipoma causing recurrent acute small bowel obstruction
A. Litchinko1, F. Cherbanyk2, S. Andrejevic Blant3, E. Pezzetta1, O. Martinet1 (1Montreux, 2Fribourg,  
3Epalinges)

Objective: Background: Small bowel obstruction is a well-known syndrome caused by mechanical and 
functional problems. After adenoma, lipoma is the second most common benign tumor of the small 
bowel. Silent in most cases, it is incidentally discovered on endoscopic examination or diagnostic im-
aging. When symptomatic, small bowel lipomas may cause unspecific abdominal pain, changes in 
bowel habits or acute and intermittent bowel obstruction. We report here the very rare case of a distal 
duodenal angiolipoma causing small bowel intussusception.
Methods: Case report: A 73-year-old woman presented with intermittent acute and intense epigastric 
pain, nausea and vomiting. The episodes were self-resolving after few hours. Status 20 years after left 
colectomy for recurrent sigmoid diverticulitis. The clinical examination was normal. Beside hypoalbu-
minemia, blood tests showed no abnormalities. The abdominal CT scanner showed a long pediculated 
polyp in the fourth part of the duodenum with duodeno-jejunal intussusception (figure A1 and A2). 
The polyp was not visualised upon upper gastrointestinal endoscopy even with the use of a pediatric 
endoscope. A laparotomy was performed wit extensive adhesiolysis and mobilisation of the duodeno-
jejunal junction. A proximal jejunotomy was performed. The polyp was identified and stapler removed 
at its base (figure B1 and B2). Histologic examination of the polyp showed an angiolipoma with nos 
signs of malignancy (figure C1 and C2). The post-operative period was complicated by a prolonged 
ileus and a pulmonary embolism. The patient was discharged home on post-operative day 10.
Conclusion: Discussion: Angiolipoma is a benign tumor first described by Bowen in 1912 (1). A re-
cently published literature review identified 22 cases of angiolipomas of the gastrointestinal tract (2). 
Among those, only four cases presented with intestinal obstruction symptoms due to intussusception. 
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Endoscopic removal of the tumor is recommended as first-line treatment (3). In our case, however, the 
polyp was not visible on endoscopic examination. Surgical removal was the only available treatment 
option.

P 99
A depressing hyperparathyroidism. A case report of a parathyroid adenoma
A. Kefleyesus1,2, P. Bohner1, R. Schneider1 (1Neuchâtel, 2Lausanne)

Objective: Parathyroid adenoma is a proliferative disorder divided in three groups (adenoma, hyperpla-
sia and carcinoma). More than 80 percent of primary hyperparathyroidism (HPTH) are caused by ad-
enoma. The usual presentation is a primary HPTH, with elevated serum calcium, parathyroid hormone 
(PTH) and decreased serum phosphate. The usual symptoms are muscle weakness, nephrolithiasis, 
gastro-intestinal symptoms (nausea, constipation) and sometimes depression. We describe a case 
report of a major depressed patient with primary HPTH. We conducted a follow-up with a postoperative 
assessment of her depression.
Methods: A case report description. Follow-up after 1 and 3 postoperative months with modified form 
of the Outcomes Institutes Health Status Questionnaire 2.0 was used to evaluate patient mood and 
continued need for antidepressant medication.
Results: We describe the case of a 52-year old patient know for a chronic depression (diagnostic 
met according DSM V criteria) consulted the emergency unit for nausea, episodes of vomiting along 
with pains and constipation. She showed an anhedonia and an aggravation of her depression. In the 
clinical examination, there was a psychomotor retardation. In further investigation, a palpable thyroidal 
node was found. The laboratory examination done, showed an acute kidney failure with an hypercal-
cemia (3.44 mmol/l) with an increased PTH (20pmol/l) and a hypophosphatemia (0.47 mmol/l). 
The ultrasonography confirmed a node with a diameter of 2.5cm in the lower right parathyroid gland. 
An additional sestamibi scintigraphy supports the suspicion of an adenoma. After a partial parathy-
roidectomy for a large adenoma (3cm, 3.26g) we assessed her degree of depression after 1 and 3 
postoperative months.
Conclusion: Depression is a classical but unfrequent clinical presentation of primary HPTH. Parathy-
roidectomy may reduces symptoms of major depression.

P 100
Which surgical approaches for tail gut cyst?
A. Kefleyesus1,2, R. Chautems2 (1Neuchâtel, 2Lausanne)

