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Editorial

Dear collegues & guests,

The present corona special edition of swiss knife is offered 

online.

 

Enjoy reading a selection of video podcast abstracts of the 

year 2020 (www.chirurgiekongress.ch/de/abstract-podcast-

davos/).

 

On behalf of the editorial board of swiss knife we hope to see 

you at next year’s meeting in Davos!

 

Stay healthy!

 

Markus Zuber M.D.

Guest editor

swiss knife, special edition 2020
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Acute Care Surgery 

564
Post-coital acute abdomen after laparoscopic total hysterectomy: a case report and literature review
S. Canovi, R. Strano, A. Beniamin Abdelghany, D. Gianom, N. Ghisletta (Lugano)

Objective: Surgeons are used to thinking that free abdominal air and peritonism mean perforation of a 
hollow organ. A rather rare cause, the perforation of the vaginal cuff after laparoscopic hysterectomy, 
occurs with an incidence of 0.3%-3.1%. The laparoscopic approach has higher incidences comparing 
with conventional abdominal hysterectomy, maybe because of shorter recovery time and therefore 
earlier resume of sexual activities, which is the most relevant trigger event for vaginal cuff dehiscence. 
Most of the vaginal cuff dehiscence presents with evisceration, there are only a few cases presenting 
as acute abdomen.
Methods: A 48 years old female, which had undergone total laparoscopic hysterectomy four months 
earlier, presented to our Emergency Department complaining of severe abdominal pain arising from 
18 hour, after a sexual intercourse associated with vaginal bleeding. On initial presentation the patient 
was afebrile with stable vital signs even if she was in severe pain distress (Visual Analogue Scale 
7/10). On physical examination, the abdomen was rigid with generalized involuntary guarding, re-
bound tenderness and hyperactive bowel sounds. Remarkable laboratory findings were White Blood 
Cell count of 20’100/mm3 with a left shift and C-reactive protein level of 58 mg/l. Computerized to-
mography with contrast revealed pneumoperitoneum sine causa.
Results: In the Clinic there is no on-call gynecologist and the patient refused to be transferred to another 
hospital for a gynecological evaluation. Therefore, we decided to proceed with diagnostic laparoscopy. 
The exploration of the abdominal cavity revealed in the pelvic excavation a small abscess and a vagi-
nal cuff dehiscence. The defect was closed with a continuous V-LocTM-Suture. The patient was kept on 
IV large spectrum antibiotics for a total of 48 hours and was discharged home on the fourth postopera-
tive day. At the 6 weeks follow up there was no recurrence of the dehiscence.
Conclusion: Vaginal vault rupture is a known complication after hysterectomy. Double continue suture 
and continuous barbed suture are recommended for the closure of the vaginal defect at the primary 
operation. In acute abdomen, where no other cause is evident, a focused gynecological history and 
examination should be obtained by the surgeon and within an exploratory laparoscopy the pelvic ex-
cavation should be carefully explored.
  

572
Recurrent volvulus with small bowel ischemia in an adolescent with intestinal malrotation – determin-
ing the border of intestinal resection utilizing indocyanine green mapping
K. Diessa, A. Lanitis, B. Egger (Fribourg)

Objective: Small bowel volvulus in newborns with midgut malrotation is an emergency situation in 
neonatal and pediatric surgery. However, even after initial operation recurrent volvulus may occur later 
on. We report the case of a patient born with midgut malrotation that underwent Ladd’s procedure at 
the age of 30 days who was admitted again at age 18 with recurrent volvulus and concomitant intes-
tinal ischemia. Indocyanine green mapping (ICG-M) was utilized to determine the extent of intestinal 
resection and performing a safe primary anastomosis.
Methods: An 18-year-old female patient known for a midgut malrotation operated in her neonatal lifes-
pan was admitted to our emergency department with acute abdominal pain, nausea and vomiting. 
Clinical examination showed abdominal distension and signs of peritonitis. CT-scan (figure 1) revealed 
a obstructing volvulus with the lack of intestinal wall enhancement of the proximal jejunum. Emergency 
laparotomy demonstrated the volvulus with a heavily dilated and necrotic proximal jejunum. Extensive 
adhesiolysis was performed in order to relieve the jejunal volvulus and the accompanying mesenteric 
strangulation. 150cm of proximal jejunum as well as the fourth part of the duodenum had to be resect-
ed due to irreversible tissue damage. The borders of the remaining duodenum as well of the remaining 
jejunum were thereafter assessed with ICG-M in order to evaluate their viability. Accordingly, no further 
resection was required and a duodeno-jejunal anastomosis was performed. Extensive intraabdominal 
lavage, suturing the mesenteric window and closure of the abdomen.
Results: The postoperative course was uneventful. A postoperative paralytic ileus was successfully 
treated conservatively with gradual and careful return to solid food before the patient was dismissed 
home on the 12th postoperative day. Histologic evaluation revealed hemorrhagic necrosis with trans-
mural suffusions of the resected bowel.
Conclusion: Midgut malrotation is a rare congenital anomaly which may lead to re-occurring intestinal 
volvulus requiring an additional surgical intervention even after Ladd’s procedure in the neonatal lifes-
pan. This case report demonstrates that ICG-M is a valid option to determine the resection borders of 
ischemic bowel in order to prevent re-operations and to perform safe primary intestinal anastomoses.

 

Figure 1 

582
Abdominal compartment syndrome in severe hypovolemic shock after mushroom ingestion – a case 
report
K. Diessa, F. Cherbanyk, B. Egger (Fribourg)

Objective: Abdominal compartment syndrome (ACS) is a life-threatening condition originating from a 
marked increase in intra-abdominal pressure associated with single or multi-organ failure. ACS may 
end fatal if not treated correctly.1 We report the case of a 45-year-old woman that developed ACS after 
aggressive resuscitation in severe hypovolemic choc.
Methods: A 45-year-old female otherwise healthy patient was admitted to our emergency department 
with intensive abdominal pain 2 hours after morel (mushroom) consummation. She presented with 
hemorrhagic diarrhea and episodes of fainting and diagnosis of hypovolemic choc was made. Shortly 
after admission, she also suffered from cardio-respiratory arrest requiring several reanimation cycles. 
After return of spontaneous circulation, the patient was intubated and amines and extensive resusci-
tation were started with transfer to the ICU. CT-scan imaging showed signs of acute gastroenteritis 
as well as a narrow coeliac trunk and a narrow right renal artery as signs of extreme hypovolemia. 
Extensive hypoalbuminemia required continued aggressive resuscitation 36 hours later she presented 
an augmented intra-abdominal pressure of 47 cmH2O, measured through the urinary catheter and 
associated with oliguria and progressive hypoxemia as clear signs of a beginning multi-organ failure. 
Emergency decompression laparotomy was performed. At opening the abdomen, citrus colored as-
cites (4 liters) splashed out followed by the externalization of bowel. Further exploration showed an 
edematous stomach and a jejunum full of petechia without signs of intestinal suffering. The interven-
tion was terminated with laparostomy and VAC-dressing.
Results: Postoperative recovery was favorable. Second/third/fourth look interventions on day 2/3/4 
were performed before closing the abdomen on day 7. The patient spent another week in the ICU and 
another 3 weeks in hospital before being dismissed home in good general conditions.
Conclusion: ACS is a life-threatening condition and may also occur after aggressive volumic resus-
citation. Surgeons have to keep in mind that ACS diagnosis may be delayed in sedated or intubated 
patients. Therefore, continuous measurements of intraabdominal pressure by the urinary catheter is 
mandatory in such patients. In cases of detection ACS the most important task is the decompression 
by laparotomy and laparostomy.

References 

(1) Padar M et al. J Multidiscip Healthc 2019 ;12 :1061 
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586
A rare case of perforated Meckel’s diverticulitis in a patient with intestinal malrotation
M. Burgard, F. Cherbanyk, F. Pugin, B. Egger (Fribourg)

Objective: Meckel’s diverticulum (MD) is the most common malformation in the gastro-intestinal tract 
with a reported prevalence of 0,3 - 2,9% in autopsy studies.  Most of MD stay asymptomatic with a 
lifetime onset of complications of 4%, decreasing with age.  Most common complications are gastro-
intestinal bleeding, intestinal obstruction and Meckel’s diverticulitis which may also lead to perforation. 
Diverticulitis can manifest with abdominal pain or peritonitis; still pre-operative diagnosis is only made 
in about 5-15% of cases and inflamed MD is often misdiagnosed as acute appendicitis. The combina-
tion of MD and intestinal malrotation (IM) is very rare and makes the diagnosis even more difficult, 
especially in adult patients with unknown IM. We present the case of a 65-year-old patient with IM and 
a perforated MD-diverticulitis.
Methods: A 65-year-old male patient presented to our emergency department with diffuse abdomi-
nal pain, fever and nausea. On clinical examination he showed localized peri-umbilical and left lower 
quadrant abdominal tenderness. Abdominal CT revealed a complete IM and an inflamed diverticulum 
containing a big calculus in the left upper quadrant.
Results: The patient underwent exploratory laparoscopy, confirming the diagnosis of a perforated 
diverticulum with local peritonitis. A segmental intestinal resection with extracorporeal anastomosis 
and occasional appendectomy was performed. Examination of the diverticulum confirmed the intra-
diverticular voluminous calculus. Definitive histology confirmed a perforated MD of 5x 4,5 cm. Due to 
the intestinal malrotation the MD was localized in the left upper quadrant. The postoperative outcome 
was uneventful with discharge from hospital at day 5.
Conclusion: MD is a common malformation of the intestinal tract but stays often asymptomatic. Com-
plicated MD in adults is unusual and can be difficult to diagnose, even more if located at an anomalous 
anatomic position. The treatment of complicated MD is surgery; thus, surgeons should be aware of this 
entity as a possible cause of abdominal pain and acute abdomen. Systematic resection of fortuitously 
diagnosed asymptomatic MD is still debated in the literature, however, in IM it should be considered 
(together with the appendix) if such a patient is undergoing an operation for something else. 

 

Figure 1a 

 

Figure 1b Figure 1a                                                                                      Figure 1b

 

Figure 1 c 

Figure 1 (a, b and c) Coronal, axial CT scan and laparoscopic intraoperative images of perforated 
Meckel’s diverticulitis  

 

Figure 1 c
Figure 1.  (a, b and c) Coronal, axial CT scan and laparoscopic intraoperative images of perforated Meckel’s 
diverticulitis

 

Figure 2 

Figure 2 Coronal CT scan image showing intestinal malrotation  

 

 

Figure 2
Figure 2. Coronal CT scan image showing intestinal malrotation

 

        Figure 3 a 
Figure 3 a

 

Figure 3 b 

Figure 3 (a and b) Coronal CT scan and intraoperative images showing intestinal malrotation with left 
sided caecum 

 

 

 

 

 

 

 

 

Figure 3 b
Figure 3. (a and b) Coronal CT scan and intraoperative images showing intestinal malrotation with left sided 
caecum
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Figure 4 

Figure 4 Post-resection operative specimen 

 

Figure 4
Figure 4. Post-resection operative specimen

587
Multidisciplinary management of acute mesenteric ischemia: case report
M. Burgard, F. Barros, E. Monnard, B. Egger (Fribourg)

Objective: Acute mesenteric ischemia (AMI) is a rare cause of acute abdomen. Rapid diagnosis is 
essential due to the related high mortality rate rising up to 90% in case of diagnostic delay and bowel 
infarction. Most frequent etiologies are mesenteric arterial embolism or thrombosis and treatment is 
based on rapid revascularization and assessment of the bowel viability. Endovascular treatment has 
gained more and more interest in the recent literature in patients with very early presentation and with-
out suspicion of bowel infarction or as a hybrid technique combined to exploratory laparotomy in order 
to avoid open revascularization and reduce the time to reperfusion. We present the case of an 83-year-
old patient with AMI treated by endovascular thrombo-aspiration followed by exploratory laparotomy.
Methods: An 83-year-old male patient presented to our emergency department with severe abdominal 
pain of acute onset and diffuse abdominal tenderness on physical examination. Abdominal CT-scan 
showed an occlusion of the superior mesenteric artery (SMA) at 8cm from its origin by an atheroma-
tous plaques and thrombus.
Results: The patient underwent immediate endovascular thrombo-aspiration of the SMA with restora-
tion of the blood flow to the proximal and middle portion of the ileum, followed immediately by explora-
tory laparotomy. A 1.2m infarcted portion of the small intestine at 2.8m from the ligament of Treitz was 
resected, leaving 20cm to the ileo-caecal valve. A second look laparotomy after 24h revealed necrosis 
of the last 20 cm of the small intestine and a right hemicolectomy with ileo-transverse anastomosis 
was performed. The patient showed a good postoperative outcome and could be dismissed home 
after 15 days.
Conclusion: AMI is linked with a high mortality rate; the treatment outcome is dependent from a rapid 
reperfusion. If bowel infarction cannot be surely excluded by imaging techniques immediate laparos-
copy or laparotomy is mandatory. However, if instantly available, even patients with bowel infarction 
may benefit from primarily endovascular reperfusion followed by explorative laparoscopy or lapa
rotomy in order to reduce the time to reperfusion and to avoid open surgical reperfusion techniques. 
Second look laparotomy permits reassessment of the bowel viability.
	
Figure 1 
	

	
	
Figure 1 Diagnostic angiography showing a thrombus in the distal mesenteric artery  
	 	

Figure 1. Diagnostic angiography showing a thrombus in the distal mesenteric artery

Figure 2 
	

	
	
Figure 2 Final angiography showing a subtotal restoration of the blood flow after endovascular 
thrombo-aspiration 

Figure 2. Final angiography showing a subtotal restoration of the blood flow after endovascular
thrombo-aspiration

594
Testicular torsion in adults aged between 30 and 40-year-old: clinical case series
S. Vanoli, F. Fateri, J. Eigenmann, B. Egger (Fribourg)

Objective: Testicular torsion is a frequent urological emergency requiring urgent assessment and 
management. With a median age at presentation of 15-year-old, the pathology is mainly diagnosed in 
children or young adults going through puberty. Even though, it represents only a marginal proportion 
of the general incidence, few cases of testicular torsion in patient older than 30-year-old have been 
reported in the literature. We present a series of clinical cases of 6 patients aged between 30 and 
40-year-old with surgically confirmed testicular torsion.
Methods: Data of every testicular exploration with suspicion of testicular torsion was retrieved retro-
spectively from our multi-site hospital operation database. Inclusion criteria were patients aged 30 
to 40-year-old, with intraoperative confirmation of testicular torsion, from January 2010 to December 
2019. Surgical protocols and hospitalisation charts were reviewed individually.
Results: A total of 6 patients were included with a median age of 36 years (32-37). The surgical explo-
ration showed good revascularisation after reduction with viable macroscopic aspect in 5/6 patients, 
orchidopexie was then performed. Due to a prolonged ischemic period of 48h before the intervention 
the remaining patient (1/6) presented a necrotic haemorrhagic testicle, thus having to undergo or-
chidectomy. Every patient benefited contralateral orchidopexie. Follow-up was uneventful and median 
hospital stay was of 1.5 day.
Conclusion: In the adult population, inflammatory process such as epidydimitis and orchitis represent 
the large majority of acute scrotal pain. However testicular torsion must remain as part of the differen-
tial diagnosis for any acute scrotal pain whatever the age of the patient. In case of testicular torsion 
suspicion, surgical exploration is always required. 1. Chidi et al. BJU Int. 2011; 180:E156, 2. Kim et al. 
Am J Emerg Med. 201; 36:1302-1303

617
Necrotizing fasciitis (NF) after acute appendicitis (AAP) and appendectomy (AP) in a young healthy 
patient
B. Barcellini, V. Lehmann, B. Egger (Fribourg)

Objective: Complications after AP are rare, encompassing wound infections (3.3%-10.3%) and pelvic 
abscesses (9.4%) [1]. NF in AAP is a seldom but serious complication: only 27 cases are reported in 
the literature of which 7 were diagnosed after AP; 11 patients died subsequently [2-5].
Methods: A 20-year-old woman, known for a diabetes insipidus and overweight, was re-admitted for 
abdominal pain 3 days after a laparoscopic AP in a nearby hospital for a walled-off perforated AAP. Ini-
tial work-up showed an inflammatory syndrome and a right colitis with no sign of abscess formation or 
perforation on CT scan (figure 1). Conservative therapy with intravenous antibiotics was initiated. Upon 
symptom’s worsening and rising inflammatory syndrome, a surgical exploration was conducted. On 
laparoscopy, mobilization of the right parietocolic gutter resulted in pus discharge. At conversion to 
laparotomy an ischemic right colon as well as inflammatory changes encompassing the Gerota’s fas-
cia were found. A right hemicolectomy, a local debridement, a split stoma, and a laparostomy confec-
tion had to be performed.
Results: Histological results showed a NF of the Gerota’s fascia (figure 2), bacteriological assay 
showed the presence of S. milleri, E. faecium and E. coli. No perforation could be found of the resected 
colonic specimen. After a second look operation with placement of irrigation and drainage tubes, a 
delayed abdominal wall closure was done. Antibiotic therapy as well as the continuous peritoneal 
drainage and lavage could be discontinued 3 weeks after. The patient was dismissed home after 29 
days and the split stoma closed 6 months later.
Conclusion: NF can develop in the context of AAP, usually in immunocompromised patients [3], even 
following AP. Toxin-producing bacteria such as Group A hemolytic streptococci and S. Aureus are typi-
cally isolated [3]. Treatment should focus on adequate debridement and lavage/drainage as well as 
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large antibiotic administration. Young and healthy patient with an unimpressive AAP at laparoscopy 
may obviously develop this severe complication, too. We postulate that dissemination occurred ret-
roperitoneally from the walled-off perforation, which made the problem undetected during the initial 
operation. An unfavorable follow-up after AP, even in absence of abscess formation or perforation on 
CT-scan, should motivate a prompt surgical revision.

  

References 
[1] Bhangu et al., Acute appendicitis: modern understanding of pathogenesis, diagnosis and 
management, Lancet 2015; 386:1278-87 
[2] Sawsan Taif et al., Missed acute appendicitis presenting as necrotising fasciitis of the thigh, BMJ 
Case Rep. 2014; pii:bcr2014204247 
[3] Chen CW et al., Necrotizing fasciitis due to acute perforated appendicitis: case report. J Emerg 
Med 2010; 39:178-80 
[4] Thomas WY Chin et al., Necrotising fasciitis: a rare complication of acute appendicitis,  Hong Kong 
Med J 2018; 24(5):535–7
[5] Tsimogianni et al., Fasciitis and septic shock complicating retrocecal appendicitis, Am J Med Sci, 
2012, 343:168-70 
 
 

 
  

 

706 
Portal vein gas in a patient developing a compartment syndrome after blunt abdominal trauma: case 
report
A. Miftaroski, S. Vanoli, B. Egger (Fribourg)

Objective: Portal vein gas is a radiological sign suggesting a serious gastro-intestinal problem. It is 
most associated with bowel ischemia and mesenteric vascular accidents but in a few case reports it 
has also been described in patients with blunt abdominal trauma. Portal vein gas is associated with a 
high mortality rate of up to 75%, even if recent reports suggest an increasing number of cases associ-
ated with benign conditions suitable for conservative treatment. We present a case with portal vein gas 
and an abdominal compartment syndrome after blunt abdominal trauma.
Methods: A 69-year-old patient was admitted to our hospital after a blunt thorax and abdominal com-
pression trauma. Initial CT-scan showed multiple bilateral rib fractures and pulmonary contusion but 
no intra-abdominal pathology. During 24 hours follow-up resuscitation the patient developed a tender 
abdomen with fecaloid vomiting as well as altered consciousness and beginning hemodynamic in-
stability. A second CT-scan demonstrated signs of a paralytic ileus as well as portal vein gas and gas 
in multiple small perigastric veins. Measurements of the intraabdominal pressure through the bladder 
catheter suggested an abdominal compartment syndrome.
Results: Emergency laparotomy was performed confirming the abdominal compartment syndrome 
with no other lesions, especially no signs of bowel ischemia found. Laparostomy was installed. Post-

operative endoscopy showed a normal gastric and duodenal mucosa. At second-look surgery again 
no signs of ischemia or other complications were found and the abdominal wall was closed on day 
5. The rest of the hospitalization was marked by pulmonary embolism and a clostridium colitis which 
could be treated efficiently. Finally, the patient recovered completely and was dismissed home 14 days 
after the trauma with normal findings at 6 weeks out-patient’s follow-up.
Conclusion: Portal vein gas is an important radiological sign of a potentially life-threatening abdominal 
problem. It may also be related to an abdominal compartment syndrome after extensive resuscitation 
in patients with blunt abdominal trauma. Thus, in trauma cases with portal vein gas presenting ad-
ditionally an abdominal symptomatology, compartment syndrome, bowel ischemia or bowel injuries 
must be excluded by a surgical exploration.

856
ERAS vs conventional care in the setting of emergency colorectal Surgery
A. G. Ghyasi, C. Dumont, B. Guendil, I. Fournier (Sion)

Objective: Colorectal (CR) surgery is associated with high rates of complications. Since the 90s 
ERAS have been used worldwide in elective CR surgery, leading to reduce perioperative stress, post-
operative complications, length of hospital stay and therefore the overall costs. As 30% of CR opera-
tions occur in emergency conditions, it naturally raises the question whether ERAS can be suitable in 
the setting of emergency CR surgery. Despite the lack of abundant clinical studies, there is emerging 
evidence that ERAS is feasible in CR surgery. The aim of this article is to assess the feasibility of ERAS 
in emergency CR surgery and furthermore to determine whether ERAS is associated with better post-
operative outcomes.
Methods: A mono-center retrospective cohort study comparing emergency patients undergoing CR 
surgery January 2013 to June 2014 (pre-ERAS) and January 2015 to December 2019 (post-ERAS) 
was performed. Cases were identified by hospital databases. Data collection included patients’ char-
acteristics, operative details and post-operative outcomes. Patients’ characteristics involved age, sex. 
Operative details involved oncological vs non-oncological disease, right-sided vs left-sided colon re-
section, surgical technic (open surgery vs standard laparoscopy). Post-operative outcomes involved 
post-operative complications according to Clavien-Dindo system, length of hospital stay.
Results: 302 patients who went emergency CR surgery were included, of which pre-ERAS 53 and post-
ERAS 249. Both groups were homogenous regarding median age, sex, nature of colon disease and 
side of the colon resection. Thorough profound analysis of the data, it has been found that post-ERAS 
group had less major complications IVa/IVb and more complication-free patients during the hospitali-
zation. The study also revealed that ERAS programme shorten a median length of stay by 3.5 days. 
Over the period of the study, we also noticed that there was an increase of standard laparoscopic colon 
resections. The trend suggests that minimally invasive CR surgery could be adopted in the setting of 
emergency CR surgery.
Conclusion: ERAS is feasible and safe in the setting of emergency CR surgery. ERAS is associated 
with less major complications and more complication-free patients than the conventional care. ERAS 
shorten a median length of hospital stay by 3.5 days.
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Bariatrie und Hernien – Bariatrie

662
Konversion von Schlauchmagen in Roux-Y Magenbypass wegen therapierefraktärem Reflux – Aus-
wirkung auf das Gewicht?
J. von Grönheim, U. Pfefferkorn (Olten)

Objective: Die Schlauchmagenresektion ist die aktuell weltweit am häufigsten durchgeführte bari-
atrische Operation. Bei einer relevanten Anzahl von Patienten kommt es zu einer zum Teil therapiere-
fraktären Refluxsymptomatik und bei bis zu 15% zu einem Barrett-Oesophagus. Die Standardtherapie 
besteht in der Regel in der Umwandlung in einen Roux-Y Magenbypass mit sehr guten Resultaten 
bezüglich der Refluxkontrolle und Rückbildung der Barrett-Schleimhaut. Die Auswirkung einer solchen 
Umwandlungsoperation auf das Gewicht ist unklar.
Methods: Retrospektive Analyse von Patienten, welche wegen einer Refluxproblematik von einem 
Schlauchmagen in einen Roux-Y Magenbypass konvertiert wurden und Vergleich mit einer Kon-
trollgruppe, welche eine Umwandlungsoperation wegen sekundärer Gewichtswiederzunahme erhielt.
Results: Zwischen 2014 und 2019 erhielten 34 Patienten an unserer Institution einer Umwandlung von 
einem Schlauchmagen in einen Roux-Y Magenbypass. Bei 19 war die Indikation eine Dysphagie, thera-
pierefraktäre Refluxsymptomatik oder der Nachweis eines Barrett-Oesophagus (Gruppe Reflux (R)), 
bei 12 stand der sekundäre Gewichtswiederanstieg im Vordergrund (Gruppe Gewicht (G)). 3 Patienten 
erhielten die Konversion innert 3-5 Monaten und wurden von Analyse ausgeschlossen. Der bezüglich 
des erreichten BMI Nadirs nach Schlauchmagenresektion erfolgte sekundäre Gewichtswiederanstieg 
war in der Gruppe Gewicht tendenziell aber nicht signifikant höher (Mittelwert 15.5kg (G) vs. 9.6kg (R); 
p = 0.08). Der BMI sank 12 Monate nach der Konversion um durchschnittlich 8.8 (G) vs. 2.6 (R) Punkte, 
entsprechend 20.5% (G) vs. 7.9% (R) (p = 0.003). 60% der Patienten konnten nach der Konversion den 
nach Schlauchmagenresektion erreichten Gewichtsnadir ebenfalls erreichen oder unterbieten.
Conclusion: Eine Konversion von Schlauchmagenmagen zu Roux-Y Magenbypass führt bei selektio-
nierten Patienten nach einem Jahr zu einer relevanten Gewichtsabnahme. Auch bei Patienten, die 
eine Konversion von einem Schlauchmagen in einen Roux-Y Magenbypass wegen therapierefrak-
tärer Refluxsymptomatik, Barrett-Ösophagus oder Dysphagie erhalten kommt es bei 80% zu einer 
Gewichtsabnahme, welche aber weniger ausgeprägt als bei den Patienten, welche die Konversion 
wegen sekundärer Gewichtszunahme erhalten.
 

735
C-reactive protein level over 100 mg/l postoperatively: is it useful to detect early complications after 
bariatric surgery?
K. Sromek, S. Oettli, P. Nussbaumer (Lachen)

Objective: Bariatric surgery involves the risk of postoperative infectious complications, in particular, 
anastomotic leaks and intra-abdominal abscesses. C-reactive protein (CRP) is a nonspecific marker 
of inflammation which has gained attention as a test to predict postoperative infectious complications. 
This retrospective study evaluated the diagnostic value of CRP > 100 mg/l on postoperative day (POD) 
2 or 3 to detect early complications after bariatric surgery.
Methods: 300 patients who underwent laparoscopic Roux-en-Y gastric bypass (LRYGB), laparoscopic 
sleeve gastrectomy (LSG), Omega-loop gastric bypass (OAGB) or revisional surgery (RS) between 
01/2017 and 01/2020 in our bariatric unit were included in the study. Postoperative CRP was meas-
ured in all of them, mostly on POD 3. Depending on the surgeon in charge CRP > 100 mg/l resulted in 
an abdominal computer tomography to detect IAI, mainly anastomotic insufficiency.
Results: The 300 bariatric procedures were distributed as follows: LRYGB=215, LSG=55, OAGB=13, 
RS=17. In total 83 patients CRP > 100 mg/l was observed. In 39 a CT scan was performed.  5 patients 
(1,6%) with CRP between 196 and 498 mg/l had an intra-abdominal infection (IAI) (4) or bowel ob-
struction (1). All of them presented with clinical symptoms such as tachycardia, abdominal pain and/
or vomiting. 34 CT scans were normal. 5/44 patients without CT had complications in hospital (2) or 
after discharge (3). 7/217 pat. With CRP<100 and clinical symptoms had a CT scan. 1 SBO needed 
reoperation. All patients without symptoms and CRP <100 were discharged inconspicuously. In our 
cohort this results in a sensitivity of 0.56 and specifity of 0.74.
Conclusion: After bariatric surgery elevated CRP > 100 mg/l on POD 3 without clinical symptoms is not 
an accurate predictor for early complications after bariatric surgery.

  
454
Case report: Retroperitoneal perforation of a duodenal diverticulum containing a large enterolith after 
Roux-en-Y bypass and cholecystectomy
N. Kabelitz, B. Brinken, R. Bumm (Chur)

Objective: Roux-en-Y gastric bypass (RYGB) is one of the most regularly performed bariatric opera-
tions. Small bowel obstruction (SBO) is a common complication and in rare cases generated by en-
teroliths. Postoperative incidence of cholelithiasis after RYGB is higher than in the general population 
(30% vs. 2-5%), since the altered anatomy may lead to impaired gallbladder motility and biliary stasis. 
The latter is also seen in intestinal diverticula, which mostly occur in the duodenum around the ampulla 
of Vater (periampullary diverticula; PAD). Mostly, enteroliths are clinically insignificant. The formation 
of an enterolith leading to SBO is a chronic process. An uncommon complication is a perforation of 
a diverticulum leading to a potentially life threatening situation. According to literature, optimal treat-
ment for enteroliths causing complications after RYGB is operative stone removal and eliminating of 
the underlying cause.
Methods: We report the case of a 47-year-old female, who presented in a nearby hospital 9 years after 

RYGB and cholecystectomy with acute pain in the upper abdomen, which started the night prior to 
admission. A CT scan was performed and a perforation of a diverticulum was highly suspected, so 
she was referred to our hospital. Due to the reduced general condition of the patient we decided to 
perform an explorative laparotomy. The colic flexure was mobilized and a Kocher manoeuvre added, 
so we were finally able to find and open the duodenal diverticulum. An enterolith of the size of 7x4 cm 
was exposed, removed and the diverticulum closed. Two T-drains were inserted. The postoperative 
course was uneventful. Antibiotic therapy could be stopped 10 days postoperatively and the patient 
was discharged with the drains in situ. During follow up she only complained of some irritation due to 
the drains, which were removed gradually and treatment could be terminated.
Conclusion: In current literature, enteroliths and bile duct stones are highly associated with PAD and are 
seen more often after bariatric surgery. Mechanisms leading to this cause are not fully understood yet. 
Our patient presented two risk factors: a duodenal diverticulum and status after abdominal surgery; 
both sources of stasis that may lead to development of stones. Although symptomatic enterolithiasis is 
a rare complication after RYGB, threshold for surgical intervention should be low if clinically suspected.
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487
Sleeve gastrectomy or gastric bypass: a „post-code” lottery? – A comprehensive national analysis of 
the utilization of bariatric surgery in Switzerland between 2011-2017
D. Gero1, M.-A. Schneider1, M. Suter2,3, R. Peterli4, R. Vonlanthen1, M. Turina1, M. Bueter1 (1Zurich, 2Aigle, 
3Lausanne, 4Basel)

Objective: A considerable worldwide trend shift was observed in bariatric surgery (BS), with sleeve 
gastrectomy (SG) becoming the most frequently performed operation followed by Roux-en-Y gastric 
bypass (RYGB). However, the main indications for one or the other procedure show large inter-center 
variations and warrant further investigations. The aim of this study was to identify recent nation-wide 
trends in the use of BS.
Methods: Observational, retrospective, nationwide analysis of all BS-related hospitalizations in Swit-
zerland between 01/01/2011-12/31/2017. Anonymized data were provided by the Swiss Federal Sta-
tistical Office. The database was queried for elective bariatric procedures based on ICD-10 codes and 
national surgical codes. Multivariate logistic regression was performed with the R software.