Objective: Tail gut cysts (TGCs) or retrorectal cystic hamartomas are benign tumors arising in the retro-
rectal (presacral) space. These rare tumours are developmental cysts often indolent and with aspecific 
symptoms. They occur predominantly in middle-aged women (sex-ratio 3:1). Their delayed diagnosis 
implies a substantial size compressing other organs. Radiologic findings are made by CT-scan, mag-
netic resonance and endosonography. Without a complete surgical excision, recurrence, infection or 
malignant transformation may occur. There are three different surgical approaches that we describe 
for three patients with TGCs.
Methods: We describe three cases of women with TGCs. Each of them has been treated by three differ-
ent surgical approaches (laparoscopic, perineal or combined).
Results: The age range was between 25 and 69 years-old. Two of them were symptomatic (compres-
sion related) and one was an incidental finding during pregnancy. All of them were benign tumors 
(cystic hamartomas). The size range was between 3.3 and 6.9cm. One of the tumor spreaded through 
the levator muscles. We choosed to tailor the surgical approach to each patient according to the ac-
cessibility evaluated on the MRI; i.e. if the Douglas pouch is deep and the pelvis broad we try to favour 
a laparoscopic approach with an option for a combined (laparoscopic and perineal) approach if the 
tumor is big. If the Douglas pouch is high with a narrow pelvis we choosed primary a perineal ap-
proach or a combined one if the tumor extent is high in the retrorectal space (higher than S2/S3 level). 
There was no conversion to an open technique and no complications within 30 postoperative days.

Conclusion: TGCs are slowly-progressive growth tumors lately symptomatic. Patients are often middle-
aged women. The surgical treatment must be tailored to the accessibility of the tumor estimated on the 
MRI and not only to the level reached by the tumor in the retrorectal space.

EUS – Case 1 MRI – Case 1

EUS – Case 2 MRI 1/2 – Case 2

 MRI 2/2 – Case 2

EUS 1/2 – Case 3 EUS 2/2 – Case 3

MRI – Case 3
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Late onset of pneumothorax after bronchoscopic lung volume reduction due to migration of nitinol coil
F. Mongelli, M. Patella, M. Di Giuseppe, S. Cafarotti, R. Inderbitzi (Bellinzona)

Objective: Surgical treatments for end stage emphysema include lung transplantation and lung vol-
ume reduction surgery. However, limited indications and high morbidity and mortality preclude these 
procedures to most patients and alternative bronchoscopic techniques (BLVR, Bronchoscopic Lung 
Volume Reduction) have been developed. Of the several treatment options described, nitinol coils have 
shown promising results with an acceptable rate of complications. Unlike valves, coils do not appear 
to migrate or dislodge. Pneumothorax (PNX) is a known complication and it is usually due to sudden 
reduction of the lobe volume. We describe a late onset of tension PNX caused by a coil directly injuring 
the visceral pleura.
Results: A 63-year-old woman affected by end stage heterogeneous emphysema underwent BLVR, 
with insertion of 10 nitinol coils in the upper right lobe. Four days later she presented at the emergency 
department with sudden onset of severe dyspnoea. Clinical evidence of PNX was confirmed by x-ray 
and a chest drain was inserted. Because of prolonged and consistent air leak, a video assisted thora-
coscopy was performed showing the presence of a coil perforating the visceral pleura. The coil was 
easily removed and a wedge resection of the lung, including a sizable defect in the visceral pleura was 
performed. There was no post-operative air leak and the lung expanded completely. The drain was 
removed at postoperative day 3 and the patient was discharged.
Conclusion: PNX after BLVR is widely described. In case of valve placement, it can occur several days 
later, due to atelectasis of the treated lobe. However, coils do not cause atelectasis but they increase 
elastic recoil in the diseased lung by gathering and compressing lung parenchyma. They are avail-
able in different sizes, they are straightened for delivery into the target sub-segmental airway under 
fluoroscopy, via a catheter, and regains its three-dimensional shape shortening the airway. Thus, PNX 
usually occurs immediately after the procedure due to quick shrinking of the lung parenchyma. In our 
case the PNX had a late onset, causing severe symptoms and the surgical exploration showed a large 
defect in the visceral pleura with a coil abutting the surface of the lung. All these evidences are in line 
with a migration of the coil which has never been described, to our knowledge. Surgical intervention 
was highly indicated and resolutive.

 
 
  Figure 1

 
Figure 2
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Complex synthetic chest wall reconstruction after extensive angiosarcoma resection
M. Sarvan, D. Schneiter, J. Plock, W. Weder, I. Opitz (Zurich)

Objective: To present the complex surgical management of an exulcerated, radiation-induced angio-
sarcoma of the right breast infiltrating large parts of the anterior chest wall.
Methods: The 68-year-old patient presented with an exulcerated tumor eight years after a multimodal 
treatment of breast cancer including radiotherapy and subsequent development of an angiosarcoma 
of the chest wall (a). We performed an extensive resection of the exulcerated tumor including the right 

major pectoral and anterior serratus muscles, the corpus sterni and a partial resection of the ribs 5-7 
bilaterally. A cutaneous metastasis nearby was resected separately with a sufficient security margin 
(b). For the chest wall reconstruction, we used a Polytetrafluorethylene (GORE TEX) patch to close the 
thoracic cavity after draining with 2 chest tubes and implanted titanium osetosynthesis material (TRO-
NYX) to reconstruct the partially resected ribs and sternum (c). The soft tissue defects were covered 
with a pedicled latissimus dorsi muscle flap and split skin graft from the right thigh (d).
Results: There was no intraoperative or early postoperative complication, especially early follow-up 
showed no pulmonary complications and good physiological functionality was preserved. The dura-
tion of hospitalizarion was 15 days due to a small dehiscence of the split skin graft. The patient was 
discharged and the cosmetic result was satisfactory.
Conclusion: Because of their rarity, there is no prospective evidence for therapy guidance for angio-
sarcomas of the breas. The current literature agrees that surgery is the only potentially curative option. 
The extend of an operation is based on the tumor size and often leads to discontinuity of the chest wall 
resulting in an impairment of functionality. Reconstruction with a combination of synthetic osteosyn-
thesis materials and autologous soft tissue for extended chest wall resections results in a well healed 
combined reconstruction with good functional outcome and chest wall integrity preventing paradoxi-
cal chest movement.

P 103
DIPNECH. Where are the nodules?
S. Federici1, I. Rotas1, J. Y. Perentes2, M. Christodoulou1 (1Sion, 2Lausanne)

Objective: Diffuse idiopathic pulmonary cell hyperplasia (DIPNECH) is a rare disorder diagnosed with 
increasing frequency. It was first reported by Aguayo et al. in 1992 and the WHO recognized it as a 
pre-invasive lung lesion in the spectrum of neuroendocrine cell neoplasia.
Methods: A 69-years-old non-smoking female presented with a cough of several months’ duration, per-
sistent after antibiotic treatment. Co-morbidities were hypertension, type I diabetes, OSAS (obstructive 
sleep apnea syndrome) and a history of a left breast carcinoma. Physical examination was unremark-
able. The CT-scan showed a middle lobe nodule (15 mm) and a ground glass nodule (8,5 mm) in 
the right lower lobe both active on PET-CT. Pulmonary function tests were normal (VEMS 101%, DLCO 
78%). A transbronchial biopsy showed an invasive neuroendocrine tumor (NET). An open right middle 
lobectomy with wedge resection of the right lower lobe was proposed, the approach then changed 
though in a right middle lobectomy due to the impossibility to palpate the nodules. The macroscopic 
examination showed 2 nodules measuring 5 mm and 8 mm. No other larger nodules were found. 
Histology showed that these nodules corresponded to about 20 small NET measuring 1-3 mm. A pul-
monary and radiological follow up every 6 months for the first 2 years was proposed.
Results: DIPNECH is considered to be a precursor lesion for pulmonary carcinoid tumors including tu-
morlets (<5 mm) and nodules (>5 mm). It occurs most commonly in non-smoking, middle-aged wom-
en with chronic cough and wheezing. Rossi et al. proposed the “DIPNECH syndrome” characterized by 
respiratory symptoms, airflow obstruction and constrictive obliterative bronchiolitis. The gold standard 
for diagnosis remains a surgical lung biopsy. A recent review established that carcinoid tumors coexist 
with DIPNECH in about 50% of cases. According to Gorshtein et al. the association of NET with multiple 
lung nodules in women with chronic cough should raise a suspicion of this pathology. It was associ-
ated with a good prognosis. The management is a close follow-up. The treatment is unclear but the 
principle is surgical intervention for early disease and palliative therapy in metastatic disease. There 
is no good evidence to support the use of octreotide, steroids or bronchodilatators in these patients.
Conclusion: DIPNECH is a rare entity. Evidence-based diagnosis, treatment and follow up of these pa-
tients remain inadequate. Standard criteria need to be further defined.
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P 104
Effect of gender mismatch on outcome in lung transplantation
R. Erlebach, Y. Yamada, M. Schuurmans, W. Jungraithmayr, I. Schmitt-Opitz, C. Benden, W. Weder,  
I. Inci (Zurich)

Objective: Experience from other solid organ transplantations suggests an influence of gender com-
binations on outcome. In lung transplantation, it is currently unclear whether gender matching influ-
ences survival. Although controversial results have been published, there has been no comprehensive 
explanation to date in lung transplantation.
Methods: Between 1992 and 2011, 342 primary lung transplants were performed at the University 
Hospital Zurich. Patients were divided into four groups: group MM (Donor/Recipient (D/R): male/
male), group FM (D/R: female/male), group MF (D/R: male/female) and group FF (D/R: female/fe-
male). The primary endpoint of the study was survival during the follow-up time. Secondary endpoints 
were intra- or postoperative complications and cause of death.
Results: The frequency of gender combinations were: MM (131; 38%), FM (39; 11%), MF (79; 23%) 
and FF (93; 27%). 30-day mortality was 7.6% in group MM, 10.3% in group FM, 8.9% in group MF and 
5.4% in group FF (p=0.7). Survival at 5 years was 71.6%, 62.8%, 64.8% and 63.6%, in MM, FM, MF 
and FF, respectively (p=0.7). Causes of death did not differ among groups. The incidence of surgical 
complications in the groups MM, FM MF and FF was 62 (52%), 8 (21%), 34 (43%) and 33 (36%), 
respectively (p=0.003).
Conclusion: In our study cohort, donor-recipient gender matching did not impact on short- and long-
term outcome in lung transplantation.