Results: In total, 26’355 bariatric operations were performed in Switzerland between 2011-2017. RYGB 
was the prevailing procedure, although its annual proportion decreased from 80% in 2011 to 70% 
in 2017 (P <0.001). The use of SG increased from 14 to 23%, while revisional BS procedures varied 
between 2-4%. Factors with a significant impact on procedural choice in favor of SG were male sex, 
younger (<20 years) or older age (>60 years), metabolic comorbidities and non-private insurance. 
Gastro-esophageal reflux disease increased the chances of RYGB.  We found strong geographical 
differences in procedure selection that outweighed patient-related factors, with patients in German- 
and Italian-speaking areas having the highest likelihood (OR 4.2 and 3.7) to receive a SG. The over-
all rate of inhospital postoperative complications decreased from 10 to 7% from 2011 to 2017. Until 
discharge, primary RYGB and SG had similar incidence of gastrointestinal leakage (1.7%), bleeding 
(2.2%), wound infection (1.7%), pneumonia (0.8%) and mortality (0.05%), however, a significantly 
higher incidence of re-operations (8.1 vs 6.8%) and ileus (0.7 vs 0.1%) were observed following RYGB.
Conclusion: The detection of paramount geographic differences in primary BS procedure selection 
indicates a lack of objective rationales and suggests that non-medical factors also impact on decision 
between SG and RYGB. We assume that the level and place of training of the surgeon, the annual case-
load of the center, the recommendation of the referring physicians and of social-media communities 
may impact the choice of the primary BS procedure.
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554
Socio-demographic profile of patients awaiting bariatric surgery and related factors contributing to 
surgery
V. Richard, G. Giudicelli, N. Krähenbühl, E. Greiner, M. Worreth, A. Saadi (Neuchâtel)

Objective: Obesity is increasing in Switzerland and currently concerns more than 10% of the popula-
tion. Conservative approaches have demonstrated poor results related to obesity multifactorial origin. 
In this context, bariatric surgery allows a sustainable weight loss, but only 1 to 2% of the patients 
with BMI >= 35kg/m2 have access to this treatment each year. The aim of this study is to identify the 
profile of patients applying to a Swiss reference centre for a bariatric surgery and factors contributing 
to surgery.
Methods: All patients consulting in our reference centre between the 1st of January 2016 and the 30th 
of June 2017 for a first bariatric procedure were retrospectively included. Demographic data : age, 
gender, marital status, parenthood, birth country, education level and professional status were col-
lected, as well as anthropomorphic indicators, preoperative psychological and dietary evaluations. The 
preoperative process usually lasts one year. Patients that had not undergone surgery after more than 
2 years of follow-up were considered as drop off for surgery, at least temporarily. Socio-demographic 
clusters were established using the K-means method and variables linked to non-operation identified.
Results: A total of 221 patients were divided into four distinct socio-demographic clusters, among 
which a particularly deprived cluster (women, non-active) represented 34% of the total. 122 (55%) 
patients were operated on during the study period after a follow-up of at least 2 years. Psychological 
(p<0.000) and dietary (p<0.000) evaluations, as well as male gender (p<0.05) were significantly 
associated with non-operation. Socio-demographic variables were not significantly associated with 
receiving the surgery.
Conclusion: A high proportion of patients had a precarious socio-economic situation, stressing the 
importance of specific caring and supporting measures. Nearly half of the patients were not oper-
ated on after 2 years of follow-up, mainly due to relative or absolute contraindications related to the 
psychological and dietary evaluations, demonstrating the importance of a complete multidisciplinary 
preoperative process.

Operated
N=122 Share Non-Operated

N=99 Share p-value1

N
(median) % N

(median) % Chi2 (Mann-
Whitney)

Age (43.00) (42.00) (0.318)

BMI (Kg/m2) (41.00) (40.00) (0.254)

Gender
Female 105 0.86 74 0.75
Male 17 0.14 25 0.25

Marital status
Single 32 0.26 30 0.30
Married 61 0.50 43 0.43
Divorced / Separated 25 0.20 24 0.24
Widowed 4 0.03 2 0.02

Child(ren)
No 25 0.20 16 0.16
Yes 92 0.75 57 0.58
NA 5 0.04 26 0.26

Birth country
Switzerland 63 0.52 29 0.29
Portugal 25 0.20 11 0.11
Other (21) 25 0.20 16 0.16
NA 9 0.07 43 0.43

Education
Mandatory school 36 0.30 9 0.09
Upper secondary level 64 0.52 19 0.19
Tertiary level 10 0.08 5 0.05
NA 12 0.10 66 0.67

Professional status
Employed 68 0.56 49 0.49
Stay at home 20 0.16 11 0.11
Disability insurance 10 0.08 14 0.14
Social aid 7 0.06 12 0.12
Employement insurance 11 0.09 5 0.05
In school 2 0.02 5 0.05
Retired 4 0.03 3 0.03

Psychological evaluation
Favourable 20 0.16 0 0.00
Close postop follow-up 35 0.29 2 0.02
Close preop follow-up 51 0.42 8 0.08
Unfavourable 4 0.03 19 0.19
NA 12 0.1 70 0.71

Dietary evaluation
Favourable 16 0.13 1 0.01
Close postop follow-up 26 0.21 5 0.05
Close preop follow-up 32 0.26 9 0.09
Unfavourable 1 0.01 9 0.09
NA 47 0.39 75 0.76

1 Tests calculated without taking NAs into account

0.000

0.000

Descriptive analysis of operation status according to socio-demographic and follow up variables

0.170

0.049

0.685

0.532

0.999

0.568

Descriptive and clustering analysis of patients regarding socio-demographic and follow-up characteristics
All 

N=221
Share Group 11 

N=30
Group 21 

N=40
Group 31 

N=76
Group 41 

N=75 p-value2

N 
(median) % % 

(median)
% 

(median)
% 

(median)
% 

(median)

Chi2 
(Kruskal-
Wallis)

Age (43.00) (46.50) (30.00) (45.00) (43.00) (0.000)

BMI (Kg/m2) (41.00) (40.00) (43.00) (40.00) (40.00) (0.006)
Gender

Female 179 0.81 0.03 0.68 1.00 1.00
Male 42 0.19 0.97 0.33 0.00 0.00

Marital status
Single 104 0.47 0.70 0.03 0.45 0.64
Married 62 0.28 0.07 0.85 0.17 0.17
Divorced / Separated 49 0.22 0.20 0.13 0.33 0.17
Widowed 6 0.03 0.03 0.00 0.05 0.01

Child(ren)
No 149 0.67 0.60 0.00 0.86 0.88
Yes 41 0.19 0.10 0.88 0.01 0.03
NA 31 0.14 0.30 0.13 0.13 0.09

Birth country
Switzerland 92 0.42 0.37 0.55 0.29 0.49
Portugal 36 0.16 0.10 0.05 0.25 0.16
Other (21) 41 0.19 0.27 0.18 0.25 0.09
NA 52 0.24 0.27 0.23 0.21 0.25

Education
Mandatory school 45 0.20 0.13 0.08 0.34 0.16
Upper secondary level 83 0.38 0.33 0.55 0.22 0.45
Tertiary level 15 0.07 0.10 0.08 0.05 0.07
NA 78 0.35 0.43 0.30 0.38 0.32

Professional status
Employed 117 0.53 0.67 0.53 0.07 0.95
Stay at home 31 0.14 0.00 0.00 0.38 0.03
Disability insurance 24 0.11 0.10 0.10 0.21 0.01
Social aid 19 0.09 0.10 0.03 0.20 0.00
Employement insurance 16 0.07 0.10 0.13 0.09 0.01
In school 7 0.03 0.00 0.18 0.00 0.00
Retired 7 0.03 0.03 0.05 0.05 0.00

Operated
Yes 122 0.55 0.47 0.50 0.46 0.37
No 99 0.45 0.53 0.50 0.54 0.63

Psychological evaluation
Favourable 20 0.09 0.00 0.13 0.07 0.13
Close postop follow-up 37 0.17 0.10 0.18 0.21 0.15
Close preop follow-up 59 0.27 0.30 0.25 0.26 0.27
Unfavourable 23 0.10 0.07 0.18 0.07 0.12
NA 82 0.37 0.53 0.28 0.39 0.33

Dietary evaluation
Favourable 17 0.08 0.03 0.08 0.12 0.05
Close postop follow-up 31 0.14 0.07 0.15 0.14 0.16
Close preop follow-up 41 0.19 0.33 0.18 0.20 0.12
Unfavourable 10 0.05 0.00 0.08 0.03 0.07
NA 122 0.55 0.57 0.53 0.51 0.60

1 Clusters defined with socio-demographic variables (upper lines)
2 Tests calculated without taking NAs into account

0.000

0.000

0.000

0.000

0.382

0.003

0.001

0.390

0.170
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512
Prophylactic negative-pressure wound therapy for prevention of surgical site infection in open ab-
dominal surgery: a systematic review and meta-analysis
J. Meyer1, E. Roos2, Z. Abbassi1, N. Buchs1, F. Ris1, C. Toso1 (1Geneva, 2Stockholm/SE)

Objective: Prevention of surgical site infection (SSI) is a public health challenge. Our objective was to 
determine the effect of prophylactic negative-pressure wound therapy (pNPWT) on the prevention of 
SSI in open abdominal surgery.
Methods: MEDLINE, Embase and Web of Science were searched from inception to the 06.10.2019 for 
original studies reporting the incidences of SSI in patients undergoing open abdominal surgery with 
and without pNPWT. Conference abstracts were excluded. Studies including patients <18 y.o., studies 
reporting use of pNPWT on perineal wounds, inguinal wounds, caesarean delivery, or studies with 
antibiotic wound irrigation, were excluded. The protocol was registered in PROSPERO and the review 
was performed according to the PRISMA guidelines. Risk difference (RD) between control and pNPWT 
patients and odds ratios (OR) for SSI for patients with pNPWT were obtained using random effects 
models. Heterogeneity was assessed using the Q-test and quantified using the I2 value. Number need 
to treat (NNT) was obtained using 1/(-RD). Assessment of bias of included studies was performed ac-
cording to the Newcastle-Ottawa scale for observational studies and to the Cochrane Collaboration’s 
tool for randomized controlled trials.
Results: Twenty-one studies (2’930 patients) were retained for the analysis. Pooled RD between 
patients with and without pNPWT was -12% (95%CI: -17% to -8%, I2: 54%, p<0.00001). That risk 
difference was -12% (95% CI: -22 to -1%, I2 : 69%, p=0.03) when pooling only RCT (792 patients). 
pNPWT was protective against the incidence of SSI with an OR of 0.44 (95%CI: 0.31-0.62, I2: 54%, 
p<0.00001). In patients undergoing colorectal surgery (1’134 patients), abdominal wall reconstruc-
tion (460 patients) or pancreaticoduodenectomy (578 patients), the OR were of, respectively, 0.28 
(95%CI: 0.11-0.68, I2: 72%, p=0.004), 0.53 (95%CI: 0.30-0.93, I2: 25%, p=0.03), and 0.35 (95%CI: 
0.21-0.58, I2: 0%, p<0.0001). When pooling only high-quality observational studies (642 patients) or 
RCT (527 patients), OR were of 0.31 (95%CI: 0.12-0.79, I2: 72%, p=0.01) and 0.32 (95%CI: 0.11-0.94, 
I2: 71%, p=0.04), respectively. NNT was 9 (95%CI: 6-13) when pooling all studies.
Conclusion: Existing studies indicate that pNPWT on closed wounds is protective against the occur-
rence of SSI in abdominal surgery and its subspecialties. Further, the NNT is low with 9 patients to treat 
to avoid one case of SSI.

513
Prophylactic negative-pressure wound therapy for prevention of surgical site infection in abdominal 
surgery: a nationwide cross-sectional survey
E. Roos1, J. Meyer2, Z. Abbassi2, C. Toso2, J. Douissard2, F. Ris2, N. Buchs2 (1Stockholm/SE, 2Geneva)

Objective: Our objective was to determine current practice in Switzerland regarding the use of pNPWT 
in abdominal surgery and to develop ideas for improvement.
Methods: An online survey constituted of 22 questions was carried out to evaluate the use of pNPWT 
among abdominal surgeons in Switzerland. Abdominal surgeons were identified through the Swiss 
Surgical Society. Descriptive analysis was performed using the PRISM software. Results were ex-
pressed as proportions or as means±SEM, when appropriate.
Results: An intermediate analysis was performed on the 22.12.2019. Fifty-seven surgeons have re-
plied to the survey. Four were excluded for not being specialists in surgery, leaving 53 responders for 
analysis. Forty-three (81.1%) were males ; the mean age was 49.4±1.3 years. Thirty (56.6%) respond-
ers were specialists in general surgery, sixteen (30.2%) were also specialists in visceral surgery, nine 
(17.0%) also had a European Board Certification. Fifteen (28.3%) were employed in a University Hos-
pital, twenty-nine 54.7%) in a regional hospital and nine (17.0%) in a private clinic. Thirty-eight (71.7%) 
were using pNPWT, 3 (5.7%) have stopped using it and 12 (22.6%) have never used it. Main reason 
for discontinuation was absence of observed benefit. Among the 38 surgeons using pNPWT, used 
devices were the PREVENA incision management system by 28 (73.7%), the PICO single use negative 
pressure wound therapy system by 22 (57.9%) and a customized system by 12 (31.6%). pNPWT was 
used on median laparotomy by 34 responders (89.5%), closed stoma wounds by 13 (34.2%), closed 
perineal wounds by 10 (26.3%), Pfannenstiel incisions by 9 (23.7%), groin incisions by 7 (18.4%), 
subcostal incisions by 5 (13.2%), Mc Burney incisions by 3 (7.9%) and other incisions by 11 (28.9%). 
Twenty-nine responders (76.3%) used pNPWT on less than 10% of patients, six (15.8%) on 10-25% of 
patients and three (7.9%) on 25-50% of patients. Suggestions for improvement to pNPWT were : better 
sealing, recyclable system, better adaptation to the perineum, smaller device, reduced cost and pos-
sibility to check the surgical wound through the dressing.
Conclusion: pNPWT for prevention of wound-related complications is widely used among Swiss sur-
geons, mostly on midline incisions. However, most of them apply pNPWT on a small proportion of 
patients only. There is still place for improvement of the technique.

531
e-TEP approach: a new way for Rives-Stoppa repair?
R. Sonzini, A. Beniamin Abdelghany, C. Miatello, A. Donadini (Lugano)

Objective: One of the most common complications of laparotomic surgery is abdominal incisional 
hernia. The target is to cover all hernia defects and to realize a tension free reparation and anatomical 
reconstruction of the abdominal wall. Literature describes a number of procedures to treat incisional 

hernias, using either open or laparoscopic surgeries. The chosen access point was an e-TEP (extend-
ed–total extraperitoneal): trocars were inserted in the space between anterior abdominal wall muscles 
and peritoneum, avoiding the opening and closing of the peritoneum.
Methods: The case report regards a 47 years old male with a large abdominal incisional hernia, after 
laparoscopic resection of the sigmoid colon for a diverticular disease converted into laparotomy and 
ileostomy. The chosen procedure was a Rives-Stoppa technique with e-TEP access. The first trocar 
with balloon was inserted in the retromuscular space using the ileostomy scar, in order to open the 
Bogros and Retzius spaces. Further trocars are positioned as follows: one in the left iliac fossa, one in 
the right iliac fossa and two in the suprapubic region. Both retro-muscular spaces are set free at rectus 
abdominal muscles level, with some difficulties because of the large incisional hernia located in the 
middle of the scar. The hernial sac is prepared, then the transverse abdominal muscle was released 
with a TAR approach (Trasversus Abdominis muscle Release). Lastly the hernial breach is closed and 
a pre-peritoneal / retro-muscular 25x30 cm net is placed. The excess skin was trimmed, followed by 
subcutaneous and skin closure with intradermic sutures and acrylic glue.
Results: The patient underwent the above mentioned surgery without intraoperative complications. 
The post-operative course was regular. The patient was mobilized and resumed normal alimentation 
without problems. Pain was managed with level 1 antalgic therapy per os. On the fifth post-operative 
day, the patient was discharged with clean wounds.
Conclusion: Even with a higher learning curve with respect to other techniques, e-TEP procedure could 
represent the best treatment option for recurring incisional hernias. Furthermore, thanks to the combi-
nation of the Rives-Stoppa technique and laparoscopy advantages allow the patient to benefit from a 
shorter and less painful post-operative recovery.

577
Hydrocele of the canal of Nück in an aged female patient: case report
V. Mégevand1, C. Theodoloz1, M. Chilcott1, B. Egger2 (1Riaz, 2Fribourg)

Objective: A cyst of the Canal of Nück, more often called female hydrocele, is per definition a small 
evagination of the parietal peritoneum due to a patent processus vaginalis in females. It is more often 
observed in pediatric patients although some cases of adults presenting it have been reported. We 
present here the case of hydrocele of the Canal of Nück in an aged female patient.
Methods: A 90-years-old otherwise healthy female patient presented to our clinic with a complaint of 
painless swelling in her right groin that had first appeared four weeks previously and had grown in 
size since. No history of urinary or digestive symptoms. The mass had been absent in childhood and 
adolescence and the patient denied any previous hernias or prior abdominal surgery apart from a 
caesarean. Clinical examination showed a small, round mass lateral to the right pubic tubercule that 
was not reducible and no abdominal wall defect was palpable.
Results: Abdominal ultrasound showed a fluid collection lying superficially to the pubic bone at the 
level of the superficial inguinal ring. Pelvic MRI showed a multiloculated structure in the right groin, 
in contact with the round ligament with low- and high-signal intensities observed on the T1- and T2-
weighted images, respectively, without post-gadolinum contrast enhancement - only the wall and 
septa were contrast-enhanced. The cystic mass included an intra-abdominal component measuring 
19x30mm. These imaging modalities suggested the presence of a cyst of the canal of Nück opening 
the differential diagnosis of various types of hernias, including inguinal and femoral hernia, tumor or 
abscess formation. Considering the patient’s request and given the disturbing nature of the lesion, an 
elective surgical approach was performed. A patent processus vaginalis along the round ligament with 
a fluid content was found. The peritoneal sac was resected, the peritoneum closed and the abdominal 
wall re-enforced by a Lichtenstein mesh procedure.
Conclusion: Usually described in pediatric populations, the cyst (or hydrocele) of the canal of Nück is 
a benign lesion we highly suspected in this case based on the clinical symptoms and imaging modali-
ties. This case suggests that the hydrocele of the canal of Nück should be included in the differential 
diagnosis of groin masses in adult female patients and treated according to complaints and clinical 
findings.
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The MRI images (Fig. 1-3) show a 3.74 x 2.17 -cm mass with a relatively well-defined margin in the right 
inguinal canal. The lesion shows low- and high-signal intensities  on the T1- and T2-weighted images 
respectively. A diagnosis of cyst (or hydrocele) of the canal of Nuck can be suggested because the wall and septa 
are contrast-enhanced. 
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The MRI images (Fig. 1-3) show a 3.74 x 2.17 -cm mass with a relatively well-defined margin in the right
inguinal canal. The lesion shows low- and high-signal intensities on the T1- and T2-weighted images
respectively. A diagnosis of cyst (or hydrocele) of the canal of Nuck can be suggested because the wall and 
septa are contrast-enhanced.

690
Angiomyomatous hamartoma, a case of inguinal swelling
F. Latinis, F. Butti, O. Tobler, A. Sgroi, A. Vanoni-Colombo, G. Herren, P. Fournier, G. Zufferey (Nyon)

Objective: Angiomyomatous hamartoma (AMH) is a rare benign vascular disease of lymph node. It was 
first defined by Chan et al. in 1992 and etiology is currently unknown. The most common localisations 
described in the literature are the inguinal and femoral area. Some case of head and neck, and popliteal 
localisation has also been reported. Theses lesions cause lymphadenopathy, usually asymptomatic. 
Some ipsilateral limb swelling association and a very rare few cases of painful nodes were described. 
Due to the benign characteristic of AMH, complete surgical excision is the treatment of choice. Currently, 
no report of recurrence was found in the literature. So far, only 31 case of human AMH are described. We 
report a case of left inguinal AMH.
Methods: We report the case of a 66years old man, known for type II diabetes mellitus, who was referred 
to surgical consultation by his general practitioner. He complained of a left inguinal swelling, bothering 
him in every-day activities. An ultrasound was performed and showed multiples inguinal adenopathy. 
The anatomopathological analysis of a needle biopsy was a fibrous reshuffle of lymphoid tissue without 
any signs of malignant of inflammatory disease. A pelvic CT-scanner was order to specify the diagnosis 
and demonstrated multiples large left adenopathy. A diagnostic excision of the main inguinal adenopa-
thy was performed.
Results: A 2.8x2.2x1.5cm mass was removed. The surgery was uneventful. Anatomopathological anal-
ysis was an angiomyomatous hamartoma. It showed a lymph node with a thickened fibrous capsule 
associated with thick-walled vessels, some smooth muscle cells, fibrous tissue and adipose tissue. 
The patient showed no recurrence so far.
Conclusion: AMH remain an unknown rare differential diagnostic of lymphadenopathy, mainly found 
in inguinal node locations. The surgical removal of the lymph node is curative, with no recurrence re-
ported in the literature.

749
Versorgung symptomatischer Nuck`scher Zysten
S. Soppe, A. Keerl, A. Nocito (Baden)

Objective: Die Nuck`sche Zyste, das Pendent zur männlichen Hydrocele, kommt bei Frauen nur sehr 
selten vor und führt noch seltener zu einer Symptomatik. Eine symptomatische Nuck`sche Zyste kann 
sich allerdings mit Beschwerden, ähnlich einer Inguinalhernie auswirken, so dass man diese Patientin-
nen einer Therapie zuführen sollte.
Methods: Wir präsentieren in unserem Videovortrag die minimal-invasive Resektion einer symptoma-
tischen Nuck`schen Zyste bei zwei Patientinnen. In beiden Fällen wurde bei Verdachtsdiagnose auf 
eine Nuck`sche Zyste ein MRI des Beckens durchgeführt, welches die Diagnose bestätigte. Obwohl 
es sich bei der Nuck`schen Zyste per Definition nicht um eine Inguinalhernie handelt, vertreten wir die 
Auffassung, dass es durch die Zystenresektion zu einer Destabilisierung der Leistenregion kommt, so 
dass nach Resektion eine Stabilisierung mittels Netzplastik nötig ist. In beiden von uns vorgetragenen 
Fällen führten wir diese Operation einmal gemäss einer «Total extraperitonealen endoskopischen 

Netzplastik» (TEP), sowie im zweiten Fall gemäss einer «Total abdominellen präperitonealen Netzplas-
tik» (TAPP) durch.
Results: In beiden von uns vorgestellten Fällen verliefen die Operationen sowie der kurzstationäre 
Aufenthalt ohne Komplikationen. Ebenfalls zeigten sich die Nachkontrollen unauffällig ohne Hinweis 
auf ein Rezidiv.
Conclusion: Bei einer symptomatischen Nuck`schen Zyste der Frau sehen wir die Indikation zur op-
erativen Versorgung gegeben. Dies kann, wie wir in unserem Videovortrag zeigen, problemlos mini-
mal-invasiv mit den gewohnten Zugängen für eine «Total extraperitoneale endoskopische Netzplas-
tik» (TEP) oder gemäss einer «Total abdominellen präperitonealen Netzplastik» (TAPP) durchgeführt 
werden. Ebenfalls empfehlen wir nach Resektion der Zyste die Stabilisierung der Leistengegend mittels 
Netzplastik. Weiterhin ist die präoperative Diagnostik mittels MRI zu empfehlen um mögliche Komplika-
tionen, wie Endometrioseherde in der Zyste auszuschliessen.

771
Aussergewöhliche Lage einer Appendicitis acuta in einer Narbenhernie
S. Soppe, A. Keerl, A. Nocito (Baden)

Objective: Es gibt in der Klassifikation neben den typischen Hernienarten wie Leisten- und Umbilicalh-
ernien mannigfaltige selten vorkommende Hernien, sowie noch seltener vorkommende Hernienarten 
mit einem bestimmten Bruchinhalt.
Methods: In unserem Fall zeigt sich eine bisher nicht klassifizierte und in der Literatur kaum beschrie-
bene Hernienart. Eine 64-jährige adipöse Patientin stellte sich mit starken Abdominalschmerzen sowie 
Allgemeinzustandsverschlechterung, Fieber und erhöhten Infektwerten auf unserer Notfallstation 
vor. Es besteht eine Status nach diagnostischer Laparoskopie, offener Reposition und  Fasziendirek-
tverschluss bei inkarzerierter Umbilikalhernie. Ansonsten ist die Patientin gesund. Klinisch zeigt sich 
das Abdomen mit einer druckdolenten Schwellung sowie Rötung paraumbilical links. Reizlose Lapa-
roskopienarben sowie eine reizlose Laparotomienarbe. Ein auf unserer Notfallstation durchgeführtes 
CT-Abdomen bestätigt die Verdachtsdiagnose einer inkarzerierten Narbenhernie paramedian links. 
Wir entschieden uns zur notfallmässigen Laparotomie. Operativ zeigt sich nach medianer Laparoto-
mie eine Inkarzeration des distalen Ileums sowie des Ileocoecalpols mit einer gedeckt perforierten 
Appendicitis acuta als Bruchinhalt. Nach kompletter Dünndarmrevision ohne Auffälligkeiten und guter 
Erholung des primär livid verfärbten Darmes sowie eines vorliegenden Coecum mobile und nicht fixi-
ertem Colon ascendens wird eine offene Appendektomie durchgeführt. Die Patientin konnte das Spital 
am sechsten postoperativen Tag verlassen.
Results: Insgesamt werden in der Weltliteratur nur 12 Fälle einer inkarzerierten Appendicitis acuta in 
einer Narbenhernie beschrieben. Für Inkarzerationen der Appendix in eine Leisten- oder Schenkelh-
ernie wurden bereits in der Vergangenheit Eigennamen dieser Hernientypen in der Literatur verankert. 
Die Amyand-Hernie beschreibt das Vorliegen der Appendix in einer Inguinalhernie, die De Garengeot-
Hernie hingegeben die Lage der Appendix in einer Femoralhernie.
Conclusion: Auch wenn die meisten Hernien in die typischen bekannten Klassifikationen eingeteilt 
werden können, muss man sich immer wieder bewusst werden, dass es auch Weichteilbrüche abseits 
der täglich gesehenen Routine gibt. Mit diesem Bewusstsein im Hintergrund ist es sicherlich einfacher 
auch bei speziellen Bruchinhalten schneller die zutreffende Diagnose zu stellen.
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Totally robotic retromuscular abdominal wall reconstruction with bilateral transversus abdominis re-
lease for complex incisional hernia
J. Douissard, A. Dupuis, D. Guedj, C. Toso, M. E. Hagen (Geneva)

Objective: Complex abdominal wall defects are hardly adressed by traditional open or laparoscopic 
techniques. Open retromuscular repair for large incisional hernias requiring component separation 
techniques are associated with a high rate of surgical site complications. These large defects are not 
suitable for laparoscopic onlay mesh repair because of the complex adhesiolysis, high risk of mesh 
bulging and hernia recurrence. The surgical robotic system allows to perform an open-like repair with 
posterior component separation but through a laparoscopic access, thus combining the best of both 
approaches.
Methods: This video describes the technique of totally robotic retromuscular abdominal wall recon-
struction with bilateral posterior component separation (transversus abdominis release). Surgical ac-
cess, dissection, reconstruction and functional outcomes have been video-recorded. Technical tips, 
pitfalls and expected outcomes are discussed.
Results: A 52 year old obese patient (BMI 37.62kg/m2) presented with multiple anterior abdominal 
wall defects (maximum defect diameter 12cm). Abdominal surgical history consisted of multiple 
stabbing suicide attempt 27 years ago which required midline laparotomy and small bowel resection.  
After laparosocpic access to the abdominal cavity severe intra-abdominal adhesions were found and 
managed robotically. Totally robotic retromuscular abdominal wall dissection with bilateral posterior 
component separation was then performed to allow defect closure. Complete xypho-pubic midline re-
construction was achieved with the robotic system and a 26x36cm polypropylene mesh reinforced the 
repair in the retromuscular space. Total operative time was 380 minutes. Surgical drain was removed 5 
days later and no general or surgical site complication occured. Post-operative pain was very low with 
VAS of 0/10 in the evening after the procedure, and 2/10 at post-operative day 1, allowing the patient 
to return to activity the day after the procedure.
Conclusion: Robotic approach shows promising results for complex abominal wall reconstructions 
through minimally invasive access.

483
Suture and fixation of the transversalis fascia during R-TAPP: Can we prevent seroma formation after 
direct inguinal hernia repair?
R. Pini1, F. Mongelli1, F. Proietti1, A. Cianfarani1, F. Garofalo2, M. Di Giuseppe1, D. La Regina1 (1Bellinzona, 
2Lugano)

Objective: The aim of this study was to investigate the incidence of postoperative seroma in direct 
hernia robot-assisted TAPP repair (R-TAPP), modified by suturing and fixating the trasversalis fascia 
to the Cooper ligament.
Methods: The study was approved by the local ethic committee (2019-01132 CE 3495). Patients un-
dergoing R-TAPP for direct inguinal hernia from October 2017 to December 2019 were included. In all 
patients a barbed running suture of the transversalis fascia was performed to close the cavity resulting 
from the hernia reduction and to fix the it to the Cooper ligament. A light-weight mesh was used and 
kept in place with absorbable sutures. Patients were planned to stay overnight in hospital and after 
discharge were systematically followed-up over the time. Demographic and clinical data were retro-
spectively collected in a database and further analysed.

Results: Over the study period, 148 consecutive patients (191 R-TAPP) with inguinal hernias were oper-
ated on. Among those, 67 were direct or combined hernia. All patients were male, with a mean age 
of 63.1 ±12.7 years. There was one case of conversion to open surgery because of adhesions of the 
caecum to the groin as result of neonatal perforated appendicitis. The mean length of hospital stay 
was 1.8 ± 0.6 days. After discharge, no cases of seroma or recurrence at 30 days, nor chronic pain at 
a mean follow-up of 10.3 ± 6.8 months were detected.
Conclusion: In the treatment of direct inguinal hernia with R-TAPP, suturing and anchoring the transver-
salis fascia to the Cooper ligament is safe, feasible and recommendable in order to prevent postopera-
tive seromas.

 
  

781
Robotic-assisted ventral-TAPP: combining the advantages of all techniques in one. A case series re-
port on 45 Patients
J. Baur, M. Ramser, L. Eisner, U. Dietz (Olten)

Objective: The repair of ventral hernias (i.e., umbilical, epigastric and Spieghelian) was described in 
many different techniques, each of them offering advantages and bearing disadvantages; hernias 
>1cm need a mesh repair. Conventional mesh-techniques access either the preperitoneal, retrorectus 
or intraperitoneal planes. The preperitoneal mesh placement through a small umbilical incision has 
low morbidity but also some limitations: it is not possible to check the complete linea alba for concomi-
tant hernia gaps, the overlapping of the hernial orifice by the mesh may be limited and the procedure 
may be very difficult in obese patient. The open retrorectus placement of the mesh may be an overtreat-
ment in primary ventral hernias due to the associated excessive damage to the abdominal wall. Finally, 
the disadvantage of the conventional laparoscopic approach is the intraperitoneal mesh placement, 
which bears the risk of intestinal adhesions in the majority of patients.
Methods: In the robotic assisted laparoscopic approach for primary ventral hernias, a preperitoneal 
space for underlay placement of the mesh is established, the linea alba is unambiguously explored, 
the hernial orifice is closed by suture and a mesh with wide overlapping of the hernial orifice is posi-
tioned and covered with peritoneum. This technique is known as robotic ventral TAPP. Despite its clear 
advantages, there is only few data available so far. The results of all consecutive patients treated by 
robotic ventral TAPP for umbilical, epigastric or Spieghelian hernia in our facility are retrospectively 
examined (ethics clearance was obtained). Demographics, complication rates and operative time and 
the 6 week-follow-up will be presented.
Results: Between 2017 and 2019 45 patients in our facility received robotic ventral TAPP for umbilical, 
epigastric or Spieghelian hernias. Data regarding demographics, complication rates and operative 
time will be available for presentation at the SGC-congress. A short video showing the technique will 
be shown.
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Conclusion: The robotic assisted repair of primary ventral hernias combines the advantages and at the 
same time avoids the limitations of the established surgical techniques in the treatment of primary ven-
tral hernias. Since the index-procedure is a less invasive and a more comprehensive way to address 
the repair, we are confident that it will become the new standard technique.

Brust und allgemeinchirurgische Onkologie – Peritonealkarzinomatose

579
Benign multicystic peritoneal mesothelioma (BMPM), case report and review of the literature
D. Zoellner1, A. Nobile2, M. Chilcott1, B. Egger3, P. Froment1 (1Riaz, 2Marly, 3Fribourg)

Objective: BMPM is a rare intraperitoneal disease with an annual incidence of 0.15/100'000 and a 
female predominance. Due to the rarity of this disorder, a consensual care has not yet been clearly 
defined.
Methods: We report the case of a 51 years old woman consulting with sudden onset of acute abdomi-
nal pain, located in the left iliac fossa and flank. Her surgical history was unspectacular with only twice 
a Cesarean. Clinical exam showed a painful and indurated mass in the left lower abdomen. Laboratory 
tests showed an elevated CRP (122mg/l) but normal WBC. The abdominal scan revealed a mass in 
the left lower quadrant of the abdomen, suggesting an omental infarction. Due to the abdominal pain, 
a diagnostic laparoscopy was performed detecting an omental multicystic tumor. Due to the malignant 
potential of such tumors, conversion to open abdominals surgery was undertaken. The tumor was 
excised in toto together with a segmental resection of the central part of the transverse colon and 
its mesentery as well as a tangential resection of the greater curvature of the stomach. Fortunately, 
no additional peritoneal implant was visualized. Recovery of the patient was completely uneventful. 
Histopathological evaluation of the specimen revealed the diagnosis of BMPM.
Results: BMPM is a rare disease. Although of benign nature, there is a high rate of recurrence (in up to 
50%) reported. Rarely BMPM may also degenerate to a malignant tumor. The exact cause of this tumor 
is not clearly established; however, a positive history of abdominal surgery seems to be a risk factor. 
The therapeutic modalities range from simple resection of the tumor to aggressive oncological surgery 
with peritonectomy and hyperthermic intraperitoneal chemotherapy (HIPEC). The prognosis is globally 
favorable. Close follow-up with abdominal CT-scans is mandatory (CT-scan every 3 months for the first 
year, then once a year up to 5 years). In our case, without knowing the correct diagnosis preoperatively, 
we performed an in toto resection of the tumor and have foreseen a close follow-up with abdominal 
CT-scans, as advocated.
Conclusion: BMPM is a rare intraperitoneal pathology. The management is yet not formally codified, 
ranging from simple surgery of the mass to aggressive surgery with peritonectomy and HIPEC. Close 
follow-up with abdominal CT-scans seems to be essential.
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tissue (*). 
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Below left: higher magnification, the cystic structures are bordered by a monolayer of mesothelial cells in
appearance.
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614
Crack the wall: Incisional hernia after retroperitoneoscopic posterior adrenalectomy, a case report
C. T. Magyar, C. A. Nebiker (Aarau)

Objective: To our knowledge, incisional hernia (IH) has not previously been evaluated nor discussed in 
detail as a possible complication after posterior retroperitoneal adrenalectomy (PRA). Given the lack of 
information in the literature, as well as the fact that PRA only involves surgery within the retroperitoneal 
space without involving intraabdominal incisions or structures, we present a case report of IH after 
PRA, an evolving field of endocrine surgery. We retrospectively present a case including a follow-up 
of 50 days.
Results: A 44-year old morbidly obese female patient was diagnosed with IH after extensive diagnostic 
procedures including ultrasound, colonoscopy and gastroscopy for ongoing unspecific abdominal 
pain and decreased quality of life 2.5 years after PRA for a pheochromocytoma of the right adrenal 
gland. After reconstructive surgical repair and resection of the hernial sac (measuring 49x49x55mm, 
located beneath approximately 60mm of subcutaneous fatty tissue on computed tomography) using 
an open mesh repair technique the patient was discharged home on the second day. At follow-up 50 
days after the hernia repair, the patient had no lumbar pain anymore, clinically unremarkable scars 
and no palpable bulge on the Valsalva maneuver.
Conclusion: Incisional hernias need to be recognized and considered as a potential complication after 
PRA, particularly if the symptoms are non-specific. The differential diagnosis of an incisional hernia 
after PRA includes a type of spontaneous lumbar hernia (e.g. Grynfelt-Lesshaft hernia or Petit hernia). 
A possible risk factor for incisional hernia after PRA might be obesity, due to different factors including 
difficulties in closing the fascia in depth under subcutaneous tissue. However, possible risk factors for 
IH after PRA need to be identified and further studies are warrant.
  

799
Récidive biologique et clinique d’un adénome hypophysaire thyréotrope précédemment réséqué 
traité par thyroïdectomie totale
M. Joory, M. Demarchi, M. Muradbegovic, W. Karenovics, F. Triponez (Genève)

Objective: Nous présentons un cas d’adénome hypophysaire thyréotrope associé à une hyperthyroïdie 
secondaire ayant récidivé malgré une résection trans-sphénoidale quasi-totale. La récidive a été traitée 
par une thyroïdectomie totale.
Methods: Une patiente de 39 ans a bénéficié d’une résection sub-totale d’un adénome thyréotrope 
découvert dans le contexte de symptômes de thyréotoxicose et d'une stérilité secondaire. Au contrôle 
post-opératoire à 3 mois, les symptômes de stérilité ont disparu et l’IRM montre une stabilité du résidu 
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tumoral. Cependant la patiente présente une récidive biologique et clinique de son hyperthyroïdie, 
l'équipe multi-disciplinaire décide d'introduire le propylthiouracile (anti-thyroïdien de synthèse) et envis-
age une thyroïdectomie totale en cas d’échec du traitement médicamenteux. Pendant 16 ans, le résidu 
hypophysaire est resté stable biologiquement et radiologiquement sous traitement conservateur. En 
raison de l’apparition de céphalées, de palpitations, d’une sensation de compression cervicale et en 
l’absence de syndrome tumoral cérébral, un bilan est effectué qui suggère une hyperthyroïdie d’origine 
centrale. Une échographie cervicale montre un goitre multi-nodulaire sans signe de malignité. Nous 
avons donc la preuve d'une hyperthyroïdie secondaire à la récidive biologique et clinique d’un adé-
nome thyréotrope malgré un traitement anti-thyroïdien. Devant le taux de complications associé à une 
ré-intervention neurochirurgicale ou radio-thérapeutique, la patiente a bénéficié d'une thyroïdectomie 
totale puis d’une substitution en hormones thyroïdiennes. L’évolution a été favorable avec une rémis-
sion clinique complète de son hyperthyroïdie.
Results: Une récidive d’adénome hypophysaire thyréotrope est un phénomène rare peu référencé dans 
la littérature. Compte-tenu des co-morbidités d’une thyréotoxicose, nous avons privilégié la correction 
des symptômes de la patiente en sachant que cela ne résoudrait pas le problème de la tumeur hypo-
physaire. Les alternatives envisageables auraient été une thérapie par iode radioactif ou bien un traite-
ment par ocréotide (analogue de la somatostatine) centrée sur le résidu hypophysaire.
Conclusion: Malgré la contrainte d'un suivi à long terme du résidu tumoral hypophysaire, la stratégie 
thérapeutique d’une thyroïdectomie totale a permis d’atteindre une rémission biologique et clinique 
sans morbidité chirurgicale hormis une cicatrice.

  
813
A Rare and Unusual Case of Primary Ewing Sarcoma of the Thyroid
P. Tschuy, M. Demarchi, F. Triponez, M. Muradbegovic, W. Karenovics (Geneva)

Objective: Primary Ewing Sarcomas of the thyroid are an absolute rarity. No more than 10 cases have 
been described in literature in the last decade. These tumors are not typically considered in the differen-
tial diagnosis of thyroid nodules and there are no established treatment guidelines, making the report 
of every instance of such cases paramount in better understanding this disease.
Methods: We present the case of a 54-year-old woman, in whom a 3.7 cm left thyroid nodule was 
found during the follow-up of a previously treated breast cancer. The patient was asymptomatic but 
the nodule was rapidly growing. This nodule was hypercaptive on PET-CT and there were no suspi-
cious lymph nodes on the ultrasound. Initial fine needle aspiration pointed to an undifferentiated car-
cinoma, motivating a thyroidectomy with left cervical lymphadenectomy and possible post-operative 
radiotherapy.
Results: Surprisingly, the pathology report observed small blue round cells and a high-throughput se-
quencing showed an EWSR1-FLI1 fusion, a histological and genetic aspect typical of Ewing Sarcoma. 
No lymph node metastases were found during the histopathological analysis. This surprising diagno-
sis forced our medical team to consider a different approach. Radiotherapy was started as planned, 
but the need to introduce adjuvant chemotherapy to avoid recurrence was also being discussed. The 
rarity of this disease made the planning of a therapeutic strategy challenging.
Conclusion: This case is relevant due to the relative obscurity of Ewing Sarcoma of the thyroid. Primary 
diagnosis can be difficult as the sarcoma can present similar clinical, radiologic and even histological 
aspects to more common forms of thyroid cancers. Moreover, there is still no standard set of care for 
this pathology making it an exciting field for future research.

477
Biochemical and clinical cure rate after adrenalectomy for primary aldosteronism
M.-L. Matthey Giè1,2, P. St-Amour2, M. Matter2, N. Demartines2, F. Triponez1, S. M. Sadowski1 (1Geneva, 
2Lausanne)

Objective: This is a retrospective multicentric observational cohort study performed in two academic 
centers in Switzerland to evaluate the biochemical and clinical cure rate in a population of patients who 
underwent unilateral adrenalectomy for primary hyperaldosteronism (PA).
Methods: Data of 82 patients who underwent adrenalectomy for PA from January 2006 to November 
2017 were analyzed. The biochemical cure rate was defined as the normalization of aldosterone levels. 
The clinical cure rate was achieved when the patient was able to stop potassium substitution and 
reduce the number of antihypertensive drugs.
Results: The mean age at the time of operation was 49.6. 62.2% of patients were male and 37.8% fe-
male. 87.8% of cases underwent arterial venous sampling for lateralization and the side of hypersecre-
tion was concordant with the adrenal lesion on imaging in all cases. Pathology showed an adenoma in 
75.6%, and unilateral hyperplasia in 20.7% of cases. Postoperative complications were found in 12.5% 
of patients. Unilateral adrenalectomy significantly reduced aldosterone levels (p<0.0001) and 91.2% of 
patients stopped potassium substitution. 53.6% suspended antihypertensive therapy completely, with 
a significant reduction in mean number of antihypertensive drugs (2.62 vs 0.92, p<0.001). Only 4.88% 
of patients continued on 4 antihypertensive drugs.
Conclusion: Biochemical cure rate can be achieved with unilateral adrenalectomy. Resolution of hy-
pokalemia was achieved in more than 90% of cases and the number of antihypertensive drugs sig-
nificantly reduced after surgery. Surgery should always be proposed in case of unilateral aldosterone 
excess production.

Gefäss

593
Subclavian artery aneurysm due to a cervical rib: An unusual cause of upper extremity ischemia
V. Frey1, E. Psathas1, D. O. Mayer1, J. A. Lutz2, B. Egger1, M. Menth1 (1Fribourg, 2Bern)

Objective: Embolic complications in presence of aa subclavian artery aneurysm represent a rare 
cause of upper extremity ischemia. Intrathoracic subclavian aneurysms are mostly atherosclerotic 
while extrathoracic aneurysms of the subclavian artery may also be traumatic, inflammatory or, in the 
presence of bony anomalies, be a complication of an arterial thoracic outlet syndrome (TOS).
Methods: A 40-years old female presented to our emergency department with pain and numbness 
of the left upper extremity over the past few hours. She described a similar episode two years ago, for 
which she underwent brachial embolectomy. Clinical examination revealed a temperature gradient 
distally to the elbow, with absent radial and ulnar pulses and prolonged capillary refill time. Emergency 
ultrasound showed an acute thrombus in the distal brachial artery and its bifurcation, with chronic 
occlusion of the ulnar artery. Emergency brachial embolectomy was performed with complete resolu-
tion of symptoms. The patient was discharged home at day one and secondary etiologic work-up was 
performed in an outpatient setting. Perioperative biopsies of thrombus showed no malignant cells, 
while cardiac workup was unremarkable. Thoracic CT-angiography revealed the presence of a 2.5cm 
saccular aneurysm of the extra-thoracic left subclavian artery, in close proximity with the distal edge 
of the cervical rib (Fig 1). The patient underwent left subclavian aneurysm excision and saphenous 
vein bypass through a supraclavicular incision, combined with resection of the cervical and the 1st 
rib through an additional axillary incision (Fig 2,3). Absence of pulses in the brachial artery motivated 
a postoperative CTA, which revealed an asymptomatic thrombosis of the proximal brachial artery 
(thrombus dislodgement), for which a brachial embolectomy was performed with a good outcome.
Results: The patient was discharged home seven days later with anticoagulation (Xarelto 20mg) for 3 
months. At 6 months follow-up she remained asymptomatic.
Conclusion: Cervical rib leading to subclavian artery aneurysms should be part of the differential di-
agnosis of an acutely ischemic arm, especially in younger individuals. This report illustrates the impor-
tance of recognizing subclavian artery aneurysms secondary to a cervical rib in patients with TOS as 
they can be safely managed preventing further complications.
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FIGURES

Figure 1: Angio-CT with reconstruction of subclavian aneurysm and its relationship with the additional rib.  

Figure 2: Left: Peri-operative view of the saccular aneurysm of the extra-thoracic left subclavian artery and 
the additional cervical rib (blue arrow)  

Figure 1. Angio-CT with reconstruction of subclavian aneurysm and its relationship with the additional rib.
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630
Brachial artery dissection in elbow dislocation : uncommon but not to be missed
D. Di Rocco1, B. Geng1, V. Frey2, M. Manousaki1, O. Martinet1, U. Kruchten1, E. Pezzetta1 (1Rennaz, 
 2Lausanne)

Objective: Elbow dislocations are the second most common joint dislocation after the shoulder. As-
sociated arterial and nervous injuries are rare but can compromise the survival of the limb. These 
complications require a high degree of suspicion and rapid recognition but can remain undetected. 
Appropriate and prompt treatment is necessary. Few cases of arterial lesions after elbow dislocation 
have been reported.
Methods: We present the case of a healthy 30-year-old man with a traumatic dislocation of his left el-
bow, which he said he reduced himself. In the emergency room, he presents a hematoma on the inner 
side of the elbow, without deformity. Examination reveals a cold hand, normal coloured, with suppres-
sion of the radial and ulnar pulses, as well as diffuse hypoesthesia. The radiological examination did 
not reveal any osteoarticular lesions. Due to a monophasic Doppler flow, an angio-scan is performed 
and confirms the presence of a distal brachial artery dissection (Image 1). The patient is transferred 
to an university vascular surgery department where he benefits an humero-humeral bypass using a 
great saphenous vein 4 hours after the trauma. The post-operative evolution is favourable with almost 
complete sensitivity’s recover. Only a slight deficit remains on  the 5th finger. A vascular assessment on 
day 2 and at one and three months follow up, show a permeable bypass.
Results: Elbow dislocations are common in the emergency department, but rarely associated to a vas-
cular injury, especially in closed dislocations. Diagnosis of nerve damage is usually easy by recogniz-
ing a localized deficit in an innervation territory. A vascular lesion may be more difficult to diagnose 
due to collateral arteries supply and an initially diffuse and poorly systematized sensory impairment. 
In case of clinical suspicion, the echo-doppler performed at the patient's bedside is useful, but it is the 
angio-scan that confirms the diagnosis and to helps to plan the surgical reconstruction.
Conclusion: In the setting of an acute elbow dislocation one must invariably think about associated 
neurovascular lesions. Prompt recognition with the help of an angio–CT is recommended in order to 
confirm the diagnosis and planify the surgical reconstruction.

830
Mycotic aortic aneurysm in BCG-treated patients: case report and review of the literature
M. Hensel, R. Tunesi, A. Cusini, M. Furrer (Chur)

Objective: Bacillus calmette-guérin (BCG) therapy is the treatment of choice in non- muscle invasive 
bladder cancer after local resection. Although mild side effects are common, life-threatening systemic 
complications are believed to be rare. Severe vascular complications such as mycotic aortic aneu-
rysms are reported only anecdotally.
Methods: Diagnostic work-up and surgical treatment: An 80 years old man underwent an FDG-PET-
CT-scan due to a history of an ENT-tumour. As an incidental finding an unclear FDG-positive three cen-
timetre tumorous lesion was seen dorso-lateral to his abdominal aorta directly adjacent to - or even 
involving - the aortic wall. After a follow-up-CT scan six weeks later the lesion increased in size and a 
diagnostic puncture was performed. The histological findings showed epitheloid and granulomatous 
proliferation with low- grade inflammation, but no signs of malignancy. The medical history included 
multiple OncoTice instillations (BCG) in the context of a bladder carcinoma until 9 months ago. Cul-
tures and multi PCR-analysis were negative. We decided to resect the tumour by an open approach. 
Intraoperatively the tumour was indissectable from the aortic wall and infrarenal aortic resection with 
graft replacement was performed.
Results: Postoperative course: The histological workup showed an epitheloid cell granuloma with ne-

crosis in the aortic wall. The performed PCR was positive for Mycobacterium tuberculosis complex. 
Considering all clinical and histological aspects the tumour appeared to be more likely a “mycotic” 
aneurysm than a Tbc-involved lymph node with arrosion of the aortic wall. Tuberculostatic therapy was 
established. The postoperative recovery was slow. The patient could be transferred for a moment to a 
rehabilitation clinic. But rehospitalisations were necessary because of fever, pleural effusions, ascites 
and elevated inflammatory markers. Persistent infection was excluded by several tests and the pos-
tulated systemic inflammatory response to the tuberculosis was treated with steroids. All symptoms 
were reversible and the patient finally recovered well. The clinical findings and the therapy in this par-
ticular patient are discussed.
Conclusion: In patients after BCG-therapy life threatening mycotic aneurysms might appear. This 
should be considered in clinical work-up of unclear tumorous or inflammatory findings in these  
patients.

571
Perioperative use of indocyanine green lymphangiography as an adjunct for the treatment of persis-
tent lymphatic leakage following vascular procedures in the groin
E. Psathas, F. Cherbanyk, M. Menth, B. Egger, D. O. Mayer (Fribourg)

Objective: Lymphatic complications are common following vascular procedures in the groin, and their 
management can be challenging [1-3].  We describe here the technique of Indocyanine green (ICG) 
lymphangiography for the visualization of damaged lymphatic channels allowing precise ligation and 
improving the outcome of a patient with persistent postoperative lymphatic leakage.
Methods: A 72-years old male patient was addressed to our department due to an enlarging groin 
mass two weeks after right femoral cannulation for coronary artery bypass grafting. Clinical examina-
tion revealed a large, mobile, non-pulsatile mass, situated under a transverse surgical groin incision, 
which has been gradually increasing in size over the past two weeks and has become tender overnight 
(Fig.1). Laboratory exams revealed an elevated CRP (80 ml/L) a normal WBC. Groin ultrasound and 
CT angiography confirmed the diagnosis of a large lymphocele, in contact with the femoral vessels 
(Fig.2). Wide excision of the lymphocele was performed using the LigaSureTM small jaw sealer de-
vice and prophylactic negative pressure wound therapy (NPWT) was applied (Fig.3).  Over the next 
7 days, a persistent lymphatic drainage of 800ml/day was noted. Subsequently, during wound re-
exploration, ICG was injected intradermally in five locations (1 mL each in the first toe web space, 
anterior ankle, anterolateral, anterior and anteromedial thigh, at a concentration of 0.2mg/kg) and 
dynamic lymphangiography was performed using a VITOM® II ICG lens with OPAL1® technology on 
the IMAGE1 STM camera platform (KARL STORZ SE & Co. KG, Tuttlingen, Germany) to  locate of the 
lymphatic leak. (Fig.4a-e). Four minutes after the initial injection, the leak was easily visualized in the 
groin and selectively sealed using the LigaSureTM. At the end of the procedure, no leakage of dye was 
detected any more (Fig. 5 & Video). The wound was primarily closed over a suction drain which could 
be removed on POD4.
Results: The postoperative course was unremarkable with complete wound healing on POD10. Groin 
ultrasound before dismission demonstrated a minor residual fluid collection that was completely reab-
sorbed on 30 days follow-up.
Conclusion: ICG-lymphangiography is a promising adjunct for perioperative visualization and real-time 
sealing of persistent lymphatic leakage, leading to reduced morbidity and shorter hospital stay.
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Figure 1. Large groin lymphocele after coronary artery bypass surgery over the incision for 
AV cannulation  

 
Figure 2. Preoperative groin ultrasound (left) and CT angiography (right) demonstrating a 
large lymphocele in contact with the femoral vessels 

  
 

Figure 3. Intraoperative presentation of the lymphocele after LigatureTM Dissection (left) and 
after excision (right) 
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Figure 4. Five-points injection of ICG distal to the area of lymphatic leakage. 
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Figure 5. Live visualization of the lymphatic leak using fluoroscopy mode of the ICG camera 
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Figure 5. Live visualization of the lymphatic leak using fluoroscopy mode of the ICG camera
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Femoral placement of totally implantable venous port catheter for chemotherapy is a valuable alterna-
tive and shows good mid-term results in patients without access to upper limb veins
C. Landa, E. Psathas, M. Menth, B. Egger, D. O. Mayer (Fribourg)

Objective: To study the mid-term outcome of femoral placement of totally implantable venous port 
catheter (TIVPC) in patients without access to the upper limb veins and requiring chemotherapy.
Methods: All patients who underwent percutaneous femoral placement of a TIVPC at our institution 
from January 2018 to December 2019 were included in a prospective database. A Celsite catheter 
(BBraun) was placed in all cases. Catheters were placed in the operating room under local anes-
thesia (LA) using ultrasound-guided femoral vein puncture and fluoroscopic guidance for catheter tip 
positioning in the inferior vena cava at L2/L3. The catheter was then tunneled to the mid-thigh and the 
port placed under LA in the anterior aspect of the thigh (Video 1). Patient’s demographics, rea-son for 
femoral implantation, indication, and follow-up data were retrospectively analyzed.
Results: Of a total of 217 port placements in our hospital during the study period, 6 patients (1 female, 
5 male; 2.8%) received femoral implantation of TIVPC for chemotherapy (Tab. 1). Reasons for alterna-
tive site included superior vena cava syndrome (n=2), hostile upper chest regions (n=2), previous 
defibrillator placement (n=1) and previous cephalic port with contralateral shoulder septic arthritis 
(n=1). Indications were lymphoma, pulmonary, digestive and pharyngeal cancer. Technical success 
was 100% and there were no infectious, thrombotic or function-related complications during a mean 
follow-up of 215 days (range 15-406) and 14 uses (range 1-40). 2 patients died due to their neoplastic 
disease during follow-up.
Conclusion: Femoral placement of totally implantable venous port catheter for chemotherapy, in our 
small cohort, has proven to be a straightforward technique with good mid-term results in patients 
without access to upper limb veins. Larger studies with longer follow-up are needed to evaluate the 
durability and long-term efficacy of this technique, although this might be unpractical due to the limited 
indications for alternative site placement of ports.
 

 

  Table 1: Characteristics, Indication and Follow-up data about patients receiving TIVPC 

References:
1) JP Gotz et al. Femoral placement of totally implantable venous power ports 

            as an alternative implantation site for patients with central vein occlusions. Support Care 
            Cancer. 2014. 22: 383 

2) W-H Huang et al. Totally Implantable Access Ports: Approach via Femoral Vein. Chir Gas-
troenterol 2007. 23: 300 

3) N. Wolosker et al. Totally implantable femoral vein catheters in cancer patients. EJSO 2004. 
30: 771 

Sex Age Side Reason for alternative 
site placement

Indication for 
chemotherapy

Follow up 
(days)

Number 
of uses

Technical 
Success Complications Outcome

F 37 Left Superior vena cava 
syndrome

Pulmonary Carcinoma         
Stage IV 406 40 YES NO

Alive without 
TIVPC 

complications

M 76 Right
S/p Cervical resection,  

lymph node dissection and 
reconstruction. Radiotherapy.

Pyriform Sinus 
Carcinoma Stage IVa 390 6 YES NO

Alive without 
TIVPC 

complications

M 75 Left Defibrillator Colic Adenocarcinoma       
Stage IV 330 16 YES NO

Alive without 
TIVPC 

complications

M 35 Right Superior vena cava 
syndrome

Hodgkin Lymphoma              
Stage IV 135 6 YES NO

Alive without 
TIVPC 

complications

M 70 Left
Previous cephalic catheter 
infection and controlateral 

septic arthrosis

Esophageal Carcinoma      
Stage IV 15 13 YES NO

Death 
unrelated to 

TIVPC 

M 69 Right
S/p radiotherapy and 

mediastinal lymph node 
dissection

Pulomonary 
Adenocarcinoma 

NSCLC Stage IIIB
15 1 YES NO

Death 
unrelated to 

TIVPC 

Table 1. Characteristics, Indication and Follow-up data about patients receiving TIVPC

590
Use of biologic arteriovenous grafts (Omniflow II) for hemodialysis: 10-years’ experience in a com-
munity-based hospital
M. Burgard, E. Psathas, D. O. Mayer, B. Egger, M. Menth (Fribourg)

Objective: Biologic prosthesis (BP) are a well-known alternative to synthetic prosthesis in vascular 
access for haemodialysis, in patients where no further options for arterio-venous fistula (AVF) exists.  
Nevertheless, the efficacy of BP, in particular the patency and infection rate, are still controversially 
discussed in the literature.
Methods: We conducted a retrospective analysis of all patients in our institution with an Omniflow 
II arterio-venous-graft (AVG) as vascular access for hemodialysis from January 2010 to November 
2019. All grafts were either in a loop configuration or as straight tube position on the forearm. All rel-
evant cases have been extracted from the hospital’s database and their electronic medical records 
and operative notes were reviewed. All patients with an Omniflow II graft as primary or secondary 
haemodialysis access were included in the analysis. We evaluated primary and secondary graft pa-
tency rates, infection and re-interventions. Standard descriptive statistics were calculated for pooled 
data, while patency rates at 6, 12 and 24 months were calculated using Kaplan Meier curves (SPSS)
Results: A total of 60 patients were included in the analysis with a median follow-up of 18 months 
(0-96). The patient’s characteristics and graft configurations are summarized in Table 1. Primary, and 
secondary patency rates were 58%, and 83% at 6 months; 49 % and 75 % at 12 months; and 37% and 
66 % at 24 months, respectively (Figure 1).  Thirty-five patients (58%) required re-interventions. Type, 
timing and indications for re-interventions are summarized in Table 2.  Infection occurred in 6 cases, 
with an incidence rate of 0.12 /1000 days exposure, two of them during the first month after implanta-
tion. Four infections were treated by partial replacement of the prosthesis, while in two a total ablation 
of the prosthesis was required.
Conclusion: Biologic AVG are a valid alternative for patients with no option for AVF. Patency rates and 
re-interventions are similar to synthetic AVG when compared to the literature. However, the lower infec-
tion rate is a potential advantage. Larger studies comparing biological with synthetic grafts are needed 
to confirm these results.
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Table 1: Patients characteristics and loop configuration 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Type, timing and indication for revision and abandon of fistula 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 n=60 
Number of revisions  

0 25 (42%) 
1 10 (16%) 
2 10 (16%)  
3 1 (2%) 
=>4 14 (24%) 

Causes of revision (n=104)  
thrombosis 33 (31%) 
stenosis 55 (53%) 
pseudo aneurysm 7 (7%) 
infection 4 (4%)  
other 5 (5%) 

Median time to first revision, (days) 131 
  

Number of abandoned grafts 21 (35%) 
Causes of abandon (n= 21)  

infection 2 (9%) 
occlusion 8 (38%) 
steal syndrom 4 (19%) 
renal transplant 5 (24%) 
other 2 (10%) 

Median time to abandon, (days) 274 
 
Number of deaths with functional fistula  

 
17(28%) 

  
n=60 

Median age, range (years) 
 

68 (22-85) 
Comorbidities 

  

Diabetes mellitus 24 (40%) 
Hypertension 

 
47 (78%) 

Hyperlipidemia 
 

25 (42%) 
Coronary artery disease 

 
16 (27) 

Congestive heart failure 
 

28 (47%) 
Acces characteristics  

  

Configuration loop  48 (80%)  
bridging procedure 12 (20%) 

Extremity left 45 (75%)  
right 15 (25%) 
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Figure 1 Kaplan Meyer curve showing primary patency rate 
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Figure 2 Kaplan Meyer curve showing secondary patency rate 
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Figure 2 Kaplan Meyer curve showing secondary patency rate 
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812
Long term outcome of surgery for Thoracic Outlet Syndrome (TOS) using patient reported outcome 
measures
C. Bauer, R. Stober (Olten)

Objective: To assess the long term results of supraclaviclular first rib resection for Thoracic Outlet Syn-
drome and to identify predictive factors for a poor outcome in a single center prospective observational 
study using patient reported outcome measures
Methods: All patients with thoracic outlet syndrome undergoing supraclavicular first rib resection from 
september 2016 to october 2019 were enrolled. Patients had to complete QuickDASH (Disability of 
the Arm, Shoulder and Hand) and CBSQ (Cervical Brachial Symptom Questionnaire) scores before 
operation. Follow-up results were assessed by changes in QuickDASH and CBSQ scores, patient-rated 
outcome and if patients would opt for surgery again.
Results: 40 patients with thoracic outlet syndrome underwent supraclavicular first rib resection from 
september 2016 to october 2019. Three patients suffered from bilateral thoracic outlet syndrome so 
43 interventions have been performed. In 88% of cases patients would opt for surgery again (38 of 
43 operations). Two patients (5%) would not do the operation again and three are undecided. Overall, 
patients rated the surgical outcome as 66% improvement. For 41 patients minimum follow up was 3 
months. During follow-up (mean 12 months, range 3-24) the mean change in QuickDASH scores over-
all was 31 points (-53%) and in CBSQ scores 52 points (-61%). Patients rated the surgical outcome as 
80-100% improvement in 21 cases (55% of patient population) with a change in QuickDASH scores of 
52 points (-82%) and in CBSQ scores of 70 points (-85%). 8 Patients (22%) rated the surgical outcome 
as 50-79% improvement with a change in QuickDASH scores of 23 points (-30%) and in CBSQ scores 
of 30 points (-33%). Four patients rated the surgical outcome as less than 50% improvement. Two 
patients were unable to rate the surgical outcome and two others noticed no amelioration.  These 8 pa-
tients showed a change in QuickDASH scores of 4 points (-6%) and in CBSQ scores of 18 points(-20%). 
Analysis of subgroups allowed to identify patients with a potentially poorer outcome.
Conclusion: QuickDASH and CBSQ are reliable tools in evaluating long term results after surgery for 
TOS. Supraclavicular first rib resection for TOS can offer consistently good long term results with high 
patient satisfaction in carefully selected patients. When patients meet criteria for potentially poorer out-
come surgery for TOS should be evaluated with care.

815
Peripheral artery disease leading to major amputation: the story behind
L. Abry, S. Weiss, V. Makaloski, A. G. Haynes, J. Schmidli, T. R. Wyss (Bern)

Objective: Patients with peripheral artery disease (PAD) are at risk for amputation. The aim of this 
study was to assess the type of revascularisation prior to and the 30-day mortality rate after major 
amputation due to PAD.
Methods: Retrospective analysis of consecutive patients undergoing major amputation for PAD be-
tween 01/2000 and 12/2017 at a tertiary referral centre. The number and target level of revascularisa-
tion prior to amputation were analysed per patient and over the years. There were three types of revas-
cularisation (open, endovascular and combined treatment) at three levels: aortoiliac, femoropopliteal 
and infrapopliteal. Univariate and multivariate logistic regression models were used to assess the as-
sociation of risk factors and level of amputation with 30-day mortality.
Results: 312 patients (65.7% male) with a mean age of 73 ± 11 years underwent 338 amputations: 70 
(21%) above/through knee and 268 (79%) below knee. Distribution of type of revascularisation prior 
to amputation over the years is shown in the Figure: a stable number of patients underwent primary 
amputation without prior revascularisation; the proportion of exclusively open treatment decreased 
substantially, while exclusively endovascular methods were performed increasingly. A median of 2 
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(IQR 1-4) revascularisations was performed prior to amputation, remaining almost stable over the 
years: incidence rate ratio of 0.986 (0.974-0.998; Poisson regression analysis, p=0.021) per year. Am-
putation occurred a median of 0.8 years (IQR 0.1-5.6 years) after aortoiliac/femoropopliteal and 0.2 
years (IQR 0.0-1.1 years) after infrapopliteal revascularisation (p<0.001). Thirty-day mortality was 9% 
(24/268) after below knee and 23% (16/70) after above/through knee amputation. In the uni- and 
multivariate analysis gender, age, diabetes, hypertension, dyslipidemia, and smoking did not show an 
association with mortality.
Conclusion: Mortality, especially after above/through knee amputation, remains high over the past two 
decades. There is a clear shift towards endovascular treatment of patients with PAD prior to major am-
putation. However, extremities could usually not be maintained for long, especially after infrapopliteal 
revascularisation. Strategies to extend limb salvage in these patients should be the focus of further 
research.