P 105
Chylothorax after transoesophageal endoscopic ultrasound with fine needle aspiration of a solitary 
fibrous tumor of the pleura in a patient with right aortic arch
F. Mongelli, M. Patella, S. Cafarotti, R. Inderbitzi (Bellinzona)

Objective: Transoesophageal Endoscopic Ultrasound with Fine Needle Aspiration (EUS-FNA) is widely 
used for diagnosis and staging of mediastinal masses. It is a minimally invasive procedure which is 
effective and generally safe The vast majority of complications are ascribed to self-limiting bleeding or 
pain, but more serious accidents, as mediastinitis, have been reported. We describe a case of chylo-
thorax that occurred after EUS-FNA of a suspected mediastinal mass in a patient with right aortic arch.
Methods: A 54-year-old woman had incidentally been discovered to have a 63x57x46 cm mass lo-
cated in the left middle mediastinum. As collateral finding at the CT scan, she was found to have a right 
aortic arch, with no symptoms. An EUS-FNA was performed in order to obtain a tissue diagnosis. The 
patient presented to Emergency Department two days after the procedure with dyspnoea and chest 
pain. Imaging studies showed a massive left pleural effusion. A chest tube was inserted showing the 
presence of a chylothorax (1800 ml).
Results: After 3 days of fat-free diet the amount of pleural effusion did not regress, so a left mini-thor-
acotomy was performed. The intraoperative findings showed a pedunculated mass arising from the 
visceral pleura of the upper lobe. A wedge resection of the lung was performed to remove the mass 
with clear margins and a large lymphatic vessel located in left mediastinal fat pad was ligated. The 
patient recovered completely in 4 days and was discharged home. The final histology of showed the 
presence of spindle cells with low cellularity and low mitotic rate in line with the diagnosis of a solitary 
fibrous tumour of the pleura.
Conclusion: To our knowledge, the case we describe is the first reported chylothorax after EUS-FNA. 
The anatomical variant related to the right aortic arch may have played a role in the onset of the chylo-
thorax, because of an hypothetical distortion of the normal lymphatic network. In our case the lesion 
was poorly vascularized and the procedure was considered to be at very low risk. Nevertheless, we 
encountered an unexpected complication. Despite the demonstrated safety of EUS-FNA, particular care 
is mandatory when anatomy and relationship with neighbouring organs are not clear.
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The survival following video-assisted thoracic pericardial fenestration – limited by the underlying 
disease only?
J. Mürmann, K. Mouton, W. Mouton (Thun)

Objective: Pericardial fenestration (sPF) is more invasive than interventional pericardiocentesis (PC) 
and requires general anaesthesia. However major complications such as ventricular puncture and 
chamber lacerations are reported in association with PC while not with sPF. Is the survival after sPF 
determined by non-surgical factors only?
Methods: Between July 2000 and December 2015, data of all patients who underwent sPF were 
investigated. In hemodynamically stable patients thoracoscopic video-assisted fenestration was per-
formed with a three trocar access under single-lung ventilation. In cardiac tamponade fenestration 
was performed via an anterior mini-thoracotomy under general anaesthesia. The two techniques were 
analysed retrospectively, outcome and survival were assessed.
Results: 32 patients underwent 33 sPF. One half of the patients had a benign underlying disease, the 
other half suffered from a malignant tumour. Four procedures were performed thoracoscopically and 
29 via mini-thoracotomy. Median operating time for mini-thoracotomy and thoracoscopy was 45 and 
39.5 min with no significant differences. Both techniques were hemodynamically effective. In 13 cases 
a diagnosis could be made due to tissue samples. Minor postoperative complications occurred in six 
patients (18%). There was no death due to failure to control pericardial effusion and no procedure re-
lated mortality. In-hospital mortality was 12% . All cases were attributable to progression of the underly-
ing malignant disease. Recurrent pericardial effusion was observed in four patients (12%); all of these 
patients suffered from malignancies. Of the 16 patients with benign underlying disease 14 (87.5%) are 
still alive. Two died after more than one and seven years respectively due to reasons unrelated to the 
procedure or the underlying disease. The average follow-up time for these patients was 7.6 years. All 16 
patients (100%) with malignant underlying disease died due to tumor progression. The survival time 
ranged from 6 days to 22 months (mean 132 days).
Conclusion: In our patient cohort minimal-invasive thoracic PF was safe and effective. The survival in 
our study may berelated to the nature of the underlying disease only. We conclude that sPF is an excel-
lent procedure to treat pericardial effusions: both examined surgical techniques, thoracoscopic video 
assisted and access via minithoracotomy, were equally effective and safe. 

 

 

Figure 1 

Diagram of pericardial effusion (ml) versus the ratio of shock-indices  

at the start (orange) and at the end (green) of the operation. 