 
Figure: Revascularisation methods prior to major amputation over time (red: linear fit; blue: 
smoother fit) 
Revascularisation methods prior to major amputation over time (red: linear fit; blue: smoother fit) 
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Transperitoneal medial visceral rotation: A useful manoeuvre for the exposure of the entire abdominal 
aorta below the diaphragm
T. Wolff, E. Mujagic, L. Gürke (Basel)

Objective: With a transperitoneal approach, the pancreas limits the exposure of the aorta. Transperi-
toneal medial visceral rotation (TMVR) for extended aortic exposure was described in the 1960s but 
is nowadays rarely used. The manoeuvre entails mobilizing the left colonic flexure together with the 
spleen, pancreas and stomach while leaving the left kidney in place.
Methods: We describe three cases where TMVR was used for aortic replacement at the level of the 
coeliac trunc or SMA.
Results: Case 1: A 55 year old male presented with S. pneumoniae sepsis and a mycotic aortic aneu-
rysm extending to above the origin of the SMA. TMVR was used to replace the aorta with a tube graft 
made from bovine pericardium with vein grafts for the SMA and both renal arteries. Postoperatively the 
patient required dialysis for 1 week but renal function fully recovered. Case 2: A 77 year old male pre-
sented with mycotic aortitis with contained rupture at the level of the renal arteries. TMVR was used to 
expose the aorta, which was replaced with a tube graft made from bovine pericardium and vein grafts 
for both renal arteries. Case 3: A 58 year old male had previously been treated for a type IV thoracoab-
dominal aneurysm with a branched stent-graft. In the follow-up the aneurysm sac increased by 1.5cm 
but no endoleak could be visualized. TMRV was used to expose the aorta. An occlusion balloon was 
placed in the stent-graft in the descending aorta to control inflow. The aorta and the branched stent-
graft were transected 4 cm above the coeliac trunc. The aorta was reconstructed with a bifurcated 
Dacron graft with PTFE-side branches for the SMA and both renal arteries. The postoperative course 
was complicated by a splenic infarction and a sterile necrotizing pancreatitis, from which the patient 
has not recovered yet.
Conclusion: TMVR allows the exposure of the entire abdominal aorta from approx. 5cm above the 
coeliac trunc down to both iliac bifurcations via a median laparotomy. The advantages compared to 
a retroperitoneal thoracoabdominal approach are: First, a thoracotomy can be avoided. Second, the 
visceral vessels, in particular the right renal artery, can easily be exposed for several cm from their 
origin. This may be helpful for instance in treating mycotic aneurysms. Third, exposure down to both 
iliac bifurcations is possible. The risks of TMVR are splenic injuries and pancreatitis, as exemplified by 
our third case.

Grundlagenforschung

473
Therapeutic angiogenesis and arteriogenesis by fibrin-based delivery of engineered VEGF and PDGF-
BB accelerate diabetic wound healing in a mouse model
R. D'Amico, C. Malucelli, A. Uccelli, A. Grosso, N. Di Maggio, L. Gürke, T. Wolff, E. Mujagic, R. Gianni-
Barrera, A. Banfi (Basel)

Objective: Diabetic ulcers are characterized by local ischemia, in absence of stenosis or occlusion 
of large vessels. Therefore, there is the unmet clinical need to investigate pro-angiogenic and pro-
arteriogenic treatments to increase the therapeutic flow to the superficial wound bed from the deeper 
circulation. We previously demonstrated that the delivery of engineered VEGF and PDGF-BB proteins 
cross-linked to a fibrin matrix (VP) is effective to induce functional angiogenesis and arteriogenesis in 
diabetic skin. Here we aim to determine whether controlled delivery of VP improves diabetic wound 
healing and if the treatment would be more effective when delivered to the normal tissue around the 
wound vs to the wound bed.
Methods: Two full-thickness wounds were created on the dorsal skin of diabetic mice. VP or fibrin 
alone, as negative control, were in equivalent doses either layered on the wound beds or divided into 4 
injections around the wound edge. The area of the wound was measured in vivo. Wound sections were 
stained both with H&E and multi-color immunofluorescence and analyzed by confocal microscopy. 
Induced angiogenesis and arteriogenesis were measured by quantifying the total angiogenic area 
(TAA) and the total arterioles amount (TAR).
Results: VP injection around the wounds caused faster healing than layering on the wound bed (79.6+-
3.1% vs 54.7+-8.3%; p<0.05). Both treatments were more effective than the control (56.5+-5.4% vs 
29.2±8.9%; p<0.05). The histology confirmed that the re-epithelialization was significantly higher 
after the injections of VP than after layering (81.6+-11.9% vs 44.6+-6.8%; p<0.01). Furthermore, VP 
injections increased the TAA around the wounds more than layering (454.1+-80.4mm^2 vs 94.7+-
30.2mm^2, p<0.05). No treatment significantly improved the vascularization of the wound bed, sug-
gesting that therapeutic factors are less effective in the inflamed tissue than in the undamaged sur-
rounding tissue. In agreement with these results, VP injections also induced significantly higher TAR 
around the wounds than layering (12.9+-1.7 vs 5.0+-1.7; p<0.05).
Conclusion: VP is effective to accelerate wound healing in a diabetic murine model. In particular, target-
ing the undamaged tissue around the wound edge is more effective than covering the inflamed wound 
bed. These results support further development for a future clinical use.
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Adenylosuccinate lyase overexpression induces cell proliferation and migration in colorectal cancer
S. Taha-Mehlitz1, G. Bianco1, M. Coto-Llerena1, V. Kancherla1, C. Ercan1, C. K. Y. Ng2, L. M. Terracciano1, M. 
von Strauss1, S. D. Soysal1, M. Bolli1, O. Kollmar1, R. Peterli1, M. von Flüe1, S. Piscuoglio1 (1Basel, 2Bern)

Objective: Colorectal cancer (CRC) is one of the leading causes of cancer-related deaths worldwide. 
Although in lower tumor stages the 5-years survival is almost 90%, patients with advanced CRC of-
ten experience disease progression or recurrence. Identification of potential therapeutic targets and 
prognostic markers will help to optimize and personalize medical treatment. Adenylosuccinate lyase 
(ADSL) is an essential enzyme for the de novo purine biosynthesis and it has been shown to act as an 
oncogene in endometrial and triple negative breast cancers. Here we aim to investigate the oncogenic 
role of ADSL in CRC.
Methods: ADSL expression level for 562 CRC patients were retrieved from The Cancer Genome Atlas 
dataset. Transient ADSL was silenced using siRNAs in three CRC cell lines, SW480, HCT-116 and DLD1 
and overexpressed in two, HT-29, CaCo2 and HCT-15. Changes in cell proliferation, cell migration and 
cell-cycle were monitored using the CellTiter-Glo Viability Assay, the xCELLigence Real-Time Cell Analy-
sis system and by flow cytometry, respectively.
Results: ADSL expression was significantly increased in CRC tumors compared to non-tumor tissue 
(p<0.001). In our in vitro models, we found that ADSL downregulation significantly decreased the 
proliferation of SW480, HCT-116 and DLD1 cell lines (p<0.001). By contrast, ADSL overexpression sig-
nificantly increased the proliferation of HT-29, CaCo2 and HT-55 cells (p<0.001). Modulation of ADSL 
levels of expression also affected the migrating potential of the cells. Indeed, SW480 and DLD1 cells 
silenced for ADSL significantly migrated less compared to control cells (p<0.001), while overexpres-
sion of ADSL led to a significant increase in the migration rate in CaCo2 cells (p<0.05). Additionally, 
we showed that ADSL silencing retained cells in the S-phase, thus delaying the G2/M to G1 phase 
transition and decreasing proliferation. To the contrary, ADSL overexpression pushed cells through the 
M phase thus facilitating the M to G1 transition and increasing proliferation.
Conclusion: Our results suggest that ADSL may act as an oncogene in colorectal cancer cell lines, con-
trolling cell-cycle progression and promoting cell proliferation and migration. Our in vitro data together 
with the level of expression of ADSL in CRC patients support the hypothesis of ADSL as a novel putative 
oncogene in colorectal cancer.

556
Short-term low protein, high carbohydrate regimen protects against kidney ischemia-reperfusion  
injury
T. Agius1, R. Emsley1, D. Macabrey1, J.-M. Corpataux1, J.-R. Mitchell2, S. Deglise1, F. Allagnat1, A. Long-
champ1 (1Lausanne, 2Boston/US)

Objective: Dietary protein restriction increases life span, health span, and acute stress resistance 
in model organisms from yeast to nonhuman primates. Although protein restriction is beneficial for 



22  swiss knife 2020; 17: special edition

human health, short-term preoperative administration of carbohydrate-rich energetic drinks (carbo-
loading) is advocated to improve recovery after surgery. Here, we hypothesized that in the context 
of surgical stress, the benefits of protein restriction can be maintained using a low-protein diet with 
carbohydrate rich drinks despite an increased energy intake.
Methods: Mice were randomized into four diets: regular diet (17,6% protein, NC), or low protein diet 
(5,6% protein, LP), with or without high sucrose water (50% sucrose, HS) for 1 week. At the end of the 
preconditioning, mice underwent bilateral renal ischemia-reperfusion, to model “surgical stress”. Renal 
function was assessed by measuring serum urea, creatinine levels, and kidney histology. Changes 
in the nutrient/energy-sensing hormones hydrogen sulfide (H2S), insulin growth factor 1 (IGF1), and 
fibroblast growth factor 21 (FGF21) were also quantified. Whole body energy expenditure was evalu-
ated through indirect calorimetry.
Results: Protein, but not fat, nor carbohydrate intake significantly correlated with susceptibility to kidney 
ischemia-reperfusion injury. The reduction in protein intake correlated with increased mitochondrial 
metabolism, improved glucose tolerance, increased serum FGF21, and reduced serum IGF1 levels. 
Interestingly, the benefits of protein restriction were independent of H2S signaling.
Conclusion: Dietary restriction achieved by low-protein diets or “protein dilution” reduced kidney 
ischemia-reperfusion injury, independently of energy intake. The results suggest that surgical stress 
resistance can be extended in ad libitum-fed animals by manipulating the ratio of macronutrients to 
modulate circulating IGF1, FGF21 and mitochondrial metabolism.
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Figure 1. Low protein/high sucrose (LPHS) diet protects against IRI. WT male mice were fed for 7 days
with Normal-Chow (NC) or low-protein (LP) diets together or not 50% sucrose water (HS). Then, mice
underwent bilateral kidney ischemia-reperfusion injury (IRI). (A) Blood urea area under the curve (AUC) of
post-operative days 1/2/3, (B) PAS staining of mice kidney 3 day post-operation and the histological score.
Pre-operative levels (C) serum IGF-1 and (D) serum FGF21 in mice on NC, LP, NCHS, LPHS diets. Data
are mean ± SEM. *p < 0.05; **p < 0.01; ***p < 0.001; ****p < 0.0001 as determined by two-way ANOVA with
Tukey’s correction for multiple comparisons of the AUC of blood urea.

Low protein/high sucrose (LPHS) diet protects against IRI. WT male mice were fed for 7 days with Normal-
Chow (NC) or low-protein (LP) diets together or not 50% sucrose water (HS). Then, mice underwent bilateral 
kidney ischemia-reperfusion injury (IRI). (A) Blood urea area under the curve (AUC) of post-operative days 
1/2/3, (B) PAS staining of mice kidney 3 day post-operation and the histological score. Pre-operative levels 
(C) serum IGF-1 and (D) serum FGF21 in mice on NC, LP, NCHS, LPHS diets. Data are mean ± SEM. *p < 
0.05; **p < 0.01; ***p < 0.001; ****p < 0.0001 as determined by two-way ANOVA with Tukey’s correction 
for multiple comparisons of the AUC of blood urea

661
Sodium thiosulfate limits the development of intimal hyperplasia in human vein segments and in a 
mouse model of carotid stenosis
D. Macabrey, M. Lambelet, A. Longchamp, J.-M. Corpataux, F. Allagnat, S. Déglise (Lausanne)

Objective: Bypass surgeries and other endovascular approaches to treat arterial occlusive diseases 
suffer from limited long-term patency due to re-occlusive vascular adaptations, a process called intimal 
hyperplasia (IH). IH develops in response to vessel injury, loss of endothelial cells (EC), leading to 
inflammation, dedifferentiation and proliferation of vascular smooth muscle cells (VSMC). Hydrogen 
Sulfide (H2S) is an endogenously produced gas, with anti-oxidant and anti-inflammatory properties. In 
rodent models, the H2S salt sodium hydrogen sulfide (NaHS) reduces IH, and vascular patients have 
reduced circulating H2S levels. Here, we tested the therapeutic potential against IH of the clinically ap-
proved thiol source sodium thiosulfate (STS) in human vein segments obtained from vascular patients 
and in a mouse model of IH.
Methods: Human vein segments obtained from patients undergoing lower bypass surgery maintained 
in culture ex-vivo for 7 days to stimulate IH were treated with NaHS or STS. Mouse subjected to carotid 
artery stenosis to stimulate IH were treated systemically with NaHS or STS. IH was measured by histo-
morphology and VSMC proliferation measured by proliferating cell nuclear antigen (PCNA). In addition, 
human umbilical endothelial cells (HUVEC) and primary human vascular smooth muscle cells (VSMC) 
were exposed in-vitro to the same H2S donors. Migration and proliferation of these primary cells were 
measured using a wound healing assay and BrDU incorporation, respectively.
Results: STS and NaHS similarly prevented the development of IH in human vein segments ex-vivo 

and in carotids in vivo. PCNA staining of human veins or mouse arteries suggests that the H2S donors 
reduce IH by inhibiting VSMC proliferation. In vitro, STS and NaHS similarly inhibited migration and pro-
liferation of primary VSMC. In contrast, the H2S donors stimulated HUVEC migration and proliferation.
Conclusion: Currently, there is limited strategy to reduce IH. STS treatment may be a new therapeutic 
strategy to limit VSMC proliferation while accelerating re-endothelization of the injured vessel, thereby 
reducing the development of IH.

699
Optimal liver metabolism- and proliferation require the tight junction protein claudin-3
F. A. Baier1, T. Yarahmadov1, D. Sánchez-Taltavull1, C. Gómez Castellà1, F. Jebbawi3, A. Keogh1,  
R. Tombolini1, A. Odriozola1, M. Dias1, U. Deutsch1, M. Furuse2, B. Engelhardt1, B. Zuber2, A. Odermatt1,  
D. Candinas1, D. Stroka1 (1Bern, 2Japan, 3Basel)

Objective: The expression of hepatic tight junction proteins and their contribution to homeostasis and 
regeneration remained largely unexplored. Here, we determine the cell type specific expression of tight 
junction genes in murine livers. We further explore the regulation and functional importance of the 
transmembrane protein CLDN3 in normal and regenerating livers.
Methods: Murine livers were used for tissue- and single cell RNA-seq. CLDN3 localization was deter-
mined by immunofluorescence. CLDN3+/+ or CLDN3-/- livers were analysed by electron microscopy, 
fluorescence-activated cell sorting and liquid chromatography mass spectrometry. Lipid content was 
quantified with oil-red. Mice were subjected to 2/3 partial hepatectomy. Proliferation was quantified 
with Ki67 and pHH3 stainings. Cell cycle gene expression was determined by RT-qPCR. Barrier impair-
ments were assessed with total bile acid measurements. Differential gene expression was analysed 
by tissue RNAseq with DESeq2.
Results: We determined the profile of tight junction gene expression the main liver cell types, show-
ing that tight junction transcripts can be found in hepatocytes and cholangiocytes but also on non-
parenchymal cell populations. CLDN3 was among the highly expressed- and regulated genes in native 
and regenerating livers. CLDN3 had a zonated expression pattern. CLDN3-/- mice had microscopically 
intact tight junctions, but showed significantly downregulated hepatic energy metabolism and subop-
timal cell proliferation in the regeneration model.
Conclusion: Our data suggests a functional role of CLDN3 for maintenance of energy homeostasis 
and optimal regeneration, proving that the function of hepatic tight junction proteins extends beyond 
basic membrane sealing.
  

788
In vivo models of liquid biopsy in hepatocellular carcinoma reveal clone-dependent release of circu-
lating tumor DNA in blood
I. Labgaa1,2, J. von Felden1,3, A. J. Craig1,4, S. N. Filho-Martins1,5,6, C. Villacorta-Martin1,7, N. Demartines2, 
O. Dormond2, D. D'Avola1,8,9, A. Villanueva1, (1New York/US, 2Lausanne, 3Hamburg/DE, 4Bethesda/US, 
5Toronto/CA, 6São Paulo/BR, 7Boston/US, 8Madrid/ES, 9Pamplona/ES)

Objective: Hepatocellular carcinoma (HCC), the most common form of liver cancer, is the fastest grow-
ing cause of cancer-mortality in the US. Liquid biopsy, the analysis of tumor by-products released into 
the bloodstream, has emerged as a novel source of biomarkers. There is limited data on the potential 
role of liquid biopsy in HCC, including for circulating tumor DNA (ctDNA). In addition, the field suffers 
from a significant lack of in vivo models. This study aims to study tumor dynamics using an animal 
model to monitor cancer clonal composition and treatment resistance through liquid biopsy.
Methods: Xenografts were generated by subcutaneous injection of liver cancer cell lines in athymic 
nude mice (n=24). Two cell clones (Huh7 and HepG2) were distinctly injected in each flank. When 
tumor volume reached 200 mm^3, mice were randomized in 2 arms: placebo (n=12) and sorafenib 
(n=12). Blood samples were repeatedly collected and processed into plasma. DNA was extracted from 
plasma and submitted to real-time PCR (qPCR) and digital droplet PCR (ddPCR). The human long 
interspersed nuclear element-1 (hLINE-1), a surrogate of ctDNA, was quantified by qPCR in 7 randomly 
selected mice (3 placebo and 4 sorafenib). DdPCR was performed to detect mutations mutually exclu-
sive of each cell line (APOB for Huh7 and FGA for HepG2), in 22 mice (11 placebo and 11 sorafenib).
Results: Median survival was higher in sorafenib group compared to control (7.7 vs. 4.5 days, 
p=0.004). QPCR showed increased ctDNA in placebo (15.11 vs. 9.00 pg/uL, p=0.03). Higher ctDNA 
concentration were detected in mice carrying HepG2 tumors (14.5 vs. 8.11 pg/uL, p=0.028). HLINE-1 
profile recapitulated tumor progression in 5/7 mice (71%) and correlated with clinical events such 
as transitory drug response (n=1) or tumor ulceration (n=2). Concentration of ctDNA correlated with 
tumor volume for HepG2 cells (r=0.644, p=0.001) but not with Huh7 tumors (r=0.059, p=0.789). 
APOB mutation (mut) was detected in 0/21 (0%) mice while FGA mut were identified in 6/21 (29%) 
mice (p=0.031).
Conclusion: CtDNA including somatic mutations can be detected in mice. We detected higher released 
of ctDNA from HepG2 cells compared to Huh7. These results suggest that the dynamics of ctDNA 
release into the bloodstream could be clone-dependent.
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Acute acalculous cholecystitis in two patients due to primary acute Epstein-Barr virus infection
M. K. Peter1, B. Egger2, M. Kauper1 (1Tafers, 2Fribourg)

Objective: Epstein-Barr virus (EBV) infection can lead to acute mononucleosis characterized by fever, 
fatigue and lymphadenopathy. The infection is self-limited; however, some individuals may suffer from 
rare complications. Acute acalculous cholecystitis (AAC) is an atypical complication of infectious 
mononucleosis. We present two cases of adults with AAC due to primary EBV infection.
Methods: Two male patients (27 and 58-year-old) were admitted to our hospital with fatigue, fever, nau-
sea and epigastric abdominal pain. Physical examination showed tenderness at the right hypochon-
drium. Laboratory tests revealed elevated WBC and CRP levels (34 mg/l and 63 mg/l in case 1 and 
2, respectively). Liver tests were completely normal. Ultrasounds showed a thickened gallbladder wall 
of more than 6mm with associated pericholecystic fluid and absence of gallstones or biliary sludge.
Results: Based on the clinical presentation and AAC-signs at the ultrasound with absence of gallstones 
a viral etiology was suspected in these otherwise healthy individuals. EBV viral serology panel resulted 
in positive EBV viral capsid antigen and nuclear antigen Ig M titers, indicating acute EBV infection. 
Both patients were treated conservatively with ibuprofen for pain and metoclopramide for the nausea. 
Within two weeks they were back to baseline activities with no residual abdominal pain or nausea. The 
follow up imaging with ultrasound showed complete relief of AAC.
Conclusion: Most cases of AAC caused by EBV in adults resolve without the need of a surgical inter-
vention. Antibiotics are not considered necessary due to the viral etiology. However, in severe cases 
not responding quickly to conservative therapy, laparoscopic cholecystectomy should be discussed. 
Surgeons and clinicians should consider EBV- infection in otherwise healthy patients presenting with 
AAC. References: 1. Kottanattu L et al. J. Clin. Virol. 2016, 82:51. 2. Agergaard J et al. Int J Infect Dis. 
2015, 35:67. 3. Gagneux-Brunon A et al. J Clin Virol. 2014, 61:173.

  
622
Bilateral pneumothoraces after endoscopic retrograde cholangiopancreatography [ERCP]: Case re-
port and review of the literature
V. Lehmann1, W. Keller2, B. Egger1 (1Fribourg, 2Biel)

Objective: Apart from the well-known post-ERCP complications such as pancreatitis (1.30%), chol-
angitis (0.87%), hemorrhage (0.76%), and perforations (0.58%), potentially lethal pneumothoraces 
(0.04%) may occur.
Methods: A 75-year-old hospitalized woman with raising cholestatic parameter presented on cholan-
gio-MRI a 3-mm filling defect in the distal common bile duct. At ERCP, biliary cannulation was compli-
cated due to a peri-ampullary diverticulum and the catheter could only be advanced about 3 cm into 
the common bile duct. After endoscopic sphincterotomy, bile and firm sludge were evacuated out of 
the papilla. However, detected extravasation of contrast medium established the diagnosis of a peri-
ampullary perforation.
Results: Immediately performed abdominal CT-scan (Figure 1) confirmed the perforation with a sig-
nificant pneumoretroperitoneum and a minimal pneumoperitoneum. Unexpectedly, a pneumomedi-
astinum as well as bilateral pneumothoraces were diagnosed additionally. A chest tube was placed 
into the right hemithorax, and the patient transferred to the intensive care unit for observation. In order 
to prevent mediastinitis and peritonitis large spectrum antibiotics were administerd. In the follow-up, 
the patient recovered without any signs of peritonitis or mediastinitis, and the chest tube could be re-
moved next day. Inflammatory and cholestatic parameters normalized over time and the patient was 
dismissed home on the 15th day post-ERCP. A follow-up cholangio-MRI one month later showed no 
pathology, and laboratory parameters were completely normalized. The patient refused to undergo the 
proposed prophylactic cholecystectomy.
Conclusion: Only 45 cases of post-ERCP pneumothoraces are described in the literature, mostly 
caused by gastrointestinal perforations near or away from the papilla. Diagnosis after hospital 
discharge or discrete onset are not uncommon. Furthermore, overseen pneumothoraces before in-
tubation can have a dramatic outcome. Therefore, we advocate to perform immediately a thoraco-
abdominal CT-scan in patients with abnormal behavior or with subcutaneous emphysema after ERCP. 
In cases of respiratory or hemodynamic instability, tension pneumothoraces should immediately be 
ruled and needle decompression performed. After difficult ERCP, especially in conjunction with atypical 
anatomy or needed papillotomy, 24 hours monitoring should be considered.

 

Figure 1: Frontal (A) and axial (B) reconstructions of the post-interventional CT-scan of our patient which demonstrates bilateral pneumothoraces (*), 
pneumomediastinum (°), pneumoperitoneum (black arrows), pneumoretroperitoneum (black arrowheads) and subcutaneous emphysema (SE). A peri-
ampullary diverticulum (Div) is also present. 

Frontal (A) and axial (B) reconstructions of the post-interventional CT-scan of our patient which demon-

strates bilateral pneumothoraces (*), pneumomediastinum (°), pneumoperitoneum (black arrows), pneu-
moretroperitoneum (black arrowheads) and subcutaneous emphysema (SE). A periampullary diverticulum 
(Div) is also present.

859
Intra-biliary lipidic solution injection for bile leak identification
N. Murgante Testa, A. Cristaudi, D. Christoforidis (Lugano)

Objective: Biliary peritonitis after laparoscopic cholecystectomy can occur as a result of inadequate 
ligation of the cystic duct or after a biliary lesion. Identifying correctly the anatomy and site of the leak 
is a key point to allow correct repair.
Methods: Case-presentation, illustrated with radiological images and intraoperative video
Results: An otherwise healthy 66 years old female patient with choledocholithiasis, underwent elective 
regular laparoscopic cholecystectomy with intra-operatory ERCP. On the first post-operative day, she 
presented clinical signs of peritonitis. A CT scan showed only a small amount of free fluid under the 
liver, with no evidence of other major complications. Clinical conditions led us to perform an explora-
tory laparoscopy. At surgical exploration we found a limited choleperitonaeum, and a closed cystic 
stump. Bile seemed to origin from the gallbladder bed. Intra-operative cholangiography did not identify 
any major duct leak. Cholangiography with lipidic solution (Lipofundin) was then performed that al-
lowed a precise localization of the leak. This was due to a lateral injury of an accessory indipendent 
posterior bile duct for segment VI, which was successfully repaired with two 5.0 resorbable monofila-
ment stiches. Further clinical evolution was uneventful.
Conclusion: Early recognition and prompt treatment of bile leakage is necessary to avoid further sys-
temic complications. Cholangiography with a lipid solution is an effective tool to localize leak origin 
precisely.
  

482
Liver function test in the management of suspected choledocholithiasis
F. Mongelli1, M. Di Giuseppe1, I. Porcellini1, F. Proietti1, A. Saporito1, A. Cristaudi2, R. Pini1, F. Garofalo2,  
D. La Regina1 (1Bellinzona, 2Lugano)

Objective: Clinical suspicion, abdominal ultrasound and liver function tests (LFT) play the main role 
in stratifying the risk of common bile duct stones (CBD). However, none of them has an adequate 
sensitivity or specificity and the recent literature is still controversial. The aim of our study was to find a 
reliable tool based on the LFTs to predict the presence of CBD stones using a mathematical equation.
Methods: We retrospectively considered the patients with an intermediate or high risk of CBD stones 
who underwent a magnetic resonance cholangiopancreatography (MRCP) from January 2014 to 
June 2019. Demographic, clinical data and LFT were collected and analyzed.
Results: One hundred and ninety-one patients were selected, 64 (33.5%) with positive and 127 
(66.5%) with negative MRCP. The analysis showed that none of single LFTs had a sufficient diagnostic 
value. Instead, our LFT-based score showed 84.4%, 87.3%, 76.1% and 91.6% of sensibility, specificity, 
positive and negative predictive values respectively. It showed a high diagnostic value with an accu-
racy of 95% in excluding CBD stones and no unexpected neoplastic lesions were incorrectly classified.
Conclusion: Uncertainty in classifying patients with suspected CBD stones can lead to a delay of the 
surgical treatment, increasing length of hospital stay and costs. We designed a weighted score that 
shows a very high diagnostic value, with a 91.6% of negative predictive value and 95% accuracy in 
negative cases. It could help in selecting patients for upfront surgery and those who would benefit from 
further preoperative investigations.
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Usefulness of indocyanine green fluorescence for extra-hepatic recurrence of hepatocellular  
carcinoma
M. Schneider, K. Kobayashi, A. Kefleyesus, N. Demartines, N. Halkic, E. Uldry (Lausanne)

Objective: Fluorescence imaging using indocyanine green (ICG) is currently used in hepatobiliary 
surgery to intraoperatively visualize liver tumours, bile ducts or portal venous territory.  We report the 
usefulness of ICG fluorescence in visualisation of extra-hepatic lymph node recurrence of hepatocel-
lular carcinoma (HCC).
Methods: A 53 years old man, known for liver transplant for multifocal HCC in the context of chronic 
hepatitis C in July 2016 recurred hepatitis C 6 months later with discovery 12 months later of growing 
cardiophrenic lymph nodes (size: 6.4 to 8.7 mm) on abdominal CT and MRI. Alpha-1-foetoproteine 
(AFP) remained normal since transplantation and PET-CT showed no local nor distant hypercapta-
tion but high suspicion of lymph nodes HCC recurrence remained. As patient was in a good condition 
with a probable very localized recurrence, we decided to perform a laparotomy with ICG fluorescence 
guided dissection of the pathological cardiophrenic lymph node.
Results: Patient received intraveinously 2.5 mg Indocyanine Green injection one-day before surgery. 
Pathological cardiophrenic lymph nodes were looked for and identified with PINPOINT camera. The 
ICG fluorescence was really helpful to identify pathological versus normal lymph node and to confirm 
that all the disease was removed. The surgical procedure was well supported and the patient was 
discharged on post-operative day 5 without complication. Nine lymph nodes from 0.5 to 2.7 cm were 
resected and histo-pathology found metastasis of the primary HCC in each of them. Post-operative 
CT-scan confirm excision of all visible suspect cardiophrenic lymph nodes. Nine months later, AFP 
began to increase and thoracoabdominal imagings showed pulmonary nodes recurrence and patient 
underwent thoracoscopic wedge resection. He had no cardiophrenic recurrence until today.
Conclusion: We experimented ICG-fluorescence to improve identification of extra-hepatic lymph node 
recurrence of HCC. Utilisation of ICG fluorescence for extra-hepatic HCC metastases/ recurrences is 
not only safe and easy but also is really helpful in guiding and identifying pathological lymph nodes 
among normal ones, even if their size is normal.

  
780
Amoebic liver abscess in non-endemic country: a case report
E. Patanè, A. Peloso, M. Olivieri, M. Muradbekovic, N. C. Buchs, C. Toso, F. Ris (Geneva)

Objective: Entamoeba histolytica is a protozoan parasite responsible for causing amebiasis which 
worldwide affect up to 50 million individuals especially in developing country. Although it is usually 
asymptomatic, when present, symptoms include amebic dysentery simulating an acute abdomen. 
Transmitted through fecal-oral route, E. histolytica causes colitis, however, if not rapidly diagnosed, 
it could also enter the portal circulation reaching the liver and producing the most common extra-
intestinal manifestation of amoebic infection: amoebic liver abscess.
Methods: A 43-year-old male with no past medical history consult our emergency department com-
plaining of abdominal pain principally focused on the central and left lower quadrant, associated with 
chills, fever, fatigue, decreased appetite and watery diarrhea since 72 hours. 
A blood sample analysis found leucocytosis at 13.5 G/l associated with polymorphonucleosis (60%), 
CRP at 365 mg/dl, GOT at 18 U/l and GPT at 21 U/l. Abdominal computed tomography (CT) highlight-
ed left colitis associated with liver abscess in the seventh segment. A liver ultrasound confirmed pres-
ence of septae within the abscess avoiding US- or CT-guided drainage. Large-spectrum antibiotic regi-
men was started. Lower endoscopy found colonic ulcers extended throughout the right colon. Serology 
became positive for amebic infection.  The patient necessite 11 days hospitalisation in our department 
where an antibiotic treatment with Cefriaxone and Metronidazole iv for 10 days was started, followed 
by oral Parmomycin  for 10 days at home. The 30 days follow-upwith abdominal CT was scheduled.
Results: Amebic liver abscess is a well-known complication of amebiasis which necessity antibiotics 
to be treated and to avoid complications, such as perforations. Antibiotics constitute the best way to 
treat this parasite. In case of non-response to antibiotics, after making amoebic serology, radiological 
or surgical drainage, could be the next step to successfully treat this pathology.
Conclusion: This case report highlights the importance of considering this type of infection in patients 
presenting with colitis associated with liver abscess even in non-endemic country. Preventive meas-
ures, when you get in touch in developing-world countries, is essential to prevent complications, also 
fatal, due to infection.

	

Lower endoscopy found colonic ulcers extended throughout the right 
colon	

Lower endoscopy found colonic ulcers extended throughout the right colon.

	

Abdominal computed tomography : left colitis associated with liver 
abscess in the seventh segment.	

Abdominal computed tomography : left colitis associated with liver abscess in the seventh segment. 

	

Abdominal computed tomography: liver 
abscess in the seventh segment.	

Abdominal computed tomography: liver abscess in the seventh segment.