 

Diagram of pericardial effusion (ml) versus the ratio of shock-indices at the start 
(orange) and at the end (green) of the operation.
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Letale «Major Hämoptoe» im Rahmen einer deszendierenden nekrotisierenden Mediastinitis mit 
Lemierre-Syndrom
O. Lauk, I. Inci, W. Weder, C. Caviezel (Zürich)

Objective: Wir präsentieren einen Fall einer deszendierenden nekrotisierenden Mediastinitis (DNM) in 
Kombination mit einem Lemierre-Syndrom mit initial erfreulichem Verlauf aber letalem Ausgang.
Methods: Der Patient musste kurz nach Selbsteinweisung wegen Schluckbeschwerden aufgrund 
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respiratorischer Verschlechterung intubiert werden. In der Computertomographie zeigten sich eine 
phlegmonöse zervikale Entzündung und ausgeprägte Nekrosen mit Luftansammlungen im gesamten 
vorderen und hinteren Mediastinum (Bild 1). Es erfolgte eine ausgedehnte Nekrosektomie via Clam-
shell-Zugang und Zervikotomie. Dreimal wurde der Patient revidiert. Im Verlauf normalisierten sich der 
Zustand und der Patient konnte extubiert werden. Er wurde danach zweimal aufgrund hoher gastraler 
Refluxmengen und Aspirationen reintubiert. Ebenfalls kam es zweimalig zu massiver Hämoptoe mit 
hypoxisch bedingtem Kreislaufstillstand im Rahmen einer pulmonalen Blutung. Das zweite Ereignis 
war letal.
Results: Ursächlich für die DNM war ein dentogener Abszess. In den Blutkulturen liessen sich Fuso-
bacterium necrophorum (FN) sowie Staphylococcus epidermidis nachweisen. Die Diagnose eines 
Lemierre-Syndroms erfolgte wegen zusätzlicher septischer Thrombosen in beiden Venae jugulares in-
ternae. Die Antibiotikatherapie erfolgte mit Tazobac, Clindamycin und Metronidazol. Bei Nachweis von 
Candida albicans im Pleurapunktat erfolgte eine Therapie mit Fluconazol. Aspergillus fumigatus, Sten-
otrophomonas maltophilia sowie Enterobacter cloacae im Trachealsekret wurden mit Voriconazol und 
Bactrim therapiert. Bronchoskopisch zeigte sich in der gesamten linken Lunge eine diffus entzündliche 
Bronchialwand, am ehesten kam der Oberlappen als Ursache der Blutungen infrage, aggraviert durch 
die therapeutische Antikoagulation im Rahmen des Lemierre. Auf eine Lungenresektion wurde wegen 
der potentiell nötigen Pneumonektomie verzichtet. Die zweite und schliesslich letale «Major Hämoptoe» 
trat trotz subtherapeutischer Heparin-Dosierung ein.
Conclusion: Das FN ist ein bekannter Verursacher des Lemierre-Syndroms. Trotz initial erfolgreicher 
Behandlung der DNM mit aggressiver Chirurgie und breiter Antibiotikatherapie konnte wegen weiterer 
Komplikationen der letale Ausgang nicht verhindert werden. Aufgrund von Antibiotika-Resistenzen ist 
eine Zunahme des Lemierre-Syndroms zu beobachten.

Bild 1
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Changing standards in the treatment of desmoid tumors?
A. Trippel, R. Cathomas, C. Michelitsch, M. Furrer (Chur)

Objective: Desmoid Tumors (DT) are rare locally aggressive and never metastasising mesenchymal 
tumors. They usually grow slowly and often present on the trunk or the extremities, on the abdominal 
wall or intraabdominally. Radical surgical removal has been considered the treatment of choice for 
many years, although high recurrence rates ranging from 30% to 40% have been reported.
Methods: An at the time 40-year old woman was referred to our department with a 4cmx2cmx3cm 
painless hard tumor on the lateral wall of the right thorax. A histological diagnosis of a DT was made 
after a biopsy specimen had been obtained. After initial R0 surgical resection the patient developed a 
chronic pain syndrome. Another surgical R0 resection was performed after local recurrence was noted 
in an MRI fifteen months postoperative. 30 months after the first operation and 17 months after the 
second operation a second local recurrence was seen. A third operation was planned but the patient 
chose not to undergo surgery and was referred to the medical oncologist. A therapy with tamoxifen 
was started and supplemented with sulindac after two months since tumor progression was shown 
in the first follow up MRI.
Results: The follow up under tamoxifen/sulindac showed a stable disease during the first 12 month 
and a complete tumor regression after 1 ½ years. The tamoxifen/sulindac regimen and the follow-up 
were continued, the patient is now tumor free after 3 ½ years of medical treatment. The pain syndrome 
as well has improved although the patient is still under oxycodone therapy.
Conclusion: In the treatment of desmoid tumors medical therapy has been reserved for unresectable 
disease or where radical resection would have been associated with major functional or cosmetic 
disadvantages. This present case calls into question the established surgical therapy of desmoid tu-
mors. Although an accepted evidence-based treatment is still missing, recent studies are suggesting 
different therapeutic approaches based on a wait and see strategy in case of asymptomatic disease.
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Combined approach for posttraumatic neurogenic thoracic outlet syndrome
M. Sarvan, I. Opitz, W. Weder, I. Inci (Zurich)

Objective: We report a case who presented with brachial plexus irritation syndrome two years after 
traumatic fracture of the left clavicle resulting in severe pain of the left arm and complete disability to 
work as car mechanic.
Methods: Preoperative workup included electrophysiological evaluation, magnetic resonance imaging 
and duplex ultrasonography. We performed a combined approach namely a supraclavicular brachial 
plexus exploration (neurolysis) and a scalenectomy followed by transaxillary resection of the first rib.
Results: There were no perioperative complications and after quick recovery, the patient was dis-
charged five days after the operation with a minimum usage of analgesics and almost total sympto-
matic relief. During the follow up the patient could return to work without restrictions.
Conclusion: Managing posttraumatic thoracic outlet syndrome is one of the challenging issues in tho-
racic surgery. Although current literature shows good clinical outcome, surgical approach remains 
center related and individual. Supraclavicular neurolysis of the brachial plexus and scalencetomy in 
combination with transaxillary first rib resection leads to a distinct nerve decompression and good 
functional result.
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P 110
Stereotactic body radiation therapy (SBRT) as salvage therapy for oligometastasised pleural mesothe-
lioma after curative intent multi-modal therapy
O. Lauk, M. Guckenberger, R. Stahel, W. Weder, I. Opitz, N. Andratschke (Zurich)

Objective: Therapeutic options for malignant pleural mesothelioma can be set up as a multi-modality 
approach. Pleural relapses are common and represent a palliative situation if not salvaged aggres-
sively. Herein, we present feasibility of and time course after local ablative SBRT for oligometastatic 
pleural mesothelioma.
Methods: During the time period from 2005-2015, 12 patients after (e)P/D (n=11, extended pleurecto-
my/decortication) with (n=6) or without (n=6) induction chemotherapy or intracavitary chemotherapy 
(n=3) were identified in our institutional mesothelioma database who received salvage SBRT for oligo-
metastatic progression of a total 29 lesions. Five of these patients received a second course of SBRT 
for oligorecurrence before widespread progression. Overall survival (OS) was calculated from surgery 
until death or last follow-up, progression free survival (PFS) from SBRT until tumor relapse or last follow-
up and local control from end of SBRT until last imaging follow-up. 
Results: The median number of lesions treated per patients was 2 (range 1-3). The respective vol-
umes ranged from 0.4cc to 311cc (median 6.8cc). The median single fraction dose was 6.0 Gy (range 
2.5Gy-12.5Gy) with a median number of 5 fractions (range 3-15) and a median prescription isodose 
of 65% (range 65-100%). The median EQD2Gy (2 Gy equivalent dose) was 53.6Gy (range 37.8Gy-
105.8Gy). No toxicity >3 was observed. Crude local failure was 7% with a 12 months actuarial local 
control of 94%. The median PFS after SBRT was 11 months (95%CI: 5.6-26.4) and the OS at 3 years 
71.3%, while the median OS has not been reached at the time of analysis, as nine patients were still 
alive at last follow up.
Conclusion: In selected patients with localized and low tumor burden, SBRT may be a promising local 
ablative therapy to provide effective local control in a short overall treatment time to delay systemic 
therapy until oligoprogression.
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A rare subglottic tracheal stenosis due to an endoluminal tumour in patients with neurofibromatosis 
type I
L. Korotcenko, O. Lauk, W. Weder, I. Opitz, D. Schneiter (Zurich)

Objective: We present a patient with progressive dyspnoea due to subglottic stenosis in the context of 
hereditary neurofibromatosis type I.
Methods: We made a non-systematic literature review in electronic medical databases (PubMed, MED-
LINE) using the following search terms: neurofibromatosis, tracheal stenosis, tracheal resection and 
endotracheal neurofibroma.
Results: The 42-year old male was first referred to the department of otorhinolaryngology in the begin-
ning of 2016. The patient had progressive exertional dyspnoea since nearly 6 months. Additionally, he 
had suffered from haemoptysis once. The diagnostic work up included a magnetic resonance imaging 
(MRI) and flexible bronchoscopy which led to the diagnosis of a subglottic process. A second flex-
ible bronchoscopy with fine needle aspiration was conducted without any histological signs of malig-
nancy. Due to patient`s symptoms of progressive dyspnoea the indication for operative resection was 
made. A cricoid-tracheal segmental resection of the lesion with a length of 3.2 cm was carried out. No 
intra- or postoperative complications occurred. The definitive histology showed a neurofibroma of the 
diffuse type without malignancy. The patient was discharged on postoperative day 7. Long term follow-
up including repetitive bronchoscopy showed nicely healed anastomosis.
Conclusion: The development of a subglottic stenosis is a rare appearance on the basis of neurofi-
bromatosis type I. To our knowledge, there is just 1 case reported in the current literature. In the present 
case the surgical approach was necessary to rule out malignancy and 
control the symptoms.

P 112
Cardiac paraganglioma – a rare subset of a rare tumor
A.-A. Tudor, J. Tschui, J. Schmidli, R. A. Schmid, P. Dorn (Bern)