666
Risk factors for postoperative ileus after hepatectomy
G. Piazza1, I. Labgaa1, N. Demartines1, N. Halkic1, G.-R. Joliat1,2 (1Lausanne, 2Rennaz)

Objective: Complications after liver surgery are frequent. Postoperative paralytic ileus occurs between 
10% and 25% after hepatectomy. Risk factors to develop ileus after liver surgery have been scarcely 
studied. The aim of the present study was to define risk factors for ileus after hepatectomy.
Methods: All consecutive patients who underwent hepatectomy were extracted from our liver surgery 
database and included in this retrospective analysis. Study period extended from 2010 to 2016. Com-
plications were graded according to the Clavien classification and the Comprehensive Complication 
Index (CCI) encompassing all individual complications of a patient was calculated. Ileus was defined 
as the need of insertion or reinsertion of a nasogastric tube (NGT) postoperatively. Risk factors were 
assessed using a multivariable logistic binary regression.
Results: A total of 285 patients were included: 157 had minor hepatectomy (55%) and 128 major he-
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patectomy (45%). Laparoscopy was performed in 50 patients (18%). Complication rate was 148/285 
(52%) and mean CCI was 16 +/- 20. A total of 8 patients (3%) left the operation room with a NGT. 
Postoperative ileus occurred in 30/285 (11%). Ileus incidences were similar between left and right 
hepatectomies (p=0.183). NGT were left in place during a median time of 38 hours (IQR 20-77). Only 8 
patients received meglumine amidotrizoate (Gastrografin®), all with success. The rest of the patients 
(n=22) had spontaneous return of bowel function. On multivariable logistic regression, operation dura-
tion (OR: 1.01, 95% CI 1.01-1.02, p=0.006) and prior abdominal surgery (OR: 6.45, 95% CI 1.72-24.39, 
p=0.006) were identified as risk factors for postoperative ileus after liver surgery. Patients who had an 
ileus had longer median length of stay compared to patients without ileus (16 vs. 8 days, p<0.001).
Conclusion: Incidence of ileus after hepatectomy was frequent in our cohort (11%). Operation time 
and history of abdominal surgery were found as independent risk factors for developing an ileus after 
liver surgery.

795
Exploring the biological impact of enhanced recovery program in liver surgery
S. Gonvers, J. Jurt, G.-R. Joliat, N. Halkic, E. Melloul, M. Hübner, N. Demartines, I. Labgaa (Lausanne)

Objective: Implementation of Enhanced Recovery After Surgery (ERAS) programs in digestive surgery 
was associated with a reduction of postoperative complications and costs as well as improved onco-
logical outcomes. However, it remains unknown whether their effects can be observed on a biological 
level. The present study aims to explore and compare the profiles of stress biomarkers in patients un-
dergoing liver surgery before and after implementation of ERAS in liver surgery.
Methods: Retrospective single-center analysis of consecutive patients undergoing liver surgery be-
tween 2010 and 2018, with comparison of patients before (non-ERAS) and after (ERAS) implementa-
tion (2013). Biomarkers reflecting the intensity of surgical stress were selected and monitored periop-
eratively: white blood cells count (WBC), C-reactive protein (CRP), albumin (Alb) and hematocrit (Hct). 
Perioperative variations of these markers (∆values) were calculated between pre- and post-operative 
values at post-operative day 0 (POD 0) for Alb and Hct and POD 2 for WBC and CRP. Biomarkers data 
are displayed as median values with interquartile range and compared in the two groups.
Results: A total of 541 patients were included, with 223 and 318 patients in non-ERAS and ERAS groups, 
respectively. Patients of both groups were comparable, except for increased rates of laparoscopy (25 
% vs. 11%, p<0.001) and major resection (48% vs. 38%, p=0.035) in the ERAS group. ERAS patients 
showed reduced postoperative surgical stress markers compared to non-ERAS patients: ∆WBC 2.0 
(0.4-4.2) vs. 2.8 (1-5.3) G/L (p=0.013), ∆CRP 60 (37-89) vs. 101 (64-154) mg/L (p<0.001), ∆Alb 12 
(8-17) vs. 16 (11-19) g/L (p<0.001). ∆Hct showed no difference between the two groups: 7 (4-11) vs. 
6 (3-11) % (p=0.059).
Conclusion: A panel of biomarkers showed attenuated stress response in patients undergoing liver 
surgery after ERAS implementation. These data highlight the effect of ERAS on a biological level.
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Pancreatic adenocarcinoma developing in the remnant pancreas after pylorus-preserving pancreato-
duodenectomy – a case report
S. Peisl, A. Miftaroski, B. Egger (Fribourg)

Objective: Pancreatic adenocarcinoma is associated with exceedingly high morbidity and mortality, 
with a survival rate of 5% at 5 years. Resection is the only potential curative treatment. Most early 
recurrences are associated with metastatic disease. Second primary pancreatic ductal carcinoma 
after surgical resection are rare, with an estimated 3-year incidence rate at 3.1%. We present a case 
of pancreatic adenocarcinoma developing in the remnant pancreas 2 years after pylorus preserving 
pancreato-duodenectomy.
Methods: In 2017, an 82-year-old female patient presented with painless obstructive jaundice and 
abdominal computed tomography revealed a mass in the pancreatic head (figure 1). Brushing from 
endoscopic retrograde cholangiopancreatography (ERCP) confirmed the diagnosis of pancreatic ade-
nocarcinoma and FDG-PET-scan has shown no metastasis. A pylorus preserving pancreatoduodenec-
tomy has been performed and final pathology revealed stage IIB pancreatic cancer. Post-operatively, 
the patient received adjuvant chemotherapy with Gemcitabine for 6 months. Follow-up was ensured 
by periodic physical examinations, laboratory and imaging studies. In 2019, a hypermetabolic mass 
in the remnant pancreatic tail was detected on follow-up FDG-PET scan (figure 2). Due to the good 
general condition of the patient and the absence of distant or locoregional metastases on FDG-PET 
scan, completion pancreatectomy and splenectomy have been performed. Histopathology confirmed 
stage IIB pancreatic adenocarcinoma of the remnant pancreas.
Results: Histopathologically, the specimen from completion pancreatectomy showed clear margins 
and the anastomotic site of the initially performed pancreato-jejunostomy was negative for cancer. 
These findings suggest that the tumour was a second intrapancreatic primary developing in the rem-
nant pancreas.
Conclusion: In order to detect early recurrences or second primaries, close imaging surveillance is in-
dicated after resection of pancreatic carcinoma and special attention should be payed to the remnant 
pancreas. Resection of recurrent pancreatic cancer in the remnant pancreas is uncommon since most 
recurrences are beyond surgical curability. However, in potentially resectable tumours in otherwise fit 
patients, completion pancreatectomy may be a good therapeutic option.
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Figure 1. Abdominal CT scan showing adenocarcinoma of the head of the pancreas (star). 

Figure 2. Figure 1. FDG-PET scan showing a hypermetabolic mass in the remnant pancreas 
(star). 

Abdominal CT scan showing adenocarcinoma of the head of the pancreas (star).
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Spontaneous splenic rupture under anticoagulation caused by granulomatosis Wegener
B. Rouiller, F. Cherbanyk, B. Egger (Fribourg)

Objective: Granulomatosis with polyangiitis (Wegener) is known to be a systemic vasculitis affecting 
kidneys, lungs and the upper respiratory tract. Spleen involvement in Wegener stays occasional with 
only rare cases of splenic rupture. Spontaneous splenic rupture (SSR) is a life-threatening pathology 
representing only 0.7 % of all the splenic ruptures. Its diagnosis is challenging because there is no 
trauma found in the patient’s history. Anticoagulation as well as Wegener are risk factors for SSR.
Methods: A 42-year-old male presented at the emergency department with a 3 weeks history of diffuse 
muscles pain, initially only restricted to the lower extremities and now with an extension to the upper 
ones. Clinical examination showed normal vital parameters, a CRP of 118 mg/l and a WBC of 12.9 
G/l. Duplex ultrasound proved a right sided infra-genicular thrombosis. The patient was hospitalized 
under therapeutic anticoagulation with low molecular heparin. Blood screening was conducted evalu-
ating the aetiology of inflammatory myalgia and revealed elevated PR3-ANCA-factor without any other 
pathological findings. On the 5th day of hospitalisation, the patient complained of abdominal pain and 
CT-scan proved SSR with active bleeding. Haemorrhage was controlled by radiologic embolization. 
Two days later a respiratory distress has been noted. Pulmonary CT-scan did not show any Wegener-
specific lesions. With an enormous residual spleen after embolization, a mechanical disturbance of 
respiratory function was suspected and an open splenectomy performed. However, this intervention 
did not improve the respiratory situation and the patient was transferred to the university hospital.
Results: Diagnosis of Wegener was subsequently made with the help of renal biopsies and after re-
reading the histology of the removed spleen. The patient responded then favourably to high dose corti-
costeroid treatment, 10 times plasmapheresis as well as antibiotic management for a pneumonia and 
could finally be discharged home after 10 weeks hospitalisation.
Conclusion: Diagnosis of SSR is challenging due to the lack of trauma in the patient’s history. It should 
be suspected in cases of upper left quadrant abdominal pain associated with anticoagulation. We-
gener is rarely associated with SSR but its multi-organic involvement should raise suspicion of this 
severe complication.
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Prediction of morbidity early after pancreatoduodenectomy: role of serum albumin compared to CRP 
and lactate
S. Gaspar Figueiredo1, N. Demartines1, M. Schäfer1, I. Labgaa1, G.-R. Joliat1,2 (1Lausanne, 2Rennaz)

Objective: Pancreatoduodenectomy (PD) is a complex surgical procedure associated with high post-
operative morbidity. Some studies showed that postoperative CRP and lactate were predictors of com-
plication after PD. Recently, albumin was found as a predictive biomarker of complication in several 
gastrointestinal surgeries. This study aimed to assess the predictive role in terms of complication of 
serum albumin compared to CRP and lactate in patients who underwent PD.
Methods: Patients were retrospectively collected from our pancreas database. Patients who under-
went PD (01.01.2000-31.12.2018) were included independently of the etiology. Complications were 
graded according to Clavien classification (major complications: grades III-V). Albumin, CRP, and lac-
tate within the first 3 postoperative days after PD were collected. Minimum value of albumin (MinAlb) 
and maximum values of CRP (MaxCRP) and lactate (MaxLac) were considered. Multivariable logistic 
regressions were used to find predictive factors of morbidity.
Results: A total of 193 patients were included. Morbidity rate was 149/193 (77%) and 30-day mortal-
ity was 7/193 (4%). Minor and major complications occurred in 69/149 (46%) and 80/149 (54%), 
respectively. Median MinAlb was 26 g/l (IQR 23-28). Median MaxCRP and MaxLac were 164 mg/l 
(99-262) and 2.1 mmol/l (1.6-2.9), respectively. Patients with and without complications had similar 
median MinAlb and MaxLac, but patients with complications had higher median MaxCRP (191 vs. 124 
mg/l, p=0.001). Patients with major complications had lower median MinAlb compared to patients 
without major complications (25 vs. 27 g/l, p=0.002). Median MaxCRP was higher in patients with 
major complications (238 vs. 131 mg/l, p<0.001), whereas median MaxLac were similar in patients 
with and without major complications (2.0 vs. 2.1 mmol/l, p=0.712). MinAlb and MaxCRP significantly 
correlated with major complications (r=-0.221, p=0.002 and r=0.445, p<0.001). On multivariable lo-
gistic regression, MinAlb (OR: 1.163, p=0.001), MaxCRP (OR: 1.011, p<0.001) as well as gender (OR: 
2.151, p=0.031) were predictive factors of major complications.
Conclusion: In our cohort, minimum albumin value within the first 3 postoperative days after PD was 
associated with major complications, similarly as maximum CRP. Albumin and CRP can be used as 
predictors of major complications after PD.

  
767
Evidence map of pancreatic surgery – living systematic review and meta-analysis
P. Probst, F. J. Hüttner, O. Meydan, E. Kalkum, A. L. Mihaljevic, T. Hackert, M. W. Büchler, M. K. Diener 
(Heidelberg/DE)

Objective: Pancreatic surgery is a large and complex field of research. An overview on existing knowl-
edge is needed to uncover evidence gaps and prioritise future research. The aim of this project was to 
create a systematic and living evidence map of pancreatic surgery.
Methods: PubMed, CENTRAL and Web of Science were searched systematically for all randomised 
controlled trials (RCT) and systematic reviews (SR) on pancreatic surgery. Outcomes from every exist-
ing RCT were extracted and trial quality was assessed. SRs were used to identify lack of RCTs. RCTs and 
SRs on identical subjects were grouped in research topics. A web-based evidence map in the format of 
a mind map was created. A meta-analysis of pancreas-surgery specific outcomes was performed in all 
research topics with more than three RCTs. The evidence map is constantly up-to-date.
Results: From 22´496 articles 292 RCTs on 30´218 patients and 255 SRs were included and grouped 
in 74 research topics. For 21 of 74 research topics (28%) a living meta-analysis was performed and 
included in the web-based evidence map. Evidence gaps were identified in 12 of 74 research topics 
(16%). Specifically, a lack of RCTs exists for operations other than pancreatoduodenectomy and for 
neuroendocrine neoplasms or intraductal papillary mucinous neoplasms.
Conclusion: The freely accessible evidence map of pancreatic surgery provides a constantly updated 
overview of the available literature in an intuitive fashion. Clinical decision-making is supported by the 
primary data provided as well as the included living meta-analyses. Researchers can use the system-
atic literature search and extracted data for their own projects. Funding bodies can base their research 
priorities on the uncovered evidence gaps.
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Temporary external fixation versus direct ORIF in complete displaced intra-articular radius fractures
R. van Leeuwen, B. van de Wall, S. Hodel, B. Link, R. Babst, F. Beeres (Lucerne)

Objective: It is common practise to use either direct definitive plate fixation or temporary external 
fixation as a bridge to definitive fixation in complex distal radius fractures (DRF). It is however unclear 
which is better with regards to functional and radiological outcomes. The hypothesis of this study was 
that the two-staged principle results in better outcomes.
Methods: This prospective observational study included all patients presenting with AO OTA C2 or C3 
DRD between January 2011 and January 2018. All patients were categorized into two groups accord-
ing to received treatment: Patients who underwent direct definitive osteosynthesis (Group ORIF) and 
patients who received an external fixator followed by definitive fixation (Group Fx-ORIF). Primary out-
come was the PRWE measured at one year follow-up. Secondary outcomes included Range of Motion 
(ROM) and radiologic parameters (ulnar variance, radial inclination and volar tilt).
Results: A total of 187 patients were included in Group ORIF with a mean age of 55.6 years (SD 17.2), of 
which 112 had a C2 and 75 a C3 fracture. The Fx-ORIF group consisted of 66 patients with a mean age 
of 53.7 years (SD 20.4 years), of which 30 patients having a C2 and 36 had a C3 fracture. There was 
no significant difference in median PRWE between de Group ORIF (12.0, IQR 2.0 – 20.0) and Fx-ORIF 
group (12.2, IQR 5.5 – 23.4) (p=0.189). After corrections for significant different baseline characteris-
tics, the differences between the groups remained insignificant. The ROM and radiologic parameters 
as well did not show any significant differences.
Conclusion: No differences were found in clinical and radiological outcome between one or two staged 
surgical technique, probably because two staged surgery was the preferred technique in the most 
complex fractures. Further research needs to be done to explore the advantages of better planning and 
analgesia versus the higher costs and impact of a second operation.
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Table 1- Basic and preoperative characteristics 
 
 Group ORIF 

n = 187 
Group Fx-ORIF 

n = 66 
 
p-value 

Age Mean: 55.6 years 
(SD: 17.2 years) 

Mean: 53.7 years 
(SD 20.4 years) 

 
p = 0.474 

Gender    
Male 74 (39.6%) 29 (43.9%)  

Female 113 (60.4%) 37 (56.1%) p = 0.535 
ASA      

ASA 1 95 (50.8%) 35 (53.0%)  
ASA 2 78 (41.7%) 22 (33.3%)  
ASA 3 14 (7.5%) 8 (12.1%)  
ASA 4 0 (0%) 1 (1.5%) p = 0.175 

Side    
Left 106 (56.7%) 37 (56.1%) Missing = 1 

Right 80 (42.8%) 29 (43.9%) p = 0.896 
C2 or C3     

C2 112 (59.9%)  30 (45.5%)  
C3 75 (40.1%) 36 (54.5%) p = 0.042 

Gustillo    
Closed 186 (99.5%) 60 (90.9%)  

Gustillo 1 1 (0.5%) 5 (7.6%)  
Gustillo 2 0 (0%) 1 (1.5%) p = 0.000 

Trauma level    
Low energy 158 (84.5%) 49 (74.2%)  
High energy 29 (15.5%) 17 (25.8%) p = 0.063 

Polytrauma    
No 182 (97.3%) 64 (97.0%)  

Yes 5 (2.7%) 2 (3.0%) p = 0.879 
Medianus Nerve symptomatics   

Yes 184 (98.4%) 60 (90.9%)  
No 3 (1.6%) 6 (9.1%) p = 0.005 

Osteoporosis before trauma   
No 137 (77.4%) 48 (76.2%) Missing = 11 

Osteoporosis 32 (18.1%) 13 (20.6%)  
Osteopenia 8 (4.5%) 2 (3.2%) p = 0.830 
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Table 2 - Peri- and postoperative characteristics 
 
 Group ORIF 

n = 187 
Group Fx-ORIF 

n = 66 
 
p-value 

Performing surgeon   
Traumasurgeon 62 (33.1%) 33 (51.0%)  

General Surgeon 77 (41.2%) 25 (37.9%)  
Surgical Resident 48 (25.7%) 8 (12.1%) p = 0.020 

    
Operative technique   

Volar 133 (80.6%) 35 (55.6%)  
Non-volar 32 (19.4%) 28 (44.4%) p = 0.000 

Soong classification   
Soong 0 55 (38.7%) 19 (37.3%)  
Soong 1 72 (50.7%) 24 (47.1%) Missing = 60 
Soong 2 15 (10.6%) 8 (15.7%) p = 0.623 

Osteosynthesis removal   
Yes 47 (28.7%) 21 (34.4%) Missing = 28 
No 117 (71.3%) 40 (65.6%) p = 0.402 

    
Complications 10 (5.3%) 5 (7.6%) p = 0.594 

    
 
Table 3 – PRWE  
 
PRWE  
- with corrections 

Group ORIF 
n = 187 

Median (IQR) 

Group Fx-ORIF 
n = 66 

Median (IQR) 

 
p-value 

 12.0 (2.0 - 20.0) 12.2 (5.5 – 23.4) p = 0.189 
C2/C3    

C2 fractures 11.6 (2.0 – 
22.2) 

11.0 (4.3 – 16.7) p = 0.610 

C3 fractures 12.2 (1.8 – 
21.7) 

19.2 (8.8 – 29.9) p = 0.031 

Open fractures excluded   
Closed fractures 11.9 (2.0 – 

22.0) 
15.4 (6.6 – 24.6) p = 0.166 

High/Low energy trauma   
Low level trauma 10.0 (1.6 – 

22.1) 
14.0 (7.8 – 25.1) p = 0.063 

High level trauma 17.1 (3.0 – 
22.0) 

12.7 (1.2 – 20.0) p = 0.466 

Median nerve symptoms excluded    
 12.0 (2.0 – 

22.0) 
15.4 (5.6 – 24.3) p = 0.192 

Volar/non-volar    
Volar 10.0 (1.0 – 

22.0) 
18.6 (5.3 – 30.1) p = 0.034 

Non-Volar 11.2 (2.0 – 
22.0) 

11.0 (6.6 – 17.3) p = 0.982 
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Table 4 – ROMs 
 
1. Dorsal flection 
2. Palmar flection 
3. Radial deviation 
4. Ulnar deviation 
5. Pronation 
6. Supination 

Group ORIF 
n = 187 

Median (IQR) 

Group Fx-ORIF 
n = 66 

Median (IQR) 

 
p-value 

 1. 70 (47 – 70) 
2. 70 (45 – 70) 
3. 25 (20 – 25) 
4. 25 (20 – 25) 
5. 90 (86 – 90) 
6. 90 (80 – 90) 

1. 60 (41 – 70) 
2. 70 (50 – 70) 
3. 25 (20 – 30) 
4. 25 (15 – 25) 
5. 90 (90 – 90) 
6. 90 (90 – 90)  

p = 0.521 
p = 0.582 
p = 0.359 
p = 0.336 
p = 0.247 
p = 0.247 

C2/C3    
C2 7. 70 (54 – 70)   

8. 70 (50 – 70)  
9. 25 (20 – 25) 
10. 25 (24 – 25) 
11. 90 (90 – 90)  
12. 90 (85 – 90) 

7. 65 (41 – 70) 
8. 70 (50 – 70) 
9. 23 (13 – 25)  
10. 25 (25 – 30) 
11. 90 (90 – 90) 
12. 90 (85 – 90)  

p = 0.274 
p = 0.451 
p = 0.214 
p = 0.248 
p = 0.292 
p = 0.216 

C3 1. 70 (50 – 70) 
2. 70 (50 – 70) 
3. 25 (20 – 25) 
4. 25 (20 – 30) 
5. 90 (85 – 90) 
6. 90 (80 – 90) 

1. 60 (44 – 70) 
2. 65 (55 – 70) 
3. 25 (15 – 25) 
4. 25 (20 – 28) 
5. 90 (85 – 90) 
6. 90 (80 – 90) 

p = 0.220 
p = 0.861 
p = 0.999 
p = 0.748 
p = 0.738 
p = 0.800 

Open fractures excluded   
Closed fractures 1. 70 (50 – 70) 

2. 70 (50 – 70) 
3. 25 (20 – 25) 
4. 25 (20 – 25) 
5. 90 (90 – 90) 
6. 90 (85 – 90) 

1. 70 (40 – 70) 
2. 70 (50 – 70) 
3. 25 (20 – 25) 
4. 25 (25 – 30) 
5. 90 (90 – 90) 
6. 90 (85 – 90) 

p = 0.109 
p = 0.981 
p = 0.823 
p = 0.251 
p = 0.033 
p = 0.883 

High/Low level trauma   
Low 1. 70 (50 – 70)   

2. 70 (48 – 70)  
3. 25 (20 – 25) 
4. 25 (20 – 25) 
5. 90 (88 – 90)  
6. 90 (80 – 90) 

1. 60 (45 – 70) 
2. 70 (60 – 70) 
3. 25 (20 – 25)  
4. 25 (20 – 30) 
5. 90 (90 – 90) 
6. 90 (80 – 90)  

p = 0.259 
p = 0.264 
p = 0.714 
p = 0.643 
p = 0.314 
p = 0.732 

High 1. 70 (63 – 70) 
2. 70 (63 – 70) 
3. 25 (20 – 25) 
4. 25 (21 – 30) 
5. 90 (90 – 90) 
6. 90 (90 – 90) 

1. 60 (39 – 70) 
2. 60 (40 – 73) 
3. 18 (14 – 25) 
4. 25 (20 – 28) 
5. 90 (88 – 90) 
6. 83 (78 – 90) 

p = 0.135 
p = 0.351 
p = 0.151 
p = 0.820 
p = 0.877 
p = 0.115 

Median nerve symptoms excluded   
No symptoms 1. 70 (54 – 70) 

2. 70 (50 – 70) 
3. 25 (20 – 25) 

1. 60 (41 – 70) 
2. 70 (50 – 70) 
3. 25 (18 – 25) 

p = 0.056 
p = 0.741 
p = 0.575 

 

 

4. 25 (18 – 30) 
5. 90 (90 – 90) 
6. 90 (85 – 90) 

4. 25 (25 – 30) 
5. 90 (90 – 90) 
6. 90 (80 – 90) 

p = 0.256 
p = 0.159 
p = 0.422 

Volar/non-volar    
Volar 1. 70 (60 – 70)   

2. 70 (50 – 70)  
3. 25 (20 – 25) 
4. 25 (25 – 25) 
5. 90 (90 – 90)  
6. 90 (85 – 90) 

1. 65 (44 – 70) 
2. 70 (70 – 70) 
3. 25 (15 – 25)  
4. 25 (20 – 30) 
5. 90 (90 – 90) 
6. 90 (80 – 90)  

p = 0.186 
p = 0.255 
p = 0.553 
p = 0.461 
p = 0.644 
p = 0.247 

Non-volar 1. 53 (40 – 70) 
2. 53 (35 – 70) 
3. 20 (14 – 25) 
4. 25 (18 – 26) 
5. 90 (84 – 90) 
6. 83 (78 – 90) 

1. 60 (42 – 70) 
2. 60 (46 – 70) 
3. 20 (15 – 25) 
4. 25 (21 – 30) 
5. 90 (90 – 90) 
6. 88 (80 – 90) 

p = 0.769 
p = 0.232 
p = 0.932 
p = 0.126 
p = 0.200 
p = 0.424 

  
Table 4. ROMs
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Table 5 – Radiologic outcomes 
 
1. Ulna plus/minus 
2. Radialinclination 
3. Volartilt 

Group ORIF 
n = 187 

Median (IQR) 

Group Fx-ORIF 
n = 66 

Median (IQR) 

 
p-value 

 1. 1.00 (-0.15 – 2.1) 
2. 23.6 (20.7 – 

26.8) 
3. 7.50 (3.9 – 10.9) 

1. 0.85 (0.08 – 
2.23) 

2. 24.5 (21.6 – 
27.2) 

3. 7.90 (3.4 – 11.9) 

p = 0.786 
p = 0.239 
p = 0.878 

C2/C3    
C2 1. 1.1 (-0.2 – 1.9) 

2. 23.7 (20.8 – 
26.9) 

3. 7.6 (3.8 – 11.6) 

1. 0.8 (-0.2 – 2.2) 
2. 24.5 (21.1 – 

27.2) 
3. 9.9 (4.4 – 13.7) 

p = 0.731 
p = 0.569 
p = 0.158 

C3 1. 1.0 (-0.1 – 2.3) 
2. 23.4 (20.4 – 

26.7) 
3. 7.4 (3.9 – 10.4) 

1. 0.9 (1.0 – 2.4) 
2. 24.5 (22.0 – 

27.2) 
3. 6.9 (2.5 – 9.5) 

p = 0.945 
p = 0.240 
p = 0.381 

Open fractures excluded   
 1. 1.0 (-0.2 – 2.1) 

2. 23.7 (20.7 – 
26.8) 

3. 7.5 (3.9 – 10.9) 

1. 0.7 (0.0 – 1.8) 
2. 24.5 (21.9 – 

27.1) 
3. 7.8 (3.0 – 12.0) 

p = 0.419 
p = 0.238 
p = 0.852 

High/Low level trauma   
Low 1. 1.0 (-0.2 – 2.3) 

2. 23.8 (20.7 – 
26.8) 

3. 7.5 (3.8 – 10.7) 

1. 0.8 (0.0 – 2.5) 
2. 24.3 (21.0 – 

27.2) 
3. 8.8 (4.0 – 12.1) 

p = 0.953 
p = 0.591 
p = 0.377 

High 1. 1.4 (0.2 – 1.7) 
2. 22.2 (20.0 – 

26.6) 
3. 7.3 (4.9 – 12.5) 

1. 1.0 (0.0 – 2.1) 
2. 25.0 (22.8 – 

28.0) 
3. 4.2 (2.4 – 10.0) 

p = 0.320 
p = 0.090 
p = 0.233 

Median nerve symptoms excluded   
No 1. 1.1 (-0.1 – 2.1) 

2. 23.7 (20.7 – 
26.8) 

3. 7.5 (3.9 – 10.7) 

1. 0.7 (0.0 – 2.3) 
2. 24.3 (21.5 – 

27.1) 
3. 8.0 (3.7 – 12.1) 

p = 0.597 
p = 0.363 
p = 0.664 

Volar/non-Volar    
Volar 1. 1.1 (-0.1 – 1.9) 

2. 23.3 (20.5 – 
26.7) 

3. 8.0 (4.8 – 11.6) 

1. 0.5 (-0.2 – 2.4) 
2. 24.3 (19.8 – 

26.7) 
3. 8.5 (4.0 – 12.1) 

p = 0.468 
p = 0.654 
p = 0.892 

Non-Volar 1. 1.0 (-0.8 – 2.3) 
2. 24.1 (20.3 – 

27.6) 
3. 3.3 (-2.4 – 9.4) 

1. 1.1 (0.1 – 2.5) 
2. 24.2 (22.6 – 

27.5) 
3. 5.6 (1.9 – 11.6) 

p = 0.385 
p = 0.438 
p = 0.235 

 
Table 5. Radiologic outcomes
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Small bowel intussusception and diarrhea induced by cryptosporidium infection
E. Albertazzi1, M. K. Peter1, M. Kauper1, B. Egger2 (1Tafers, 2Fribourg)

Objective: Small bowel intussusception (SBI) is the telescoping of a proximal segment of the intestine 
into an adjacent distal part mostly seen in children. In adults, this pathology is seldom and is more 
often associated with intestinal infections or obstructing tumors. In the literature few cases of SBI are 
reported consequent to parasite infection.
Methods: A 31-year-old man with no significant past medical history presented to the emergency de-
partment with a 7-day history of progressive nausea, watery diarrhea and subsequent crampy ab-
dominal discomfort. He denied a family history of colon cancer but his father was diagnosed with 
Crohn’s disease. His vital signs on admission were stable and the physical exam showed a distended 
abdomen without signs of rebound tenderness or a palpable mass. Laboratory parameters (WBC, 
CRP, metabolic panel and liver function) showed no significant alterations. The patient underwent ul-
trasonography followed by CT-scan, which showed a 5cm long jejuno-jejunal intussusception without 
any other pathologies. An antibiotic regimen with Ciprofloxacin and Metronidazole was initiated and 
stool samples were taken. Furthermore, fecal analysis showed a high level of calprotectin (1534 ug/l). 
Additional colonoscopy and gastroscopy were normal without any signs of Crohn’s disease. Finally, 
fecal microbiological analysis became positive for Cryptosporidium parasite infection.
Results: Antibiotic treatment was stopped after the negative fecal result for a bacterial origin. Support-
ive care with iv fluid hydration, analgesics and antiemetic drugs were administered. Following that, the 
patient recovered completely with absence of signs of intestinal obstruction and normal laboratory test 
and could be dismissed home at day 6.
Conclusion: Cryptosporidium is an important intestinal protozoan causing diarrhea in humans but 
its epidemiology is still unclear. In patients with acute diarrhea, chemical and microbiological stool 
analysis should be routinely performed. Parasite infection should take part of the differential diagnosis 
in patients with ongoing diarrhea. The risk to have a concomitant SBI needs to be evaluated in order 
to reduce further complications. If intestinal obstruction or bleeding are clinically relevant segmental 
bowel resection should  be considered.

574
Enteropathy associated T-cell lymphoma in coeliac disease causing intestinal perforation
J. Fiechter1, M. K. Peter1, M. Kauper1, B. Egger2 (1Tafers, 2Fribourg)

Objective: Association between coeliac disease and lymphoid gastro intestinal tumors has been re-
ported. Enteropathy associated T-cell lymphoma (EATL) is an extranodal lymphoma that has been 
identified in patients with coeliac disease. Specific complications such as perforation, intestinal ob-
struction or hemorrhage are found to occur more frequently in men over 501.
Methods: We report the case of a 54-year-old male diagnosed with coeliac disease two years ago. 
He presented at our emergency department suffering from abdominal pain. Clinical examination re-
vealed an acute abdomen with tenderness; laboratory findings showed a leucopenia (3.5 G/l) and a 
CT scan revealed a perforation of small intestine with free intraabdominal air and fluids. We performed 
an emergency laparotomy and found a purulent peritonitis in all four quadrants. The perforation site 
was found in the distal ileum and after extensive abdominal lavage a segmental bowel resection with 
primary anastomosis was performed. Macroscopically no tumor or other cause for the perforation 
has been detected. However, histological examination revealed an intestinal T-cell lymphoma (EATL) 
at the perforation site.
Results: The post-operative follow-up was uneventful apart from a minor surgical wound infection. The 
patient was dismissed home eight days after the operation. The case was discussed at our interdisci-
plinary tumor board and adjuvant chemotherapy was recommended and performed.
Conclusion: Although EATL is a rare disease, it is frequently associated with complications. In patients 
presenting with small bowel perforation with no obvious explanation further investigations should 
be performed as the histological working up of the perforation site should be performed in order to 
exclude EATL. In this case the underlying coeliac disease was with hindsight a risk factor for the dis-
covered lymphoma1.  EATL can be an aggressive form of lymphoma with a 5-year life expectancy of 
<20%. Consequently, in patients > 50 years with coeliac disease and bowel perforation a wide bowel 
resection should be performed immediately2. 1Tom van Gils et al. UEG Journal 2018; Vol. 6 : Issue 10, 
2Amy H. Pun et al. JSCR 2014; Vol. 3

575
Unexpected diagnosis of small bowel neuroendocrine tumor after treatment of an enterocutaneous 
fistula
A. Mendès, A. Miftaroski, B. Egger (Fribourg)

Objective: Neuroendocrine tumors (NETs) are defined as a heterogeneous group of neoplasms arising 
from neuroendocrine cells distributed in various organs. Gastro-entero-pancreatic (GEP) NETs show an 
increased incidence over the last years and their diagnosis remains challenging. We present a case of 
a GEP-NET-G1 fortuitously discovered after performing a small bowel resection due to an enterocutane-
ous fistula related to mesh migration following previous umbilical hernia repair.
Methods: A 43-year old man was admitted to our emergency department with increasing abdominal 
pain accompanied by periumbilical redness and induration for the last 10 days. His past medical his-
tory included an open umbilical hernia mesh repair 5 years ago. CT-scan demonstrated the presence 
of an abscess formation related to an enterocutaneous fistula due to the mesh migration. Explorative 
laparotomy with small bowel resection and excision of the migrated mesh has been performed. The 
post-operative course was uneventful and the patient discharged home on the 8th postoperative day 
without any specific treatment.
Results: Histopathological examination of resected small bowel showed the presence of a small (0.3 
cm) well-differentiated neuroendocrine tumor (NET-G1) in the submucosa. Molecular analysis showed 
exhibition of EGF-receptors. Subsequent Octreotid-Scintigraphy was negative for additional lesions. At 
6-weeks follow-up, the patient remained completely asymptomatic.
Conclusion: Gastro-entero-pancreatic NETs have shown an increased incidence over the last years 
and their diagnosis remains challenging. This case describes a concomitant well-differentiated NET-
G1 in small bowel with an enterocutaneous fistula after umbilical hernia repair. The lesion was treated 
successfully by the surgical resection. This case also illustrates the variable clinical presentation of 
such neoplasms as well as the importance of considering them in the differential diagnosis in un-
explained tumor formations. Since small-bowel NETs often develop synchronously at different sites, 
additional investigation, as Octreotid-Scintigraphy, and close follow-up is mandatory. REFERENCES 1. 
Cives M et al. CA Cancer J Clin 2018 Nov;68(6):471-487, 2. Sato et al. World J Gastroenterol 2016 
Aug;22(30):6817-28

592
Left para-duodenal hernias, symptomatic or incidental finding: two case reports
A. Litchinko, F. Cherbanyk, O. Burckhardt, F. Pugin, B. Egger (Fribourg)

Objective: A para-duodenal hernia (PDH) is a rare reason for intestinal obstruction but can be found at 
autopsy in about 1% of the population. It involves small bowel herniating through a congenital opening 
in the mesenteries close to the duodenum. We present here two cases of PDH, the first one symp-
tomatic with small bowel obstruction requiring surgery and the second one as an incidental finding 
while gastric surgery.
Methods: The first case was 22-years-old man with no medical or surgical history who presented with 
intermittent abdominal pain and vomiting for several days, suggesting an ileus. The second case was a 
52-years-old patient in whom an asymptomatic left para-duodenal hernia was discovered fortuitously 
during an elective gastrectomy for gastric adenocarcinoma. Both cases suffered from the same ana-
tomical variation but had complet different clinical presentations.
Results: For the first patient, a CT-scan was performed and revealed an ileus caused by a left PDH with-
out any signs of incarceration. Laparoscopic exploration was performed with adhesiolysis and hernia 
reduction without small bowel resection. The hernia sac was resected, and the hernia closed. Post-
operative follow-up was uneventful. The second patient underwent gastrectomy for cancer. A complete 
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left PDH was incidentally discovered and reduced. The sac was resected due to the risk of incarceration 
and post-operative ileus. Uneventful postoperative follow-up.
Conclusion: PDH is a rare anatomic-pathological malformation which is usually found incidentally 
after performing abdominal imaging as a CT-scan. Left PDH, also known as hernia of Landzert or 
Longacre, is three times more frequent than right one. Median age of presentation is 40 to 60 years-
old and sex-ratio is three times higher in men when compared to women. The pathophysiology is not 
really clear. The hernia may origin from a lack of fusion of the para-duodenal fossa or more likely from 
a congenital failure of migration of the small bowel leading to a prolapse of the jejunum behind the 
inferior mesenteric vein and left branches of middle colic artery. In case of an incidental finding of a 
PDH by imaging means or at abdominal exploration, laparoscopic/open repair should be considered 
to prevent small bowel incarceration.

601
Endometriosis causing small bowel obstruction: case report and review of the literature
I. Uhe, O. Burckhardt, B. Egger (Fribourg)

Objective: Endometriosis is a widespread gynaecological disease and caused by the presence of 
endometrial tissue outside the uterus, which can be situated intra- or extra-peritoneally. Symptoms 
appear usually during menstruation or ovulation and may often cause dysmenorrhea, dyspareunia 
and even infertility. The gastro-intestinal tract is frequently involved and manifests with a variety of 
symptoms.
Methods: We present the case of a 34-year-old woman with a history of a medical abortion and tubar 
ligation in 2014 and a pelvic inflammatory disease provoked by Chlamydia 2 months ago. She pre-
sented herself to the emergency department complaining about abdominal pain for the last 24 hours, 
associated to nausea and vomiting. No other bowel or genitourinary symptoms were present. Physi-
cal examination revealed abdominal distension and tenderness in the right iliac fossa. Blood test did 
not show any inflammatory parameters, but abdominal CT-scan demonstrated mechanical intestinal 
obstruction and free abdominal fluid. The patient was taken to the operating room for a laparoscopic 
exploration.
Results: An obstructing intraluminal mass was found in the terminal ileum 5cm above the ileo-cecal 
valve (fig. 1). Since malignant disease could not be excluded, an oncological ileocecal resection with 
lymph node dissection was performed. Pathological results showed endometriosis situated in the 
muscularis propria layer of the ileum. Patient’s history did not reveal previous endometriosis symp-
toms.
Conclusion: Endometriosis is a condition affecting 10-15% of women in their reproductive age. It is 
caused by ectopic endometrial tissue, which grows and reacts depending on the hormonal cycle, and 
may also cause inflammation and fibrosis. The exact pathophysiologic mechanism yet remains un-
known. The gastrointestinal tract may be involved in up to 37% of cases, mostly the rectosigmoid colon, 
causing nonspecific symptoms such as rectal bleeding, constipation, diarrhoea or abdominal pain. 
Intestinal obstruction, however, is unusual, occurring in less than 1% of cases. Pre-operative diagnosis 
may be very difficult, especially in emergency situations of women in childbearing age with no history 
of endometriosis. Initial treatment of not complicated is conservative with hormone administration, 
which improves symptoms in 53% of cases. For complicated and refractory cases surgery remains 
the gold standard.

REFERENCES 

-  Young S et al, J Turk Ger Gynecol Assoc. 2017;18:200–209.  
- Allan Z. Int J Surg Case Rep. 2018;42:247–249 
- Mohammed Mohiuddin Chowdhury AT et al, An Overview. J Gastroint Dig Syst 2014, 4:186. 
- Chan DL et al, Int J Surg Case Rep. 2017;41:17–19. 
- Bacalbasa N et al, In Vivo. 2017;31:999–1002.  
- De Ceglie A et al, World J Gastroenterol. 2008;14:3430–3434 

 

 

Figure 1: laparoscopic view (*: ileocaecal valve; X: tumor with serosal retraction) 

 

laparoscopic view (*: ileocaecal valve; X: tumor with serosal retraction).
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Neuroendocrine tumor detected close to a perforated incarcerated internal hernia 2 days after laparo-
scopic cholecystectomy -  when it rains, it pours but it could have been worse
K. Diessa, O. Burckhardt, B. Egger (Fribourg)

Objective: Spontaneous small bowel perforation after laparoscopic cholecystectomy (LC) is a rarity. 
It is most often the consequence of intraoperative small bowel manipulation during the gallbladder 
exposition. After laparoscopic colorectal surgery, the incidence of internal hernia is also low (0.65%), 
although two thirds appear after left-sided resection. Neuroendocrine tumor (NE) is also a rare, slow-
growing neoplasm and is normally not associated with spontaneous perforation. We report here the 
case of a misadventurous sequence of symptomatic cholecystolithiasis (SCL), perforated incarcer-
ated internal hernia after left-sided colectomy and fortuitous discovery of a small bowel NE.

Methods: A 49-year-old male patient known for a left-sided colectomy for diverticular disease 6 years 
ago was admitted for another episode of an already known SCL. He underwent routine and uneventful 
LC. 36 hours after the intervention the patient presented signs of peritonitis and CT-scan revealed an 
incarcerated terminal ileum in an internal hernia under the descended colon. An exploratory laparos-
copy was performed and showed perforation of the incarcerated bowel with diffuse peritonitis but no 
complication related to the LC (fig. 1 and 2). Due to diffuse intestinal distention, conversion to open 
surgery was performed, the internal hernia reduced and closed and the perforated ileum-segment re-
sected with a primary manual anastomosis. After extensive abdominal lavage and laparotomy-closure 
a subcutaneous vacuum compression therapy was set in the wound with secondary skin closure at 
day 3. After a course of 10 days antibiotic regimen the patient could be dismissed home in good gen-
eral condition.
Results: At histology of the resected intestinal specimen a submucosal 6 mm large and well differ-
entiated NE (pT1, cN0, LV0, R0, G1) was found. Discussion at our interdisciplinary tumor conference 
concluded to perform a 68Ga-DOTATATE PET/CT 2 months after the event.
Conclusion: Postoperative peritonitis is a severe condition but not necessarily related to the primary 
operation. In this case, the uneventful LC was followed by an incarceration of an underlying internal her-
nia, possibly decompensated by the pneumoperitoneum. Moreover, the perforation happened close to 
a infra-centimetric NE, allowing its early discovery and resection. In summary, when it rains, it pours 
but it could have been worse.

 

Figure 1: internal hernia under the descended dilated colon 

Internal hernia under the descended dilated colon. 

 

Figure 2: perforation on the incarcerated terminal ileum 

 

Perforation on the incarcerated terminal ileum.
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Omphalomesenteric remnant in an adult during pregnancy
O. Burckhardt, S. Vanoli, B. Egger (Fribourg)

Objective: The omphalomesenteric duct (OMD) normally involutes during fetal development. Its per-
sistence may result in a variety of anatomic patterns, including Meckel's diverticulum, omphalomesen-
teric cysts or fistulae that drain through the umbilicus. Although Meckel's diverticulum is well known to 
general surgeons, omphalomesenteric cysts and fistulae are rare congenital anomalies that typically 
affects the pediatric population.
Methods: A 27-year-old pregnant woman (G2P1) with 31 weeks amenorrhea presented with perium-
bilical pain for the last 3 days. Obstetrical workup was normal. There were no clinical or biological 
inflammatory signs. Ultrasound showed a 15 x 14 x 54 mm tubular cystic structure, incarcerated into 
a 13x18mm umbilical hernia. An infected urachal cyst was originally suspected and was incised and 
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drained under local anesthesia but culture and test for creatinine were negative. After an initial positive 
follow-up, the drain fell off accidentally followed by spontaneous secondary wound closure. Shortly 
after, periumbilical pain returned, needing twice another drainage. After an uneventful childbirth by 
C-section, CT-scan demonstrated an uncomplicated omphalomesenteric cyst and surgical resection 
was scheduled.
Results: Explorative laparoscopy inserting three trocars on the left side of the abdomen revealed the 9 
cm long persistent OMD connecting the antimesenteric ileal side 90 cm above the ileocecal valve to the 
posterior umbilicus through an umbilical hernia. A complete resection was laparoscopically performed 
by linear stapler-section of the OMD transversally at the bowel and complete dissection of the cyst 
including the bottom of the umbilicus. After laparoscopic suture of the peritoneum the umbilical hernia 
was repaired with an intraperitoneal composite dual-sided mesh and the umbilical bottom closed from 
outside with subcutaneous and cutaneous suture. The patient was discharged home on postopera-
tive day 2 without any complications. Histology confirmed the OMD-remnant without any open fistula.
Conclusion: OMD-remnant is very rare in the adult population and only a few cases are reported. This 
is the first case report of a symptomatic OMD-remnant during pregnancy. Treatment is the surgical 
resection which may be done safely by minimal invasive surgery.

 
Figure 1: laparoscopic view (*: omphalomesenteric duct) 

Laparoscopic view (x: omphalomesenteric cyst; o: umbilical hernia).

 
 
Figure 2: laparoscopic view (x: omphalomesenteric cyst; o: umbilical hernia) 
 
 

Laparoscopic view (x: omphalomesenteric cyst; o: umbilical hernia).

738
A rare cause of ileus – a case report of foramen of Winslow hernia
A. Senn, R. Stoll, R. Bauer, R. Rosenberg, D. Schrembs (Liestal)

Objective: Internal hernias represent a rare condition of <1% of total hernias. One feature of internal 
hernia is a foramen of Winslow hernia appearing in 8% of internal hernias.
Methods: Case Report
Results: A 54-year-old male patient presented with acute signs of mechanical ileus, but without gas 
or stool retention. The medical history included a bilateral Stoppa repair 15 years ago. On examina-
tion, the patient showed little bowel sounds, diffuse pain on palpation and no peritonitis. The clinical 
and sonographic impression suggested an ileus, which was confirmed by CT scan. The patient un-
derwent laparoscopy. This led to the diagnosis of a mechanical ileus with proximal small intestine 
herniation through foramen Winslowi into omental bursa. Reposition of the herniated small intestine 
and narrowing of foramen Winslow by suture was performed. Initially small intestine showed signs of 
venous congestion without necrosis. Postoperative, the patient’s risk factors can be summarized as a 
hypermotile coecum, a large foramen Winslowi and preceding intra-abdominal pressure due to lifting 
heavy weight. The patient bore the intervention well, postoperative course was free of complications. 
Discussion: The main challenge lies in early diagnosis due to unspecific symptoms. Described as the 
main risk factors among several others for foramen of Winslow hernia are the following: 1) a large 
foramen of Winslow, 2) excessive viscera mobility and 3) changes in the intra-abdominal pressure. 
Primarily small intestine (2/3 of patients) is affected, along with coecum or ascending colon. CT scans 
(modality of choice) often find 1) mesenteric fat and vessels posterior to the hepatic pedicle, 2) gas 
and/or fluid in the lesser sac and 3) the coecum in an abnormal position. Besides the open laparotomy 
approaches, preferably laparoscopic treatment is selected. There is controversion regarding preven-
tion of recurrence by closure of the Winslow foramen with suture, which was done for our case patient, 
or with mobilized omentum, also cecopexy has been described.
Conclusion: Due to rare incidence, unspecific symptoms and clinical aspects, foramen of Winslow 
hernia remains a diagnostic challenge. Patients need to undergo rapidly a CT scan and surgical treat-
ment to prevent ischemic intestine and aftereffects. Until now, prophylactic actions have not reached 
a final consensus.
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Glomus tumor of the stomach; an unusual finding
P. Curchod, F. Vitale, E. Pezzetta, (Rennaz)

Objective: Although glomus tumors most usually arise in the skin and subcutaneous tissues, particu-
lary to the upper extremity. In rare cases, these tumors may be describe in other body areas, such as 
the stomach. Glomus tumors typically arise in the intramuscular layer and occur as a solitary, submu-
cosal nodule. These lesions are usually considered as benign, causing metastases only very occasion-
ally. The criteria for malignancy could be deep location, size larger or atypical mitotic figures. The main 
clinical differential diagnosis is an epithelioid form of GIST and it’s difficult to distinguish these glomus 
tumors from other gastric submucosal neoplasms prior to surgical resection. As presented hereafter, 
surgery is therefore the mainstay of the treatment of this uncommon condition.
Methods: A 56-year-old woman was submitted to laparoscopic cholecystectomy. During the proce-
dure, a gastric lesion was incidentally discovered. An upper endoscopy was then performed without 
significant lesion; an echo-endoscopy  nevertheless confirmed the presence of an intramural gastric 
tumor of 1,5 cm located on the large curvature . A second follow-up endosonography was carried out 
10 months later, showing the same result, without any change of the size of the lesion. All the biopsies 
performed were not conclusive. The main differential diagnosis was that of  GIST or a leiomyoma type 
tumor. Surgical removal was proposed and in this setting the patient was submitted to an atypical 
laparoscopic gastric resection; the nodule was identified on the gastric large curvature at the level of 
the body-antrum junction. A stapled gastric tangential resection was then performed.
Results: The histopathological analysis of the lesion showed, surprisingly, the presence of a gastric 
glomus tumor involving only the muscularis propria layer of the gastric wall, without signs of mucosal 
ulceration neither serosal invasion. The post-operative course was uneventful and a regular clinical 
follow up was proposed.
Conclusion: Gastric glomus tumor is rare solitary submucosal tumor that may involve the gastric wall 
without specific clinical and endoscopic features. In this setting, wide local excision consistent with 
surgical excision of a GIST tumor provides a definitive histological diagnosis and treatment. Laparo-
scopical approach, when suitable, is a valuable option in this case.

609
Bezoar after gastric bypass surgery: a rare cause of bowel obstruction
A. Litchinko, O. Burckhardt, J. Vidal, B. Egger (Fribourg)

Objective: Bezoar is a mass found trapped in the gastro-intestinal tract and a condition representing 
a rare cause of bowel obstruction. Four main types of digestive bezoars are reported: phytobezoar 
comprising vegetal components, trichobezoar comprising ingested hair - mostly seen in patients with 
severe psychiatric disorders-, pharmacobezoars comprising undigested medications and their vehi-
cles and lactobezoars comprising milk and mucus in the stomach of milk-fed infants. Known as a rare 
cause of a proximal bowel obstruction, bezoars are most frequent after gastric surgery.
Methods: We present the case of a 37-year-old patient with a history of laparoscopic Roux-en-Y gas-
tric bypass (LRYGB) 15 years ago. He presented to our emergency department with abdominal pain 
and severe nausea for the last 24h. At clinical examination there were no peritoneal signs and normal 
laboratory results. A CT-scan revealed a small bowel obstruction with dilatation of the biliopancreatic 
and common channel but without any repercussion on the alimentary limb. Laparoscopic exploration 
was scheduled.
Results: Laparoscopy revealed an endoluminal jejunal mass just distal of the jejuno-jejunostomy. A 
mini laparotomy and small proximal enterotomy allowed evacuating a huge phytobezoar trapped in 
the bowel. The postoperative follow-up was uneventful with quick oral feeding, complete recovery and 
finally the patient could be dismissed home 3 days after the operation.
Conclusion: Bezoar is an uncommon cause of bowel obstruction. Previous gastrectomy is the most 
common risk factor for bezoar formation with an incidence of 5-12%. Therefore, patients undergoing 
LRYGB are prone to bezoar formation and specific nutritional counseling should be given to these pa-
tients: These include stressing the importance of sufficient drinking, well chewing and avoiding the 
overindulgence of foods with high-fiber contents. Surgical treatment is the standard for distal bezoars 
not accessible to endoscopy. Only few cases of bezoar obstructions after LRYGB have been reported 

in the literature, the majority of them in the gastric pouch proximal of the jejuno-jejunostomy. To our 
knowledge, this is the third case of bowel occlusion due to a bezoar in the common channel after 
LRYGB.  Clinicians and surgeons should be aware of this potential rare complication.

 

Figure 1: Intraoperative image showing the phytobezoar Intraoperative image showing the phytobezoar.

 

Figure 2: Phytobezoar after removal 

 

Phytobezoar after removal.

769
Case Report: Tumeur gastro-intestinale stromale (GIST): une rare cause de douleur abdominale
J. Cheseaux, A. Müller, C. Stutz, R. Schmid, C. T. Viehl (Bienne)

Objective: Une GIST résulte d’une hyperprolifération des cellules de Cajal issues de la paroi de 
l’estomac et/ou du duodénum. Les complications incluent des saignements gastro-intestinaux, une 
obstruction et/ou des métastases.
Methods: Patient de 52 ans sans comorbidités se présentant aux urgences en raison de douleurs 
épigastriques depuis 3 semaines, irradiant dans le dos et exacerbées lors d’activité physique. Aucune 
diminution des symptômes à la prise d’antalgiques ou celle d’inhibiteurs de la pompe à protons (IPP). 
Cliniquement, une douleur à la palpation du creux épigastrique sans autres signes pathologiques. 
Le laboratoire revient dans la norme. En complément, un ultrason abdominal met en évidence une 
masse inhomogène de 4.5x2.9cm à la jonction gastroduodénale associée à une dilatation gastrique 
massive. Un CT confirme la présence d’une masse entourant le pylore, aucunes atteintes lymphatiques 
notées. Une gastroscopie permet de prélever des biopsies et la mise d’une sonde triluminale pour 
maintenir une alimentation. Une endosonographie suspecte une GIST.
Results: Trois biopsies consécutives ne montrent aucun signe de malignité. Devant l’absence de di-
agnostic, une laparoscopie exploratrice complétée d’une manœuvre de Rendez-vous (gastroscopie) 
est planifiée. L’opération se déroule avec succès permettant une énucléation in toto de la masse sans 
conversion nécessaire. Le patient est rentré à la maison 6 jours postopératoires sans complications. 
L’histologie met en évidence une GIST pT2 pN0 L0 V0 R0 (4 cm, 2 mitoses / 50 HPF) qualifiée par 
l’OMS comme tumeur à très bas risque. 6 mois postopératoires un PET-CT ne montre aucune récidive.
Conclusion: Le diagnostic de GIST n’est que peu mentionné comme étiologie possible d’une douleur 
abdominale haute. La clinique reste que peu spécifique et les biopsies souvent faussement négatives. 
La littérature favorise la manœuvre du rendez-vous face à ce genre de cas et permet comme l’a montré 
notre cas reporté de poser un diagnostic et une thérapie consécutive.

457
Robotic-assisted resection of a large gastric GIST with running-suture-reconstruction of the stomach
S. Teixeira da Cunha, J. Pina-Vaz, W. Mingrone, L. Eisner, U. Dietz (Olten)

Objective: Gastrointestinal stromal tumours (GIST) are the most frequent primary intestinal mesen-
chymal tumours, being the stomach the most common location. Over the years the surgical approach 
evolved from open to laparoscopic (wedge) resections. Recent reports suggest the feasibility and 
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safety of the robotic gastric resection of large GIST in unfavorable locations and also in cases where 
stapled wedge resections are not suitable. In this video we demonstrate the advantages of the robotic 
surgery in such a case.
Methods: A 68 year-old female presented with a tumor with 10x9x8 cm localised in the cranial aspect 
of the gastric fundus, between the diaphragm and the spleen. The transgastric biopsy showed a high-
risk GIST (>13 mitoses/50 HPF with c-kit Exon 11 deletion). After 6 months of neoadjuvant therapy 
with Imatinib (400 mg/day), the CT scan showed a reduction of the tumor size (9x5x2 cm). A robotic-
assisted free hand, full-thickness gastric wall resection with wide margins, without perforation nor 
damage of the tumour, was performed, using the daVinci Xi System. The large defect of the gastric wall 
was reconstructed by intracorporal running suture with V-Lock 3-0. The tissue perfusion of the sutured 
stomach was confirmed by near-infrared fluorescence technology (Firefly). The tumor was retrieved 
without damage with a Endobag through a Pfannenstiel-incision.
Results: Operating time was 167 min with a negligible intraoperative blood loss. On POD 4 the patient 
developed an erosive gastritis, treated with high-dose PPI; due to cardial risk factors, a red blood cell 
transfusion was performed. The further postoperative course was uneventful, food intake was well 
tolerated and the patient was discharged on the POD 7. The histopathology stage was ypT3 pN0 (0/4) 
L0 V0 Pn0 R0 with 30% of tumor-necrosis and a mitosis rate of <5 Mitoses / 50 HPF. The last follow up 
(6 months postoperatively) showed no local recurrence and no metastasis at the CT-scan; the patient 
is tolerating well the Imatinib 400mg/day therapy.
Conclusion: This video shows the robotic-assisted gastric resection of a large GIST; due to the friability, 
size and localization of the tumor, a conventional laparoscopic wedge resection would not have been 
suitable. The robotic instruments with 270° of freedom avoided direct manipulation of the tumour, and 
allowed the suture-reconstruction of the stomach in this area of difficult surgical access.

A B

C D

Figure 1. Robotic-assisted free hand full-thickness gastric wall resection.
(A) Tumour dissection (B) Tumour excision (C) Intracorporal running suture
(D) Perfusion control of the anastomosis with near-infrared fluorescence (Firefly ®)
using indocyanine green.

Robotic-assisted free hand lfull-thickness gastric wall resection.
(A) Tumour dissection (B) Tumour excision (C) Intracorporal running suture (D) Perfusion control of the 
anastomosis with near-infrared fluorescence (Firefly ®) using indocyanine green.           

496
Laparoscopic subtotal gastrectomy and modified D2-lymphadenectomy:  how we do it
T. Cereser, P. M. Schneider, M. Schiesser (Zurich)

Objective: Minimally invasive surgery for gastric cancer has nowadays widely replaced open proce-
dures in the Eastern hemisphere and is currently adopted in many Western centers. The upper gas-
trointestinal tract still constitutes a challenge for surgeons to achieve adequate oncologic results par-
ticularly with respect to radical lymphadenectomy. We present our experience in minimally invasive 
surgery for gastric cancer, focusing on the critical steps in our standardized technique for subtotal gas-
tric resection, modified D2-lymphadenectomy (ex stations 2, 10, 11d) and Roux-en-Y reconstruction.
Methods: This is a video-presentation of a standardized fully laparoscopic subtotal gastrectomy with 
D2-lymphadenectomy (ex 2, 10, 11) in a 54 years old woman with distal third gastric cancer follow-
ing neoadjuvant chemotherapy according to the FLOT protocol. The clinical UICC stage (endoscopic 
ultrasound, PET-CT, diagnostic laparoscopy) was cT3, cNx, cM0.
Results: No perioperative complication occurred. The definitive UICC TNM Stage was ypT0, ypN0 
(0/68), ycM0, L0, V0, Pn0, G3, R0, with a regression grade Ia (complete regression) according 
to  Becker. The following details are shown: patient positioning and trocar placement, technique of 
omental resection, technique of subtotal gastric resection with duodenal stump closure, systematic 
D2-lymphadenectomy, antecolic Roux-en-Y gastrojejunostomy and jejeuno-jejunostomy, closure of the 
mesenteric gaps, and drain placement.
Conclusion: A standardized fully laparoscopic approach in the surgical treatment of advanced gastric 
cancer is a safe option in experienced centers.

636
Gastro-gastric adhesions with impairment of gastric emptying after robotic-assisted laparoscopic hi-
atal hernia and upside-down stomach repair
J. Pina-Vaz, J. Baur, L. Eisner, U. Dietz (Olten)

Objective: We present the rare case of postoperative gastric emptying impairment after laparoscopic 
hiatal hernia and upside-down stomach repair, due to gastric scar and gastro-gastric adhesions.
Methods: A 69-year-old female presented with a long-term symptomatic hiatal hernia with upside-
down stomach and was submitted to a robotic-assisted relocation of the stomach, hiatoplasty and 
Toupet's fundoplication using a daVinci Surgical System Xi (Intuitive Surgical Inc., Sunnyvale, CA, 
USA). Three months later she presented with weight loss, emesis and dull pain in the epigastrium. The 
CT-scan showed the stomach still in the abdomen and the hiatoplasty as well as the fundoplication 
morphologically normal; the stomach was folded, with a proximal and a distal dilation. The atypical 
morphology was interpreted to be the cause of the delayed gastric emptying and a robotic-assisted 
re-laparoscopy performed.
Results: Intraoperatively, the proximal part of the stomach was folded over the distal part (explaining 
the dilation of the fundus as well as the antrum) and the gastric wall was attached to itself by adhe-
sions. After freeing of the adhesions, the finding showed a funnel-shaped narrow lumen between the 
proximal and the distal parts of the stomach, like a transversal stenosis of the corpus. This finding was 
probably related to chronic scarring due to the previous long-lasting herniation of the stomach. To over-
come the stenosis, a gastro-gastrostomy between the proximal and the distal stomach was performed 
with endo-stapler, restoring a single large lumen to the stomach.
Conclusion: Apparently, the stomach was previously impinged for many years in the hiatus halfway 
between its fundus and antrum, with tissue scars leading to a functionally compensated stenosis. 
After the first operation, despite the relocation of the stomach into the abdomen, it did not recover its 
normal anatomy and the stenosis became symptomatic. The second procedure corrected the steno-
sis, avoiding a gastric resection. The postoperative course was uneventful; the functional result was 
evident within 2 days, as the patient was able to resume diet without further delay. The video shows the 
atypical findings of the folded stomach as well as the procedure of the gastro-gastrostomy, restoring 
a single gastric lumen. 
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Robotic management of a giant hiatal hernia: a video
C. Deleuze, S. Journé, D. Hossey, S. Taylor, J. Lemaitre (Mons/BE)

Objective: This video depicts robot-assisted surgery of a giant hiatal hernia. Their prevalence is less 
than 9% in the Caucasian population. Surgical treatment is often performed in emergency situations. 
There is no recognised standardised surgical technique reported in the literature, leading to case-by-
case planning.
Methods: Robot-assisted surgery of a giant hiatal hernia in an 89-year-old woman.
The patient was hospitalised after being transferred from another hospital where any surgical treat-
ment was deemed futile. Symptoms were of an impression of retrosternal overload and blockage after 
eating. These symptoms worsened until retching. There was no pyrosis. Fifteen similar episodes took 
place over the past year. The patient was autonomous and living at home, and had no surgical con-
traindications. The pre-operative work up showed a giant hiatal hernia with a 12 cm elevation of the 
stomach within the thorax and no signs of ischaemia. A nasogastric tube was placed whilst awaiting 
surgery so as to avoid gastric volvulus or necrosis.
Results: Robot-assisted surgery was performed using a DA VINCI Xi on day 3 of hospitalisation. The 
procedure consisted in a reduction of the hernia with total resection of the herniated sac. The dia-
phragmatic pillars were then partially sutured using Ethibond. Finally, gastropexy was performed using 
non-resorbable V-Lock. The procedure lasted 150 minutes. The hernia reduction was successful with 
only a small part of the fundus left above the diaphragm. She could breathe easier and eat normally 
within 2 days after the surgery.  There were no immediate post-operative complications, and the patient 
returned home on day 4 after surgery.
Conclusion: Giant hiatal hernias are rare. The surgical indication is evaluated and technique planned 
on a case-by-case basis, depending on the patient’s symptoms and clinical situation. This case is of a 
rare type of hernia treated with robot-assisted surgery.