Objective: Cardiac paraganglioma is a rare entity of an uncommon neuroendocrine tumor. Clinically, 
non-secreting tumors are often diagnosed because of their growth effects, secreting tumors pre-
sent symptoms related to catecholamine. Correct diagnosis of a paraganglioma can be reached by 
biochemical investigations and imaging. Surgical resection is the treatment of choice and has to be 
planned carefully and interdisciplinarily.
Methods: On the basis of a patient with a vague clinical presentation and an unclear situation after 
primary investigations, we highlight the diagnostic challenge of this rare subset of paragangliomas.
Results: We present the case of a 42-year-old woman, whose unspecific symptoms and further investi-
gations revealed a paracardiac mass with unknown local behavior and dignity. We performed an open 
tumor resection via right lateral thoracotomy. After complete preparation of the situs and localization of 
the mass, which showed an infiltration of the left atrium of the heart, cardiopulmonary bypass (CPB) 
was required to perform the resection. For better access to the tumor, the superior right pulmonary vein 
was temporarily disconnected. After removal of the tumor with resection of the adherent left atrial wall, 
which was infiltrated by the tumor over an area of 3 cm in diameter, the atrial wall was reconstructed 
with a bovine pericardium patch. The pulmonary vein was re-anastomosed. 
Surgical resection and histopathological examination led to the diagnosis of a cardiac paraganglioma.
Conclusion: Cardiac paragangliomas are extremely rare, but may be treated curatively by resection 
after careful preoperative investigation and interdisciplinary planning.

P 113
Paraganglioma of the distal trachea: An unusual surgical entity
L. Wannaz, E. Abdelnour, A. Roumy, T. Krueger, A. Lovis, C. Beigelman, H.-B. Ris, M. Baeriswyl,  
M. Gonzalez (Lausanne)

Objective: Paraganglioma are rare neuroendocrine tumors arising from chromaffin cells derived from 
the neural crest and may be located in the membraneous part of the trachea. Complete surgical resec-
tion remains the standard of care due to the risk of malignant degeneration and poor response to 
chemotherapy or radiation.
Methods: We report the case of an occlusive paraganglioma located in the distal part of the trachea 
managed by non-circumferential airway resection followed by latissimus dorsi muscle flap repair.
Results: A 52-year-old man was referred with a 4 months history of progressive cough, dyspnea and 
stridor. CT and PET-CT showed an endoluminal well-vascularized mass of 2x2cm with a high FDG 
uptake, emerging from the membranous part of the lower trachea with extension into the two main 
bronchi. Due to carinal sub-occlusion and a high risk of bleeding, upfront surgical resection was per-
formed. General anesthesia was performed using endotracheal intubation. Right-sided femoro-femo-
ral veno-arterial ECMO was installed followed by a right postero-lateral thoracotomy after harvesting 
a pedicled latissimus dorsi flap. The trachea and carina were dissected and a posterior non-circum-
ferential tracheo-carinal resection was performed resulting in a membranous airway defect of 4x4cm 
extending into the two main bronchi. Intraoperative frozen section examination confirmed negative 
surgical margins. The airway defect was closed using an intrathoracically transposed pedicled latis-
simus dorsi flap. Intraoperative bronchoscopy showed no dehiscence or endoluminal protrusion of 
the muscle patch. The histological examination confirmed a completely resected paraganglioma. The 
patient recovered uneventfully and was discharged on postoperative day 7. Control bronchoscopy at 6 
weeks showed a complete healing of the airway without stenosis or muscle flap protrusion.
Conclusion: Paraganglioma should be included in the differential diagnosis of an intrathoracic mem-
branous tracheal mass. Upfront non-circumferential surgical resection may be indicated and airway 
reconstruction can be performed using a latissimus dorsi flap.

P 114
Extrapulmonary tuberculosis of the chest wall mimicking malignancy
T. Homann, P. Dorn, G. Kocher, R. A. Schmid (Bern)

Objective: Diagnosis of extrapulmonary tuberculosis (EPTB) is challenging and the disease often ini-
tially misdiagnosed. Almost one fifth of the tuberculosis cases in the United States are extra pulmonary. 
Due to a reduction in the overall incidence of tuberculosis (TB) and a slower annual decreasing EPTB 
case count, the proportion of EPTB increased from 15.7% in 1993 to 21.0% in 2006. Studies from Eu-
rope and the United States showed that musculoskeletal tuberculosis occurs in 8.4 to11.3% of patients 
with TB. We report a case of EPTB in a young male from Somalia.
Methods: A twenty-four-year old male patient from Somalia who immigrated to Switzerland in 2015 
was referred to our institution in September 2016 and presented with a slow growing soft tissue mass 
of the anterior left chest wall that gained a size of 3x3cm over the last 3 months. Further evaluation 
with CT- scan and PET- CT revealed a FDG-avid tumor in the left chest wall with signs of osteolysis of 
the sternum in combination with FDG-positive and enlarged mediastinal lymph nodes. While the lungs 
were otherwise unsuspicious, sarcoma was suspected as the most likely diagnosis. An HIV test was 
negative and B- Symptoms as well as coughing were negated.
Results: Initial ultrasound-guided needle biopsy showed a negative PCR for tuberculin complex and 
was not diagnostic for malignancy. Thus an open biopsy was performed which finally showed a posi-
tive PCR for tuberculin complex. Microscopic examination was positive for acid-fast bacilli and Myco-
bacterium tuberculosis without any special drug resistance detected in selective culture. Histological 
examination confirmed a necrotizing granulomatous inflammation without evidence of malignancy. 
Sputum was negative for TB in three consecutive samples. An antituberculous chemotherapy was 
started and the patient was discharged home 5 days after surgical biopsy.
Conclusion: The evolution of a cold abscess of the chest wall (CACW), as seen in the presented case, 
usually develops after bacilli are transported from the pleural space to the lymph nodes of the chest 
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wall. Chest wall lymphadenitis is then followed by the formation of a CACW. Due to the increased num-
ber of refugees who immigrate from countries with a high prevalence of TB, suspicion of a potentially 
EPTB is mandatory even if there is no sign of infection of the lungs. This awareness can help to prevent 
a delay of diagnosis and needless operations.
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Complex tracheal repair after severe tracheal rupture during percutaneous dilatational tracheostomy
L. F. Azenha Figueiredo, G. J. Kocher, R. A. Schmid (Bern)

Objective: Percutaneous dilatational tracheostomy (PDT) is a frequently performed procedure in long-
term intubated patients. Tracheal laceration is a rarely reported but life-threatening complication which 
often requires emergent surgical repair. This can be a tricky task in polymorbid patients and demands a 
multidisciplinary approach. We describe 2 different cases of severe iatrogenic tracheobronchial injury 
occurring during PDT and their management.
Methods: Patient 1 suffered a hemorrhagic stroke after a hypertensive crisis. After PDT was attempted 
the patient developed a subcutaneous emphysema and bilateral pneumothoraces. Oro-tracheal in-
tubation was rapidly performed and bilateral chest tubes were placed. A bronchoscopy revealed a 
horizontal tracheal disruption at the location of the tracheostomy and a posterior laceration in form of 
a separation of the membranous part of the trachea from the cartilaginous part on the right side over 
a length of 4cm (Fig 1). A horizontal cervicotomy was performed, the trachea was mobilized and the 
edges of the injury were readapted with tension-free polydioxanone sutures. Patient 2 suffered from an 
acute exacerbation of stage IV chronic obstructive pulmonary disease and underwent PDT in a nearby 
institution. He had tracheomalazia after previous tracheostomy which was removed 3 months ago. On 
arrival bronchoscopy revealed a rupture about 6 cm in length of the posterior tracheal wall on the left 
(Fig 2). He underwent orotracheal intubation with placement of the cuff just above the carina to allow 
ventilation. Due to the severity of the injuries and the poor prospects of a complete recovery it was 
decided to abort curative treatment in favour of a comfort therapy.
Results: Patient 1 was discharged 6 days later to a neurological rehabilitation facility to recover from 
the initial stroke. Three months later the patient was still in rehabilitation with an uncuffedfenestrated 
cannula in place. Patient 2 died shortly after abortion of treatment.
Conclusion: Progressive subcutaneous emphysema and respiratory distress following PDT should 
raise suspicion of tracheal laceration. In case of a confirmed injury, distal placement of a conventional 
intubation tube should be performed. While smaller tears might allow conservative treatment, larger 
tears require prompt surgical reconstruction, either through cervicotomy or thoracotomy, depending 
on the location of the injury.
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Identifying rare lineage negative epithelial progenitor cells in the early postnatal human lung
S. Hall1, L. Wang1, L. Froment1, R. Peng1, T. Marti1, P. Bode2, U. Möhrlen2, R. A. Schmid1 (1Bern, 2Zurich)

Objective: To prospectively identify and functionally characterize putative epithelial stem/progenitor 
cells in the postnatal human lung.
Methods: Early postnatal and fully mature adult human lung specimens obtained following surgical 
resection were digested to single cell suspensions and stained for the simultaneous expression of 
a panel of fluorescently conjugated monoclonal antibodies: CD45, CD31, CD14, CD73, CD90, ć4, 
NOTCH3, CD146 and EpCAM. Mesenchymal and epithelial cell subsets were prospectively isolated 
using fluorescent activated cell sorting (FACS). Prospectively isolated epithelial cells were expanded 
and placed in air-liquid interface (ALI) as a monolayer or as a clonal 3D culture system immersed in 
matrigel to asses self-renewal and differentiation properties. In separate experiments, localization of 
epithelial and mesenchymal cells were identified using immunohistochemistry.
Results: In the early postnatal human lung, we identified a rare population of lineage negative epithelial 
progenitor cells marked by EpCAM+CD73+ that were enriched in p63, KRT5 and HIF1ć and expressed 
integrin ć4. Further analysis revealed that clusters of integrin ć4+ cells were located in the airway in 

close proximity to KRT5+ clusters singly or together, as well as in the alveolar region. Culture expanded 
lineage negative epithelial progenitors were found to give rise to multicellular airway organoid struc-
tures found throughout the human airway that were dependent upon Notch signaling pathway. In vitro, 
EpCAM+CD73+ cells generate lung organoids with alveolar-like structures in the presence of autolo-
gous CD90+ mesenchymal cells regulated via the hedgehog (HH) signaling pathway. In the adult lung, 
these same lineage negative epithelial progenitors were also present and amenable to expansion. 
However, proper in vitro airway differentiation required the presence of CD90+ mesenchymal cells, 
which were found to be significantly diminished in the fully mature adult lung.
Conclusion: Our findings support the idea that the human lung is endowed with a progenitor cell type, 
which may function as a reserve cell with facultative function capable of generating both airway and 
alveolar structures when required.