Oberer Gastrointestinaltrakt – Oesophagus

744
Delayed stent migration after acute hybrid laparoscopic-endoscopic treatment of Boerhaave syn-
drome: a case report
G. Rugel, M. Di Giuseppe, G. Lollo, D. La Regina (Bellinzona)

Objective: Hybrid laparoscopic-endoscopic procedures can be very useful in acute situations, such as 
the spontaneous effort rupture of the esophagus, so-called Boerhaave syndrome, which is commonly 
associated with high morbidity and mortality and leads to death when not promptly treated. We pre-
sent an interesting case of successful treatment but, however, avoidable late complication.
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Methods: A 89-year-old woman was acutely admitted to hospital  because of massive abdominal 
pain, vomiting and dyspnea with SaO2 falling to 83%. On examination her abdomen was soft, not 
tender, with an easily reducible right inguinal hernia. A blood gas analysis showed an uncompensated 
metabolic acidosis. The thoracoabdominal CT scan revealed a large hiatal hernia with perforation and 
pneumomediastium, bilateral pleural effusion and atelectasis. The patient underwent an emergency 
laparoscopy with esophageal hiatus exploration and reduction of the stomach into the abdomen. We 
found a mediastinal abscess and a laceration on the left side of the distal esophagus, not reaching the 
junction, which we treated with 4 interrupted stitches (Vicryl 4.0), an omental patch and a left pleura 
drainage. In addition, we endoscopically placed a covered oesophageal stent. After two weeks in the 
ICU we observed a clear clinical improvement and a normalization of the inflammatory markers. A 
control-CT scan showed no leak with the oesophageal stent in place, so that we could start with oral 
feeding. Because of the advanced age of the patient and risk of complications associated with removal 
maneuvers, we decided to leave the stent in place. The patient was discharged from hospital to reha-
bilitation. Four months later, the patient was readmitted with symptoms and signs of a small bowel ob-
struction. The CT-scan showed the migration of the esophageal stent, displaced into the small bowel. 
We managed to remove the stent from the small bowel with a laparoscopic-assisted enterotomy. After 
an uneventful recovery the patient was discharged on the 7th postoperative day.
Conclusion: Delayed esophageal stent migration is a well-known complication which can occur 
months after its placement. Even in aged and fragile patients, the removal of these devices must be 
considered in order to avoid such events

534
Resection margin status <1mm is associated with poor prognosis after oncological esophagectomy
P. St-Amour, M. Winiker, C. Sempoux, N. Demartines, M. Schäfer, S. Mantziari (Lausanne)

Objective: Resection margin (R) status is a known prognostic factor after curative esophagectomy. 
However, discordant definitions of R+ margins exists; the American College of Pathologists defines 
R1 as a 0mm contact with the resection margin, whereas the Royal College of Pathologists considers 
a positive margin as <1mm. This study aimed to compare survival and tumor recurrence after onco-
logical esophagectomy depending on the resection margin (R) status: R0 (>1mm of clearance), R1 
(positive margins with 0mm clearance) and R0+ (margins with <1mm clearance).
Methods: All consecutive patients undergoing curative esophagectomy for squamous cell cancer or 
adenocarcinoma of the esophagus between 2012-2018 were included. Clinicopathological features, 
overall survival (OS), early recurrence rates and disease-free survival (DFS) were compared between 
patients with R0, R1 and R0+ status. Categorical variables were compared with the x2 or Fisher’s test, 
continuous variables with the ANOVA tests, whereas the Kaplan-Meier method and Cox regression 
were used for survival analysis.
Results: Among the 174 included patients, 126 (72.4%) had R0, 14 (8.1%) R1 and 34 (19.5%) R0+ re-
section. R0 patients had a better OS (median not reached, mean 54 months, 95%CI 46-60) compared 
to R1 (median OS 24 months, 95%CI 10-38) and R0+ patients (median OS 28 months, 95% CI 18-38) 
(p=0.0003).  Disease-free survival (DFS) was also superior for R0 patients (median not reached, mean 
47 months, 95%CI 41-54), compared to the R1 (median 9 months, 95%CI 6-12) and R0+ (median 11 
months, 95%CI 6-16) patients (p<0.0001). R status did not independently predict OS in multivariate 
analysis, where only severe postoperative complications and pN3 status remained significant. Simi-
larly, R status was not independently associated with DFS, as were the tumor’s SUVmax, administra-
tion of neoadjuvant treatment, pT4 and pN2-3 status. R1 patients had significantly higher rates of early 
tumor recurrence (57%) compared to R0+ (35%) and R0 patients (17%) (p<0.001).
Conclusion: R0 resection (>1mm) offers a significant overall and disease-free survival benefit com-
pared to 0mm (R1) and <1mm (R0+) resection margins.  Moreover, early tumor recurrence was ob-
served in significantly increasing rates, in ascending order from R0 to R0+ to R1 patients.

Thorax
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Uniportal Lingula-Sparing left upper lobectomy for Swyer-James-MacLeod syndrome
G. J. Kocher, A. Zehnder (Bern)

Objective: Swyer-James-MacLeod syndrome is a rare entity and management generally consists of 
conservative measures in the form of bronchodilatators as well as early treatment of infections.
Methods: We herein report the management of an unusual case of Swyer-James-MacLeod Sydrome 
in a 37-year old male patient. The patient was referred with continuously worsening dyspnea over the 
past two years. On admission he suffered from severe dyspnea on mildest exertions and even when 
speaking. CT-scan showed a nearly complete emphysematous destruction of the left lung with hyper-
inflation and mediastinal shift to the right side. The insertion of endobronchial valves was evaluated 
by the pneumologists and finally rejected because of the very narrowed central bronchi and only little 
visible remaining viable lung tissue on the left on CT-scan.
Results: Surgical exploration via left uniportal VATS was performed and revealed that only the api-
cal three segments of the left lung were destroyed and emphysematic so that they compressed the 
remaining viable lung on the left. Surgical treatment therefore consisted of a lingula-sparing upper 
lobectomy, saving the lingula and the lower lobe. Operative time was 240 minutes and the postopera-
tive course was uneventful. Before Hospital discharge one week after surgery, the patient was already 
able to walk 16 flights of stairs in one go.
Conclusion: In the presented case the relatively rapidly progressing dyspnea of the patient, despite 
bronchodilatator treatment, prompted us to evaluate a surgical treatment approach.  Fortunately for 

the patient we were able to carry out a minimally invasive procedure and save the lingula as well as the 
left lower lobe. In selected cases of SJM-syndrome surgical resection may be a good treatment option 
in case conservative measures fail to control the disease.

 

Preoperative CT-scan showing emphysematous destruction of the right lung with mediastinal shift to the 
right side. 

 

 

Uniportal VATS resection of lung segments 1-3 on the left: Division of A1+3 and A2 branches with 
endostapler (left upper image). Atelectatic lingula and lower lobe (right upper image). Resected 
emphysematous segments 1-3 (left lower). Good re-expansion of lingula and lower lobe (right lower 
image). 

Preoperative CT-scan showing emphysematous destruction of the right lung with mediastinal shift to the 
right side.

 

Preoperative CT-scan showing emphysematous destruction of the right lung with mediastinal shift to the 
right side. 

 

 

Uniportal VATS resection of lung segments 1-3 on the left: Division of A1+3 and A2 branches with 
endostapler (left upper image). Atelectatic lingula and lower lobe (right upper image). Resected 
emphysematous segments 1-3 (left lower). Good re-expansion of lingula and lower lobe (right lower 
image). 

Uniportal VATS resection of lung segments 1-3 on the left: Division of A1+3 and A2 branches with endosta-
pler (left upper image). Atelectatic lingula and lower lobe (right upper image). Resected emphysematous 
segments 1-3 (left lower). Good re-expansion of lingula and lower lobe (right lower image).

516
Zrans-fissural single basilar segmentectomies by uniportal Video-Assisted Thoracic Surgery: techni-
cal aspects
C. Forster, M. Gonzalez (Lausanne)

Objective: Pulmonary segmentectomy is a parenchyma-sparing technique that is currently proposed 
for diagnosis of centrally located nodules or definitive treatment of metastases or early stage non-small 
cell lung cancer. Single basilar segmentectomies (segments 8, 9 or 10) of the lower lobes are probably 
the most challenging, since vascular structures and bronchi are located deep in the parenchyma and 
division of two or more intersegmental planes is required.
Methods: We describe here the technical aspects of trans-fissural single basilar segmentectomies of 
the lower lobes by a uniportal Video-Assisted Thoracic Surgery (VATS) approach.
Results: The video illustrates the technical aspects of single basilar segmentectomies of the lower 
lobes achieved through the oblique fissure. Surgery is performed by a uniportal VATS approach with an 
incision of 3 cm at the level of the fifth intercostal space.
Conclusion: In conclusion, single basilar segmentectomies are technically feasible by a uniportal VATS 
approach through the oblique fissure.

814
Uniportal VATS resection of a complex sequestration and bronchial atresia of left lung
A. Hasenauer, M. Gonzalez (Lausanne)

Objective: Congenital bronchial atresia and pulmonary sequestration are rare congenital malforma-
tions. They are mainly diagnosed during neonatal period or during childhood. When diagnosed in 
adulthood, it is often in the context of repetitive pulmonary infections.
Methods: A 26-year-old female was diagnosed with a complex sequestration and congenital bron-
chial atresia of the left lung after recurrent pneumonia. Chest CT-scan showed a voluminous bulla of 
the left lower lobe with bronchial and vascular atresia and destruction of the left superior lobe with 
bronchiectasis.
Results: The video illustrates the operation performed by uniportal VATS (video assisted thoracoscopic 
surgery). We performed a left upper lobe lobectomy and a excision of the lower lobe sequestration and 
bronchial atresia by ultrasonic dissection through parenchyma to avoid distortion of the remnant lobe.
Conclusion: Uniportal VATS approach is safe and feasible for management of complex pulmonary 
sequestration .
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Does an enhanced recovery after surgery pathway have an impact on thoracoscopic lobectomy out-
comes in lung cancer patients?
C. Forster, V. Doucet, J. Y. Perentes, E. Abdelnour-Berchtold, M. Zellweger, C. Marcucci, T. Krueger, L. 
Rosner, M. Gonzalez (Lausanne)

Objective: The impact of Enhanced Recovery After Surgery (ERAS) pathways in thoracic surgery (in-
troduced in April 2017 in our Department) is currently investigated. This study evaluates their effect 
on the postoperative outcomes of lung cancer patients undergoing Video-Assisted Thoracic Surgery 
(VATS) lobectomy.
Methods: We retrospectively reviewed all consecutive patients undergoing VATS lobectomy for lung 
cancer between January 2014 and October 2019 and assigned them to the relevant group ("ERAS" or 
"non-ERAS"). The ERAS protocol included preoperative counseling, reduced preoperative fasting with 
concomitant carbohydrate loading, avoidance of premedication, standardized VATS surgery, anes-
thesia and postoperative analgesia, early removal of chest tube, nutrition and mobilization. Length 
of stay, readmissions and cardio-pulmonary complications within 30 days were compared between 
both groups.
Results: A total of 307 patients (164 male/143 female; 140 ERAS/167 non-ERAS) with a median age 
of 67 years underwent VATS lobectomy for lung cancer. There was no statistical difference in patient's 
characteristics and no 30-day mortality. The overall compliance to the ERAS program was 81%. The 
post-operative cardiac (6% vs. 11%; p=0.13) and pulmonary (24% vs. 30%; p=0.21) complication rates 
were not statistically different between ERAS and non-ERAS patients. Readmission rate (3.6% vs. 5.4%; 
p=0.4) and re-operation rate (3.6% vs. 2.4%; p=0.54) were also similar in both groups. The ERAS group 
had a significantly lower number of chest tube placement (p<0.00001), higher rate of post-operative 
transfer to the ward (46% vs. 8%; p<0.00001) and lower rate of pain management with epidural cath-
eter (p<0.00001). The ERAS group presented significantly shorter duration of drainage (median 2 vs. 
3 days; p=0.006) and postoperative length of stay (median 5 vs. 7 days; p=0.004).
Conclusion: In our experience, the adoption of an ERAS pathway for VATS lobectomies in lung cancer 
patients has shortened the length of hospital stay without impacting the rate of postoperative compli-
cations and readmissions.Table: Patient demographics and postoperative outcomes in the ERAS and non-ERAS groups. 

  ERAS Non-ERAS P-value 

Number of patients (n) 140 167 
 

Sex ratio (female / male) 74 / 66 69 / 98 0.04 

Age (median [IQR]) 67 [59-72] 67 [60-74] 0.29 

Cardiac comorbidities (n) 
Tobacco use (n) 
COPD (n) 

21 (15%) 
107 (76.4%) 
46 (32.9%) 

30 (18%) 
137 (82%) 
41 (24.6%) 

0.49 
0.23 
0.11 

ASA score (mean ± SD) 2.5 ± 0.5 2.5 ± 0.5 0.59 

FEV1 (mean ± SD) 
DLCO (mean ± SD) 

85.8 ± 20.3 
72.6 ± 20.1 

89.8 ± 22.3 
74.1 ± 18.5 

0.11 
0.5 

Upper lobectomy (n) 
Middle lobectomy (n) 
Lower lobectomy (n) 

85 (60.7%) 
17 (12.1%) 
38 (27.1%) 

95 (56.9%) 
18 (10.7%) 
54 (32.3%) 

0.5 
0.71 
0.32 

Epidural catheter (n) 
Post-operative transfer to the ward 

13 (9.3%) 
65 (46%) 

49 (29.3%) 
14 (8%) 

<0.00001 
<0.00001 

Number of chest tube (mean ± SD) 
Length of drainage (days) (median 
[IQR])  

1.1 ± 0.3 
2 [1-5]  

1.4 ± 0.5 
3 [2-5]  

<0.00001 
0.006 

Postoperative length of stay (days) 
(median [IQR]) 

5 [4-10] 7 [5-12] 0.004 

Overall morbidity (n) 
Pulmonary complications (n) 
Cardiac complications (n) 

41 (29.3%) 
33 (23.6%) 
9 (6.4%) 

61 (36.5%) 
50 (29.9%) 
19 (11.4%) 

0.18 
0.21 
0.13 

Readmission (n) 5 (3.6%) 9 (5.4%) 0.44 

Reoperation (n) 5 (3.6%) 4 (2.4%) 0.54 

 
Patient demographics and postoperative outcomes in the ERAS and non-ERAS groups..

500
Short-term local control after video-assisted thoracoscopic surgery segmentectomy and lobectomy 
for non-small cell lung cancers of diameter smaller than 2cm
M. Darras, A. Ojanguren, C. Forster, J. Y. Perentes, T. Krueger, M. Gonzalez (Lausanne)

Objective: VATS pulmonary segmentectomy is increasingly proposed as a parenchyma-sparing al-
ternative to lobectomy for tumors of diameters smaller than 2 cm without nodal involvement. The aim 
of this study was to compare short-term oncological results and local control in non-small cell lung 
cancers (NSCLC) <2cm surgically treated by VATS segmentectomy or lobectomy.
Methods: Single center retrospective study of consecutive patients undergoing VATS lobectomy or seg-
mentectomy for <2cm NSCLC from January 2014 to October 2019. Variables of interest included local 
recurrence rate, pathological upstaging, and mortality. Overall survival was estimated using Kaplan-
Meier method.
Results: In total, 188 patients with a median age of 65 years (male/female: 98/99) underwent VATS 
segmentectomy (VS) (n=96) or VATS lobectomy (VL) (n=92) for an NSCLC of diameter smaller than 
2cm. Segmentectomies were realized in upper lobes in 46% and as a single segment in 55% of cases. 
There was no statistically significant difference between VS and VL in terms of demographics, comor-
bidities, post-operative outcomes, dissected lymph node stations (2.89±0.95 vs. 2.93±1, p=0.58), 
rate of pN1 (2.2% vs. 2.1%, p=0.96) or pN2 upstaging (1.09% vs. 1.06%, p=0.98). Adjuvant chemo-
therapy was given in 15% of patients in the VL and 11% in the VS group. During follow-up (median: 22 
months), no patients presented local nodal recurrence or on the stapler line (VS group). Two patients 
on each group presented recurrence on the operated lung. New primary pulmonary tumors were di-
agnosed in 2.2% and 8% of patients in the VL and VS groups, respectively. During follow-up, death 
occurred in 5 patients (5.6%) in VL group (lung cancer recurrence in 3 and other primary cancer in 2) 
and in 2 patients (2.1%) of VS group (other primary cancer).
Conclusion: Despite short follow-up, our preliminary data shows that local control is comparable for 
VATS lobectomy and VATS segmentectomy for patients with NSCLC <2cm.

 
 VATS lobectomy 

(n=92) 
VATS segmentectomy 
(n=96) 

p-value 

Sex (male/female) 
Age (mean) 
BMI (mean) 

50/42 
63.6 +10.6 
25.1+5.1 

49/47 
66.2+10.3 
25.4+4.3 

0.65 
0.09 
0.71 

FEV1 (mean) 
DLCO (mean) 

87.5+19 
77.9+19 

85.7+22 
73.8+21 

0.56 
0.18 

Cardiopathy 
HTA 
Atrial Fibrillation 
COPD 
Tobacco 

7 (8%) 
35 (38%) 
13 (14%) 
37 (40%) 
77 (84%) 

13 (14%) 
49 (51%) 
10 (10%) 
47 (49%) 
78 (81%) 

0.18 
0.07 
0.44 
0.23 
0.66 

Upstaging N1 
Upstaging N2 
Adjuvant Chemotherapy 

2 (2%) 
1 (1%) 
14 (15%) 

2 (2%) 
1 (1%) 
11 (11%) 

0.96 
0.98 
0.44 

Number of lymph node 
stations dissected (mean) 
Hilar 
Mediastinal 

2.84 +/-0.9 
 
0.76 +/-0.42 
2.1 +/-0.7 

2.93+/-1 
 
0.73 +/-0.44 
2.2 +/-0.9 

0.51 
 
0.58 
0.39 

Complete follow-up 
Median (months)  
Local recurrence 

- Lymph node 
- Lung  

Distant recurrence 
New pulmonary cancer 
Death 

89 (97%) 
25 
 
0 (0%) 
2 (2%) 
3 (3%) 
3 (3%) 
5 (6%) 

92 (96%) 
19.5 
 
0 (0%) 
2 (2%) 
1 (1%) 
8 (9%) 
2 (2%) 

0.96 
0.063 
 
1 
0.57 
0.29 
0.13 
0.22 

 

Table 1. Patient’s caracteristics and post-operative outcomes between VATS segmentectomy and lobectomy for NSCLC < 
2cm. 

 
 

Patient’s caracteristics and post-operative outcomes between VATS segmentectomy and lobectomy for 
NSCLC < 2cm.
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Enhanced recovery program for thoracoscopic anatomical pulmonary resection: a focus on patients 
over 70 years old
C. Forster, V. Doucet, J. Y. Perentes, E. Abdelnour-Berchtold, M. Zellweger, C. Marcucci, T. Krueger, L. 
Rosner, M. Gonzalez (Lausanne)

Objective: Enhanced Recovery After Surgery (ERAS) protocols in thoracic surgery are known to im-
prove perioperative outcomes by reducing postoperative complication rates and shortening hospital 
stays. However, their impact on elderly patients has not been investigated. The aim of this study was 
to compare surgical outcomes before and after introduction of an ERAS pathway in a cohort of elderly 
patients undergoing anatomical pulmonary resection by Video-Assisted Thoracic Surgery (VATS).
Methods: We retrospectively reviewed all consecutive patients aged ≥70 years who underwent VATS 
pulmonary anatomical resection for malignancy between January 2014 and October 2019 in our de-
partment. Two groups ("ERAS" and "non-ERAS") were compared in terms of: complication rate; duration 
of drainage and of hospital stay; 30-day readmission and reoperation rates.
Results: A total of 202 patients (ERAS/non-ERAS: 95/107) with a median age of 74 years underwent 
VATS anatomical pulmonary resection for primary lung cancer (91%) or metastases (9%). Patient 
characteristics were similar between groups. The overall compliance to the ERAS program was 
80%. Lobectomy was performed in 57% of cases in the ERAS group and 70% in the non-ERAS group 
(p=0.05). Post-operative pulmonary (32% vs. 38%; p=0.32) and grade III/IV Clavien-Dindo (7% vs. 
7%; p=0.98) complication rates, readmission (3% vs. 3%; p=0.9) and re-operation rates (1% vs. 2%; 
p=0.63) were not statistically different between groups. The ERAS group had a significantly lower 
number of chest tube placement (mean 1.1 vs. 1.4; p=0.0002), lower rate of pain management with 
epidural catheter (6% vs. 27%; p<0.00001) and higher rate of post-operative transfer to the ward (47% 
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vs. 15%; p<0.00001). The ERAS group presented significantly shorter length of drainage (median 2 vs. 
4 days; p=0.0085) and post-operative length of stay (median 6 vs. 8 days; p=0.004).
Conclusion: In conclusion, the ERAS pathway for VATS anatomical pulmonary resection in elderly pa-
tients is safe and feasible and improves postoperative outcomes.

503
Is repeated pulmonary metastasectomy justified?
C. Forster, A. Ojanguren, J. Y. Perentes, M. Zellweger, S. Federici, T. Krueger, E. Abdelnour-Berchtold, 
 M. Gonzalez (Lausanne)

Objective: Recurrence after pulmonary metastasectomy (PM) is frequent. However, it remains unclear 
if repeated pulmonary metastasectomy (RPM) can be proposed.
Methods: Retrospective analysis of oncological and post-operative outcomes of all consecutive pa-
tients who underwent PM from 2003 to 2018. Overall survival (OS) and disease-free survival (DFS) 
were calculated. Cox regression was used to identify variables influencing OS and DFS.
Results: In total, 264 patients with a median age of 62 years (female/male: 114/150) underwent PM 
for colorectal cancer (32%), sarcoma (19%), melanoma (16%) and other primary tumors (33%). The 
pulmonary metastases were solitary in 61% and unilateral in 78% of cases. PM was approached by 
video-assisted thoracic surgery (VATS) in 72% and pulmonary resection was realized by non-anatom-
ical resection in 76% of cases. The median follow-up time was 33 months (IQR 16-56 months) and 
overall 5-year survival rate was 62%. Local or distant recurrences were observed in 172 patients (65%) 
(lung only: 17%, distant: 14%, both: 33%).  Prognostic factors of recurrence were non-colorectal can-
cer (HR: 1.50), age <70 years (HR: 1.72), previous extra-thoracic metastases (HR: 1.75) and multiple 
metastases (HR: 1.45). RPM was performed in 66 patients (25%) with a second RPM in 33 patients 
(12.5%), a third in 14 (5.3%), a fourth in 2 (0.8%) and a fifth in 1 (0.4%). RPM was realized by VATS in 
49% and pulmonary resection by wedge in 75% of cases. There was no 30-day post-operative mortal-
ity. The 5-year survival rate after first PM in case of RPM was 79%. Post-operative cardio-pulmonary 
complications (13% vs. 13%; p=0.96) and median length of stay (4 vs. 5 days; p=0.21) were not sta-
tistically different between first PM and RPM. Colorectal cancer (HR: 0.51), metachronous metastasis 
(HR: 0.48) and RPM (HR: 0.49) were associated with better survival.
Conclusion: Our results suggest that RPM may provide favorable survival rate without increasing post-
operative morbidity.

504
Survival prognostic and recurrence risk factors after single pulmonary metastasectomy
C. Forster, A. Ojanguren, E. Abdelnour-Berchtold, M. Zellweger, S. Federici, J. Y. Perentes, T. Krueger, M. 
Gonzalez (Lausanne)

Objective: Surgical resection is currently proposed as a valid treatment for single pulmonary metasta-
ses. However, local and distant recurrences are frequent and few series have analyzed the prognostic 
factors of recurrence and survival after single pulmonary metastasectomy (PM).
Methods: Retrospective analysis of all consecutive patients who underwent PM for a single lung me-
tastasis between 2003 and 2018. Demographics, oncological and surgical characteristics were col-
lected. Cox regression analysis was applied to analyze prognostic factors of recurrence and survival.
Results: A total of 162 patients with a median age of 64 years (female/male: 72/90) underwent single 
PM in the context of colorectal carcinoma (32%), melanoma (20%), sarcoma (15%), or other primary 
tumors (33%). Video-Assisted Thoracic Surgery (VATS) was performed in 84% of cases. Surgical re-
section was achieved by wedge in 74%, segmentectomy in 7%, lobectomy in 18% and pneumonec-
tomy in 1% of cases. The median duration of hospital stay and of drainage was 4 days (IQR 3-7) and 1 
day (IQR 1-2), respectively. There was no 30-day mortality. The overall morbidity was 11.8%. During the 
follow-up (median 31 months; IQR 15-58), 93 patients (57%) presented recurrences (lung only in 13%, 
distant recurrence in 16% and both in 28% of cases). Repeated PM could be realized in 35 patients 
(22%) and was undertaken by VATS in 77% and by wedge resection in 77% of cases. Overall survival 
rate was 67% at 5 years. Age <70 years (HR: 1.8), previous extra-thoracic metastases (HR: 1.6) and 
non-colorectal cancer (HR: 1.8) were identified as prognostic factors of recurrence. Non-colorectal tu-
mour (HR: 2.41), synchronous metastases (HR: 2.7) and lymph node involvement (HR: 3.54) were 
significantly associated with an increased risk of death.
Conclusion: Despite high recurrence rate, surgical resection shows low morbidity rate and acceptable 
long-term survival and should remain the standard for single pulmonary metastases.

525
VATS management of primary spontaneous pneumothorax: a multi-center study comparing the out-
come of chemical and mechanical pleurodesis
S. Federici1, S. Dackam2, B. Bedat2, M. Gonzalez1, T. Krueger1, F. Triponez2, W. Karenovics2, J. Perentes1 
(1Lausanne, 2Geneva)

Objective: Primary spontaneous pneumothorax (PSP) is a common clinical entity. Patients, with recur-
rent PSP, are generally managed surgically with bleb resection and pleurodesis. While different ap-
proaches for pleurodesis have been reported, there is currently no consensus on their impact on perio-
perative complications and PSP recurrence. In this multicenter study, we report the hospital morbidity, 
duration of drainage/stay and long-term recurrence of surgically managed PSP with either chemical 
or mechanical pleurodesis.
Methods: All consecutive patients with recurrent PSP who underwent surgery between January 2012 
and December 2018 in two University Hospital Institutions were reviewed. Indications for surgery in-
cluded recurrent ipsilateral pneumothorax, persistent air leak (> 5 days) of PSP and first contralateral 
pneumothorax. All patients underwent VATS bullectomy followed by mechanical pleurodesis in one 
institution (group MP) and VATS bullectomy followed by chemical pleurodesis (group CP) in the other. 

Demographics, length of drainage, length of stay, postoperative complications and long-term recur-
rences were compared between both groups.
Results: During the study period, 248 patients underwent surgery for PSP. Mechanical pleurodesis 
(group MP) was performed in 143 patients and chemical pleurodesis (group CP) in 105 patients (ta-
ble 1). Age, sex, BMI, smoking status and PSP side were comparable between both groups. Epidural 
catheter analgesia was more frequently used in the CP than in the MP group (p<0.05). Operative time 
was longer in the MP compared to the CP group. In-hospital morbidity (persistent air-leak, hemothorax, 
pneumonia) and chest tube duration were comparable between both groups. Hospital stay was longer 
in the CP compared to the MP group (p<0.05). Finally, long-term recurrence of PSP was comparable 
between both groups and managed individually.
Conclusion: Mechanical and chemical pleurodesis are comparable in terms of perioperative complica-
tions and long-term recurrences for PSP managed by VATS. A prospective randomized trial could help 
better compare these approaches.

 

VARIABLE Group MP Group CP p-value 
N 143 105 NA 

Sex Male 110 (77%) 80 (76%) NS  Female 33 (23%) 25 (24%) 
Age 30±13 30±11 NS  
BMI 20± 3 20±2 NS  
Cannabis 18 (12%) 10 (6%) NS  

Side Right 71 (50%) 54 (51%) NS  Left 72 (50%) 51 (49%) 
Operation time (min) 56 [23-148] 40 [13-166] P < 0.001 
Epidural analgesia 17 (12%) 89 (85%) P < 0.001 
Hospital stay (days) 5 [2-13] 6 [1-16] P = 0.02 
Chest tube duration (days) 3 [1-12] 3 [1-10] NS  
Pneumonia 0 1 NS  
Persistent air leak 3 4 NS  
Hemothorax 1 0 NS  
Re-drainage 6 (4%) 1 (1%) NS  
Recurrent pneumothorax 10 (7%) 3 (3%) NS  

Recurrence 
treatment 

Conservative 3 0 

NA Talc pleurodesis 2 3 
Pleurectomy 3 0 
Drainage 2 0 

674
Repeated recurrence of symptomatic infracarinal bronchogenic cyst
K. Furrer1, O. Lauk1, A. Ouda1, D. Schneiter1, W. Nagel2, I. Opitz1 (1Zurich, 2Herisau)

Objective: We present a case of multiple recurrences of a symptomatic bronchogenic infracarinal cyst 
after repeated surgical interventions.
Methods: Case report
Results: 25 years ago, this 69-year-old patient was diagnosed with a symptomatic infracarinal bron-
chogenic cyst, which was drained by cervicotomy. 20 years later, a first recurrence was found. At the 
time the patient suffered from severe retrosternal pain and shortness of breath. Therefore, he was reop-
erated in 2014 by partial removal of the cyst by right sided thoracotomy. In December 2018, work-up 
due to symptom-recurrence, showed a relapse of the infracarinal cyst with compression of the left 
atrium and right pulmonary artery.  Revision by right thoracotomy with adhesiolysis of the lung fol-
lowed by debridement of the infracarinal cyst and obliterating the space with an omentum pedicle 
flap was performed. Subsequently, in the postoperative course the patient was free from symptoms. In 
November 2019, the patient developed pronounced retrosternal tightness, along with sleep disruption 
and a decrease in his  physical performance. The computed tomography scan once more a recurrence 
of the infracarinal cyst with a size of 6x6cm with compression of the left atrium and main trunk of the 
right pulmonary artery (Figure 1. 3D modeling figure A-D, cyst is marked by arrow). Indication for revi-
sion by median sternotomy was confirmed. Complete resection of the cyst including partial resection 
of the left atrium was performed on cardiopulmonary bypass (CPB). Histological findings verified a 
regressive bronchogenic cyst. Microbiological tests revealed no bacteria or fungi. The postoperative 
course was uneventful, and the patient discharged on postoperative day 12. Immediately after the 
operation, showed complete relief of symptoms.
Conclusion: Complete resection of bronchogenic cysts should be achieved. Recurrence can lead to 
relevant symptoms by compression of the surrounding mediastinal structures and reintervention is 
technically demanding 3D modeling can help to choose the best operative strategy as well to enhance 
the educational value.
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Fig. 1. Trachea with bifurcation (green), pulmonary artery (purple), right and left atrium (pink), 
infracarinary cyst (ochre, red arrow) 
A view from dorsolateral, B view from dorsal, C view of the cyst anterior, D view of the cyst anterior 
with pulmonary artery. 

Fig. 1. Trachea with bifurcation (green), pulmonary artery (purple), right and left atrium (pink), infracarinary 
cyst (ochre, red arrow) A view from dorsolateral, B view from dorsal, C view of the cyst anterior, D view of the 
cyst anterior with pulmonary artery.

682
Rare subtype of lung cancer in a 20-year-old man
I. Porcellini1, M. Patella1, E. M. Minerva1, A. Cianfarani1, A. Valenti2, S. Cafarotti1 (1Bellinzona, 2Lugano)

Objective: To highlight how important it is, when evaluating a young patient for a pulmonary issue, to 
consider rare diseases, and especially tumors.
Methods: A 20-year-old male, without relevant past medical history, was evaluated in a peripheral hos-
pital, for the onset of fever, myalgia, headache and dry cough. After an unfruitful course of empirical an-
tibiotics, sputum culture was obtained showing Escherichia Coli growth. A second course of antibiotics 
was then started. After initial improvement of the symptoms, there was a recrudescence of fever and 
productive cough. Bronchoscopy was performed showing a partial obstruction of the lateral segment 
of the middle lobe bronchus by a translucent endobronchial mass. A diagnosis of bronchial glands hy-
pertrophy was made and no further action was discussed. After several months, the patient presented 
to our multidisciplinary team and a new bronchoscopy was proposed. The subsegment of the middle 
lobe bronchus was completely obstructed by a solid mass (Fig. 1A, 1B). Histological sampling showed 
a low-grade mucoepidermoid carcinoma. After appropriate staging (Fig.1C), the patient underwent a 
middle lobectomy with radical lymphadenectomy
Results: Postoperative course was uneventful and the patient was discharged home after 3 days. Final 
pathologic diagnosis confirmed the presence of mucoepidermoid carcinoma, staged as pT1, pN0, R0. 
Despite the macroscopic growth of the tumor, resection was achieved with curative intent.
Conclusion: Mucoepidermoid carcinoma is a rare form of non-small cell lung cancer that accounts for 
less than 1 percent of all lung cancers. It is more common before the age of 30 and it usually has an 
endobronchial growth causing post-obstruction infection. All these features make the diagnosis par-
ticularly challenging. It is therefore important having the knowledge of this rare disease to consider it in 
the differential diagnosis and to effectively provide the appropriate treatment in these young patients.

 
  

701
Endobronchial ultrasound guided lymph node localization prior to selective thoracoscopic lymphad-
enectomy in case of oligo-progressive melanoma
E. M. Minerva, M. Patella, S. Györik, I. Porcellini, I. Gimigliano, S. Cafarotti (Bellinzona)

Objective: Radical treatment of all disease sites is a pillar of oligo-progressive melanoma therapy. 
Complete excision of all metastasis is considered the gold standard when feasible. We describe for the 
first time, an interesting case in which endobronchial ultrasound (EBUS) was used for diagnosis and 
localization of a solitary melanoma metastasis in a pulmonary lymph node.
Methods: A 52-year-old woman with a previous history of melanoma of the ear, radically treated 4 
years earlier, was diagnosed with a solitary metastasis in a lymph node of the pulmonary hilum (sta-
tion 10, figure 1). Histologic diagnosis was obtained with EBUS and needle aspiration. During multidis-
ciplinary discussion, the need for a local therapy was expressed for the lack of alternative strategies, 
and a video-assisted thoracoscopic (VATS) lymphadenectomy was proposed. Immediately before 
surgery, the patient underwent a second EBUS and methylene blue was injected, under ultrasound 

guidance, once the target lymphnode was clearly visualized. During VATS exploration of the chest cav-
ity, we were able to identify the metastatic lymphnode, which was dyed (figure 2), and to proceed with 
the lymphadenectomy.
Results: VATS lymphadenectomy was radical; the patient was discharged the following day and a strict 
follow-up program was re-started.
Conclusion: Local therapy of all metastatic sites is crucial for disease control and long-term survival in 
oligo-progressive melanoma. Regional lymph nodes are the most common sites of recurrence; how-
ever, skip metastases in distant organs may occur. “Station 10” commonly identifies pulmonary hilar 
lymph nodes, and usually refers to a numerous group of glands. Even if CT scan is an effective tool 
in designing the topography of the lymph node map, orientation in a plethora of lymph nodes is not 
easy during VATS surgery. To our knowledge, this is the first case of EBUS utilization for pre-operative 
localization of target using methylene blue. This multidisciplinary strategy produced the best possible 
result, helping in providing a radical treatment with a minimally invasive approach.

1 2 

  

705
Introducing the minimally invasive treatment of empyema: trajectory evolution of outcome
E. M. Minerva1, M. Patella1, A. Valenti2, I. Porcellini1, M. FitzGerald1, S. Cafarotti1 (1Bellinzona, 2Lugano)

Objective: We aimed to describe the results of the surgical treatment of empyema, tracing the out-
comes throughout the passage from an open thoracotomy (OT) approach, to a video-assisted thora-
coscopic surgery (VATS) in a single institute.
Methods: We retrospectively analyzed the records of 88 consecutive patients treated for stage 2 and 
3 empyema between 2010 and 2019. We divided the study period in three groups: OT-period (2010-
2013), early VATS (2014-2017, starting from the introduction of the VATS program in the unit, until acme 
of learning curve) and late VATS (2018-2019). The three groups were compared to verify homogene-
ous patients’ characteristics and to investigate the outcomes evolution. Non-normal continuous vari-
ables were analyzed with Kruskal-Wallis test and categorical variables with Chi2 or Fisher exact tests. 
All analyses were corrected for multiple testing.
Results: Proportion of empyema stage, extent of decortication (partial versus complete), patients’ co-
morbidities and symptoms onset-surgery interval remained constant over time. Most relevant findings 
of the study were: significant variation in post-operative length of stay [median (IQR): 9 days (7.5-10), 
10 (7.5-17.5), 7 (5-10) respectively for OT-period, early VATS, late VATS. p=0.005], hospital admission-
referral to thoracic surgery interval [median (IQR): 7.5 days (4.5-11), 6.5 (3-9), 2.5 (1.5-5.5) respec-
tively, p=0.003], chest tube duration [median (IQR): 5.5 days (5-7.5), 6 (4-6), 4 (3-5) respectively. 
p=0.003] and proportion of operations performed by residents [3 (15%), 6 (16.7%), 14 (43.6%). 
p=0.02].
Conclusion: Our findings pictured the trajectory evolution of the outcome during introduction and con-
solidation of VATS treatment for stage 2 and 3 empyema. During the early phase, we observed a de-
cline in some measurements that improved significantly in the late VATS period. After a learning curve, 
all outcomes showed better results compared to the OT-period and we entered in a teaching phase. 
Introducing a VATS program seems also to improve the referral process from other services.

708
Short-term outcome and 30-day readmission rate after anatomical resection for lung cancer in elderly 
patients
A. Cianfarani, M. Patella, E. Minerva, I. Porcellini, S. Cafarotti (Bellinzona)

Objective: Surgery is the mainstay of early-stage lung cancer treatment. However, since life expectancy 
is constantly increasing, and surgery is offered with curative intent to a large proportion of patients, we 
wanted to investigated whether this principle also applies to elderly (>70-year-old) people.
Methods: We analyzed a prospectively maintained database on anatomical lung resections at our 
institute. Patients were divided in two groups: <70 years and ≥70 years (elderly). Baseline and surgi-
cal characteristics, as well as outcomes were compared between the two groups. Outcome indicators 
were post-operative length of stay (PoLOS), complications rate and 30-day readmission rate. Statistical 
analyses were performed by mean of t-test, Kruskal-Wallis, chi2 and Fisher exact tests
Results: We selected 180 patients with lung cancer (2017-2019) who underwent anatomical lung 
resections. Mean age was 68.9 years (SD 8.3). 91 patients (50%) aged 70 and above. Patients and 
surgical characteristics (comorbidities, lung function, performance status, type and extension of lung 
resection and surgical approach) were similar among groups, except for chronic kidney disease 
(p=0.02), smoking habit (p=0.001) and previous cancer history (p=0.05) which were more frequent 
in the elderly group. Median PoLOS was 6 days (IQR:4-9). Video-assisted thoracoscopic approach was 
used in 124 (68.9%) of cases. Cardiopulmonary complications rate was 17%, 30-day readmission 
rate was 11.6%. We did not observe any significant difference in all the short-term outcome indica-
tors between the elderly and the younger counterpart. Particularly, PoLOS (p=0.3), complications rate 
(p=0.8) and 30-day readmission (p=0.7) did not differ between groups.
Conclusion: In our series, short-term outcomes, including re-admission rate, are not compromised in 
elderly patients. The evolution in surgical strategy and expertise contribute to offer surgical resection 
with curative intent for lung cancer to a large spectrum of patients.
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739
Uniportal minimally invasive thoracic surgery for pulmonary arteriovenous malformations – Report 
of a case series
D. Flury, G. J. Kocher, J. A. Lutz, R. A. Schmid, P. Dorn (Bern)

Objective: Pulmonary arteriovenous malformations (PAVM) are vascular anomalies with direct com-
munication between pulmonary arteries and veins, bypassing the normal intervening capillary bed. All 
patients with symptomatic or complicated PAVM should be evaluated by an interventional radiologist 
or angiologist for embolotherapy before being considered for surgery. Surgical resection of PAVM is 
indicated in patients who failed embolotherapy, develop complication, or have untreatable contrast al-
lergy and lesions not amenable to embolotherapy. Despite surgery is mostly replaced by interventional 
options for treatment of PAVM, novel operative technique are in a high demand to be able offering the 
best therapy with lowest morbidity and mortality, and highest possible level of comfort for the patient 
when surgery is necessary.
Methods: Between October 2015 and August 2019 five patients suffering from PAVMs or its complica-
tion underwent uniportal lung-sparing video-assisted thoracic surgery (VATS) in our clinic.
Results: Four of the five patients have been successfully treated by anatomical resection (segmentec-
tomy of one or two lung segments) and in one patient, an extended vascular malformation between the 
superior phrenic artery and the inferior pulmonary vein was at first distally excised by extraanatomical 
lung resection  and got an additional embolization of the subphrenic part afterwards as it was decided 
before treatment..  The median postoperative day (POD) for chest tube removal was two (range: 1 – 3) 
and patients have been discharged on median POD 4 (range: 2 - 5). There were no complications 
regarding PAVM in long-term follow up in all patients but in one. In the case of the latter patient with he-
reditary hemorrhagic telangiectasia, there were some new malformations found in other lobes than the 
operated one in CT scan follow up 9 months after operation, which are without any symptomatic so far.
Conclusion: The uniportal VATS technique is one of the most minimally-invasive thoracic sugery ap-
proach, which is safe, feasible and a considerable therapeutic option in selected and interdisciplinarily 
discussed cases of patients with PAVM.  Accessible lesions, such as solitary peripheral or single large 
lesions as well as unsuccessful embolization or complications are possible indications demanding for 
surgery, whenever possible as minimally invasive parenchyma-sparing anatomical resection.

742
Efficacy of irradiation combined with intracavitary cisplatin-fibrin after lung-sparing surgery in an or-
thotopic rat model of mesothelioma
M. B. Kirschner, M. Meerang, O. Lauk, K. Furrer, I. Grgic, V. Orlowski, F. Tschanz, M. Guckenberger, M. 
Pruschy, W. Weder, I. Opitz (Zurich)

Objective: Localized treatment after tumor resection in malignant pleural mesothelioma (MPM) is aim-
ing for better local tumor control. Here we tested safety and efficacy of combination treatment with in-
tracavitary cisplatin-fibrin (cis-fib) plus hemithoracic irradiation (IR), applied after lung sparing surgery, 
in an orthotopic immunocompetent rat model.
Methods: We randomized male F344 rats into five groups (cis-fib (n=9), 10Gy IR (n=6), 20Gy IR 
(n=9), cis-fib+10Gy IR (n=6), cis-fib+20Gy IR (n=9)). Sub-pleural (parietal) tumor implantation was 
performed on day 0 with 1 million syngeneic rat mesothelioma cells (IL45-luciferase). We detected 
tumor nodule formation in all animals by bioluminescence imaging (BLI) on day 8. Tumor resection on 
day 9 was followed by treatment with intracavitary cis-fib or NaCl-fib. On day 12, CT guided local IR in a 

single high dose (dose rate: 3Gy/min) of the former tumor region, resembling IMRT in human patients, 
was applied. We monitored animal’s health daily and tumor growth every 3 days by BLI.
Results: None of the animals showed any signs of pulmonary side effects or reduced pulmonary func-
tion, measured by increased breathing or appearance of blue or white colored ears/extremities/eyes. 
No weight loss was observed after 10Gy IR. Treatment with a single dose of 20Gy IR or cis-fib+20Gy 
IR caused weight loss on the day after treatment but all animals regained weight 2 days thereafter. No 
deterioration of body conditioning or activity score were observed in the immediate post-interventional 
phase. Regarding efficacy, IR with 10Gy did not show any effect on tumor growth, neither alone nor 
in combination with cis-fib. However, three days after treatment with 20Gy IR (day 15), we detected a 
significant difference in tumor growth in IR alone compared to cis-fib+IR group (mean tumor growth 
(%) 539 vs 252; p=0.04). On day 21, there was a significant difference in tumor growth between cis-fib 
vs cis-fib+IR treated tumors (mean tumor growth (%) 2295 vs 660; p=0.01) (figure1).
Conclusion: Irradiation alone and in combination with local intracavitary cis-fib in rats is safe up to a 
dose of 20Gy. The administration of local 20Gy IR in combination with cis-fib enhances tumor control 
while only minimally (and short term) affecting animal’s well-being. These data suggest a promising 
effect of combined local treatment with cis-fib+IR for MPM.

 
 

745
Socio-cultural factors influencing the length of stay after anatomical lung resection
I. Porcellini, M. Patella, E. M. Minerva, S. Cafarotti (Bellinzona)

Objective: To investigate whether socio-cultural factors influence hospital post-operative length of stay 
(PoLOS) after anatomical lung resections, among complicated and non-complicated patients.
Methods: A prospectively maintained database on anatomical lung resections, was retrospectively 
culled for data on pre-operative, intraoperative and postoperative variables. Along with clinical factors, 
knowing to influence the PoLOS and the onset of complications (sex, age, performance status, chronic 
obstructive pulmonary disease, ASA class 3-4, thoracotomy, coronary artery disease, cerebro-vascu-
lar disease, body mass index and extent of resection), three socio-cultural variables were included: “liv-
ing alone”, “pre-operative stress”, “hobbies and interests”. Stepwise regression analyses were used to 
determine variables that contributed to prolong the PoLOS. Subgroup analysis were performed based 
on the presence of any complication.
Results: 195 patients were included (2017-2019). Seventy-six patients (39%) experienced at least 
a complication. This condition was strongly associated with the PoLOS in the multivariate model (p 
<0.001), but also “living alone” (p<0.001) and “pre-operative stress” (p=0.03) independently impact-
ed on the outcome, along with thoracotomy and cerebro-vascular disease. Within the complicated 
group, both “living alone” (p<0.001) and “pre-operative stress” (p=0.02) were retained in the final 
model. In the non-complicated group, “living alone” remained independently associated with the Po-
LOS (p<0.001) (Figure).
Conclusion: Social and psychological factors contribute to prolong the PoLOS. In our series, living 
alone constantly influenced the outcome among complicated and non-complicated patients. Stressful 
feelings also impacted the outcome. These results suggest the need for more attention toward social 
and psychological background and might be pivotal in directing investments.
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848
Pemetrexed/cisplatin therapy increases cytidine deaminase (CDA) and thymidine phosphorylase 
(TYMP) expression thereby inducing sensitivity to 5'-deoxy-5-fluorocytidine (5’-DFCR) in non-small 
cell lung cancer cells
Y. Gao, C. A. Gemperli, H. Yang, H. Deng, P. Immanuel Zens, M. AI Hurani, R. Peng, S. R.R. Hall,  
S. Berezowska, D. Xu, D. Karatkevich, Z. Yang, P. Dorn, T. M. Marti, R. A. Schmid (Bern)

Objective: Lung cancer is the most common cause of cancer-related deaths worldwide. About 85% 
of lung tumors are non-small-cell lung cancer (NSCLC). Cisplatin plus pemetrexed (MTA) combination 
therapy is considered the standard treatment for patients with advanced NSCLC. However, advanced 
NSCLC has a 5-year survival rate of below 10%, which is mainly due to therapy resistance. We previ-
ously showed that the ratio of mesenchymal-like and chemotherapy resistant para clones increased 
after schedule-dependent MTA and cisplatin chemotherapy in NSCLC A549 cell line. Cytidine deami-
nase (CDA) and thymidine phosphorylase (TYMP) are key enzymes in pyrimidine salvage pathway. 
5'-deoxy-5-fluorocytidine (5’-DFCR) is a cytidine analogue (metabolite of capecitabine), which is con-
verted by CDA and subsequently TYMP to 5-fluorouracil, a medication frequently used to treat solid 
tumors. The aim of this study was to take advantage of chemotherapy-induced metabolic adaptations 
to poison resistant non-small-cell lung cancer cells.
Methods: Cell viability APH assay and colony formation assay were used to select drugs which target 
A549 para clone cells. Western blot was used to monitor CDA and TYMP expression change after 
chemotherapy treatment in different NSCLC cell lines. Cell growth was quantified over time to evaluate 
the efficacy of sequential combination, first MTA and cisplatin, then 5’-DFCR. CDA and TYMP expression 
was measured by IHC in patient tumor tissues before and after neoadjuvant chemotherapy treatment.
Results: High expression of CDA and TYMP was associated with MTA and cisplatin chemotherapy 
resistance and sensitivity to 5’-DFCR. CDA and TYMP were highly expressed in mesenchymal-like A549 
para clones, which were chemoresistant. High expression of CDA and TYMP was related to poor sur-
vival for patients after chemotherapy. Para clones were sensitive to 5'-deoxy-5-fluorocytidine (5’-DFCR), 
comparing with holo clones in A549. Interestingly, chemotherapy treatment increased CDA and TYMP 
expression during recovery phase in lung cancer cells including A549, H358 and H441 cell lines. Addi-
tion of 5’-DFCR at recovery day 2 after schedule dependent MTA and cisplatin treatment was the most 
efficient treatment to eradicate chemotherapy resistant NSCLC cells.
Conclusion: CDA and TYMP expression increased after chemotherapy rendering lung cancer cells sen-
sitive to subsequent treatment with 5’-DFCR

Untere Extremität

456
Simultaneous patellar tendon and anterior cruciate ligament rupture: how to avoid missing the diag-
nosis and pick the right treatment - a systematic review and algorithmic approach
P. Ismailidis, C. Nüesch, C. Appenzeller-Herzog, C. Egloff, A. Mündermann, S. A. Mueller (Basel)

Objective: Simultaneous patellar tendon (PT) and anterior cruciate ligament (ACL) tears are rare inju-
ries. Only single cases or case series have been reported in the literature. The objective of this study 
was to perform a systematic review and develop a diagnostic and treatment algorithm for combined 
ACL and PT injuries.
Methods: A systematic review was conducted in the electronic databases Embase, Medline, SportDis-
cus and Scopus. Studies reporting on simultaneous PT and ACL tears in a non-dislocated knee were 
included. Data regarding the type of study, study population, demographics, diagnostic procedures, 
concomitant injuries, missed diagnosis, treatment and rehabilitation details, complications and out-
comes were extracted for each case individually.
Results: Twenty-eight studies (21 case reports, 7 case series) describing 44 cases were included. 
84% were sport and 9% road accident injuries. Mean patient age was 29 years (15-62 years). 84% 
of the cases had further concomitant knee injuries. Medial collateral ligament rupture (MCL) was the 
most common concomitant injury (70%) followed by medial (48%) and lateral (43%) meniscus injury. 
ACL injury was initially missed in 18%, PT injury in 16% and further concomitant knee injuries in 20% 
of the cases. In 80% of the cases both the PT and the ACL were treated operatively, out of these 54 % 
were a two-stage and 46 % a one-stage approach. Rehabilitation schemes of one staged approach 
consistently (93%) included initial immobilization with gradually decreasing ROM restriction over 6 
weeks, while two-stage approach rehabilitation schemes included gaining full ROM and sufficient 
quadriceps strength after the PT operation before performing an ACL reconstruction. Further opera-
tions were needed in 20% of the cases, however 50% out of them were only to remove the hardware 
after PT reconstruction. Despite the high complication rate of 20%, ROM was satisfactory in 92% of 
cases, the median IKDC score was 90 and the median Lysholm score was 94. The return to sports 
rate was high (78%).
Conclusion: To date, the rare cases of simultaneous PT and ACL tears have been treated using different 
approaches. The proposed algorithm should help to correctly diagnose concomitant injuries and guide 
the correct treatment and rehabilitation protocols. Thus, diagnosis and treatment of future cases could 
be standardized facilitating comparison of outcome data for further research.
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521
Minimal invasive osteosynthesis with a helical plate for non-union, after LISS plate osteosynthesis of a 
comminuted periprosthetic fracture of the distal femur, in an 83-year old patient
W. Keijzer, S. Bäuml, A. Browa (Lachen)

Objective: The incidence of periprosthetic fractures of the distal femur continues to rise. The aim of 
treatment is to achieve a stable anatomical reduction, to treat the pain and allow early mobilisation. 
Development of non-union is one of the main problems with comminution and osteoporosis being 
important risk factors. Consensus regarding the favoured treatment of the non-union is lacking. Os-
teosynthesis with a helical plate technique was reportedly first used in non-union of humeral shaft 
fractures. The helical shape allows insertion of the plate in a technique that is minimally invasive and it 
provides additional stiffness that reduces the fracture mobility. Our objective was to present a case of 
osteosynthesis with the helical plate technique for non-union in a comminuted periprosthetic fracture 
of the distal femur after initial LISS plate osteosynthesis.
Methods: An 83-year old female patient with known osteoporosis and total hip and knee prosthesis 
sustained a comminuted periprosthetic distal femur fracture following an accidental slip-and-fall. The 
fracture was classified as Lewis-Rorabeck grade II and treated the following day with a minimal inva-
sive LISS plate osteosynthesis. One year later there was persistent non-union with a relatively large 
bone gap and the patient complained of increasing pain. Decortication of the non-union, implantation 
of a solid allogenic bone graft and additive osteosynthesis with a prebent helical plate was offered and 
planned accordingly. The procedure was performed with a minimal medial approach. Subsequently 
an osteotomy, debridement and decortication of the non-union femur were carried out and an allo-
genic fresh-frozen femoral head was implanted. This was followed by the helical plate osteosynthesis 
running from medial distal to anterior proximal in a minimally invasive technique.
Results: The procedure was well tolerated by the patient and the postoperative course showed no com-
plications. At the two month follow-up, the X-rays showed good position of the implant with progressive 
consolidation. The patient reported that the pain was much improving and she was able to fully bear 
her weight without the assistance of crutches.
Conclusion: Periprosthetic distal femur fractures are complex injuries with non-union being a signifi-
cant risk. Helical plate osteosynthesis can be a valid option to treat non-union for selected cases.

     

 

      

 

 

 

 

 

 

 

Fig 1. X-rays showing the initial fracture 
 

Fig 2. Postoperative x-rays after LISS plate osteosynthesis 

 

Fig 3. X-rays showing non-union 18 months 
after LISS plate osteosynthesis 

 

Fig 4. X-rays two months after bone graft implantation and helical 
plate osteosynthesis 
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616
Atypical atraumatic rupture of the tibialis anterior tendon leads to isolated anterior compartment syn-
drome of the lower leg in 67-year old male
A. Knöpfel, S. Lacher, S. Meili, M. Di Lazzaro, V. Schreiber (Uster)

Objective: Atraumtatic ruptures of the tibialis anterior tendon (TAT) are a rare entity often missed. They 
mainly occur in men above 60 years of age. Typically, ruptures of the TAT are located at the level of the 
upper ankle joint between the superficial and deep extensor retinaculum where the vascularization 
of the tendon is poor. The cause is not yet fully understood. However, some investigations have found 
microscopic degenerative alterations and atraumatic ruptures are more frequent in patients with sys-
temic diseases like diabetes or chronic polyarthritis. Isolated compartment syndromes are infrequent 
and are most often observed in anticoagulated patients. We report the case of a patient who suffered 
atraumatic TAT rupture at an untypical location and developed an isolated compartment syndrome of 
the anterior compartment of the lower leg.
Methods: A 67-year-old male patient presented with an acute aggravation of anterior lower leg pain 
after tying his shoelaces. Before he suffered from constant but decreasing pain for about 1 week fol-
lowing an 8-hour drive. He did not report any trauma to the lower leg. At presentation at our emergency 
department the pain persisted even when resting and after opioid analgesic therapy. The clinical ex-
amination yielded a firm anterior compartment while the other 3 other compartments were inconspicu-
ous. To confirm the suspicion of a compartment syndrome we measured the compartment pressure 
and found values of 70 to 90 mmHg. Emergency fasciotomy of the anterior compartment of the lower 
leg followed. Intraoperatively the tibialis anterior tendon presented ruptured at the musculotendinous 
transition, which was addressed and sutured. No primary wound closure was performed.
Results: Postoperatively the patient was pain free. Two days after the initial operation secondary 
wound closure was performed. The leg was immobilized using a VACOped for 10 weeks. Weight bear-
ing was restricted to 15kg for 6 weeks. Routine follow-up was performed.
Conclusion: Isolated and especially atraumatic compartment syndromes without medical history are 
a rare entity and can therefore be missed. Suspicion of a compartment syndrome should lead to surgi-
cal intervention and fasciotomy. Furthermore, ruptures of the tibialis anterior tendon are often over-
looked due to compensation by the other extensor muscles. Surgical tendon sutures are the treatment 
of choice in atraumatic TAT ruptures.

657
Progressive malignant melanoma with recurrent tumour bleeding
F. Mazzola, M. Zuber, P. Kissling, R. Fahrner (Solothurn)

Objective: The incidence of malignant melanoma has increased significantly over the last decades 
and manifests as a frequent cancer in both women and men. Early diagnosis is essential for suc-
cessful treatment, as progressive metastatic malignant melanoma is associated with poor survival. In 
cases of patients presenting with extensive tumour mass, diagnosis on the basis of clinical presenta-
tion might be difficult and biopsy for histological assessment is necessary.
Methods: In this case report we want to explore the diagnostic and therapeutic approach of an unusual 
case with an enormous (14 x 6.6 x 12 cm), painless, recurrently bleeding tumour mass of the left 
proximal, medial thigh.
Results: A 74-year-old female patient presented to our emergency room with a massive tumour with 
recurrent bleeding therefrom. The tumour had first been noticed about eight years ago but had rapidly 
grown in size over the last few months. The patient described several episodes of self-limiting bleeding 
in the past, whilst the just recently occurring putrid smell finally lead to the emergent presentation at our 
hospital. In the clinical examination further masses were palpable on the neck, abdomen, and thorax. 
The subsequent computed tomography scan revealed additional suspected tumour nodules in the 
abdominal and thoracic wall, both lungs, neck, muscles of the lower extremities, as in multiple pelvic 
lymph nodes. A surgical biopsy of the main tumour at the medial thigh showed a clear histology of a 
malignant melanoma. With the given diagnosis, the patient was referred to our Department of Oncol-
ogy for an antibody therapy with ipilimumab and nivolumab, which was tolerated well. Unfortunately, 
spontaneous tumour bleeding persisted even under therapy urging us to a local tumour resection. 
The postoperative course was surprisingly satisfactory with normal wound healing despite antibody 
treatment.
Conclusion: Early stages of malignant melanoma might be principally diagnosed on the basis of clini-
cal presentation. In the cases of large protruding masses, a swift clinical diagnosis is often impossible 
and necessitates the need of further diagnostic steps, especially a full histological work-up. Even in 
presentation of progressive disease in palliative settings, surgical resection might present as only op-
tion to prevent restricting complications as recurring tumour bleeding.

  

851
Tibio-talo-calcaneal K-Wire transfixation, a valuable alternative for dislocated ankle fractures in the 
elderly low-demand patient
T. Birri, S. Meili, V. Schreiber, M. Di Lazzaro (Uster)

Objective: K-Wire joint transfixation has been an old and rather abandoned method to reduce and 
fix dislocated fractures in place. However, unstable dislocated ankle fractures in the elderly are chal-
lenging to manage due to osteoporotic bone, poor soft tissue, peripheral vascular disease, dementia, 
diabetes mellitus and other comorbidities. Tibio-talo-calcaneal K-Wire transfixation (TTCKT) is a suit-
able alternative to the external fixator and the subsequent open reduction and internal fixation (ORIF) 
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for these low demand patients.
Methods: Elderly patients with dislocation fractures of the ankle were arbitrary selected for TTCKT. 
Analgesia was achieved with intubation, spinal anaesthesia or analgo-sedation with Dormicum and 
Ketalar. We performed closed reduction under image intensifier and transfixation of the ankle fracture 
with 1 to 3 K-Wires (2mm). The lower leg was immobilized for 6-8 weeks in a lower leg cast. After radio-
logical signs of consolidation, the K-Wires were removed in the outpatient clinic without anaesthesia.
Results: From 01/2019 until 10/2019 we treated 5 patients with unstable and dislocated ankle frac-
tures with TTCKT. The patients were all female and the median age was 83 years. The follow up X-Ray 
showed a correct axial alignment and a congruent joint. In one case, delayed ORIF was performed 
because of a postoperative delirium and incapacity of no weight bearing in cast immobilisation. In 
another case, we performed a delayed ORIF due to a recovering general state of health of the patient 
and good condition of the soft tissue. Original ambulation was achieved in 3 patients. In two cases, 
ambulation was still impaired due to recent cast removal.
Conclusion: For selected patients TTCKT in combination with a lower leg cast is a good and fast alter-
native to an external fixator and/or subsequent ORIF. Congruent joint reduction and fixation of a dislo-
cated fracture is possible with minimal soft tissue damage as well as the risks of a long anaesthesia. 
In contrast to an external fixator TTCKT allows no talar shift. Overdistraction of the fracture is also not 
possible. People suffering dementia are less likely to hurt themselves with protruding pins as in the 
case of an external fixator. However, in some cases osteolysis of the talus and tibia occurs and there is 
a risk of K-Wire breakage in patients who cannot keep the partial load.
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581
Caecal volvulus: a case report
S. Peisl, A. Mendès, F. Barros, B. Egger (Fribourg)

Objective: Caecal volvulus is defined as an axial torsion of the caecum, terminal ileum and ascend-
ing colon, with possible compromise of intestinal viability. With 25 to 40% of cases, caecal volvulus 
represents the second most frequent type of colonic volvulus. However, it remains a rare cause of 
intestinal obstruction with an incidence of 1 to 1.5% of all adult intestinal obstructions. Clinical pres-
entation is unspecific, and the gold standard for diagnosis is abdominal computed tomography (CT). 
Caecal volvulus is associated with a high morbidity and mortality and should always be considered 
as an emergency [1,2].
Methods: We present 2 patients with caecal volvulus who were admitted to our emergency depart-
ment. Patient A, a 74-year old female, consulted because of crampy abdominal pain for several hours. 
Patient B, a 57-year old female, presented with abdominal pain and bloating for 5 days, associated 
with nausea and emesis. In both patients, physical examination revealed diffuse pain on palpation 
without any signs of peritonitis. Inflammatory parameters (WBC, CRP) and lactate level were normal. 
Abdominal CT-scan revealed caecal volvulus with caecal dilatation of 9cm and 19cm in patient A and 
B, respectively (figure 1), but without any signs of intestinal perforation. Both patients were scheduled 
for emergency surgery and laparotomy confirmed the diagnosis (figure 2 and 3). In patient A, a right 
hemicolectomy was performed with primary ileo-transverse anastomosis. Severe caecal dilatation 
with multiple lacerations was present in patient B. However, ileocecal resection with primary ileo-
ascending anastomosis could be performed. In both patients, there were no post-operative complica-
tions and they were dismissed home eight respectively six days after surgery.
Results: The cases presented show that clinical signs of volvulus are unspecific, even in the presence 
of important caecal dilatation and pre-perforation. Treatment consists of local resection of the affected 
intestinal segment. If treated rapidly, caecal volvulus allows a quick recovery with low morbidity.
Conclusion: Caecal volvulus is a rare cause of intestinal obstruction, however, it is associated with sig-
nificant morbidity and mortality. Due to its unspecific clinical presentation, surgeons have to be aware 
of this diagnosis so that emergency surgery can be performed without any delay.
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Figure 1. Caecal volvulus (star) with whirlpool sign (arrow) on axial abdominal CT in patient 
B. 

Figure 2. Caecal volvulus with caecal dilatation of 9 cm in diameter (star) in patient A. 

Caecal volvulus (star) with whirlpool sign (arrow) on axial abdominal CT in patient B. 
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Figure 1. Caecal volvulus (star) with whirlpool sign (arrow) on axial abdominal CT in patient 
B. 

Figure 2. Caecal volvulus with caecal dilatation of 9 cm in diameter (star) in patient A. Caecal volvulus with caecal dilatation of 9 cm in diameter (star) in patient A. 

 

 

 

 

 

Figure 3. Caecal volvulus with caecal dilatation of 19 cm (star) in patient B. Caecal volvulus with caecal dilatation of 19 cm (star) in patient B.

585
Large cecal lipoma causing intermittent ileocolic intussusception: a case report
A. Litchinko, F. Cherbanyk, B. Egger (Fribourg)

Objective: Intussusception is a common finding in paediatric patients but is quite rare in adults. It is 
usually caused by malignant or, less commonly, benign tumors and normally requires surgical treat-
ment. due to an atypical clinical presentation. We present an interesting case of a large submucosal 
lipoma of the cecum, causing intermittent small bowel obstruction.
Methods: We describe the case of a 38-year-old woman who presented at our emergency department 
with intermittent diffuse abdominal pain and vomiting. CT-scan showed a incomplete mechanical ileus 
with a suspected mass at the ileocolic junction. Colonoscopy showed a 6.5 cm mass located in the 
cecum-wall. Furthermore, there was an eroded and erythematous mucosa in the caecum and distal 
ileum found, suggesting a recurrent intussusception. Biopsy results revealed no signs of malignancy 
but due to the size of the lesion the results were considered as uncertain. An additional PET-CT dem-
onstrated absence of a hypersignal within the mass but a moderate fixation in the ascending colon, 
considered as of inflammatory aetiology. Due to clinical symptoms and findings of our evaluations 
an exploratory laparoscopy with ileocecal resection and intraoperative frozen specimen analysis was 
initiated.
Results: Intraoperative histopathological investigation of the resected specimen did not reveal any ma-
lignancy. The intervention was then terminated by a non-oncological ileocecal resection with primary 
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ileo-colic anastomosis. Definitive histopathological results demonstrated a large submucosal cecal 
lipoma as cause for the intermittent ileo-colic intussusception. Post-operative follow-up was uneventful 
and the patient dismissed home 6 days after the intervention.
Conclusion: Ileocolic intussusception is a rare complication in adults and mostly caused by a malig-
nant tumour of this region. Masses found at coloscopy or imaging evaluations have to be considered 
as malign up to the contrary has been proven. Laparoscopic resection of the ileocecal region with 
frozen specimen analysis is mandatory in order to perform the correct surgical strategy. In case of a 
present malignant lesion a oncological hemicolectomy with complete mesocolic excision has to be 
performed.

643
When pinworms nettle the surgeon: Enterobius vermicularis mimicking acute appendicitis - a case 
report
F. Gorke, C. von der Lippe (Uznach)

Objective: Enterobiasis is the most prevalent helminthic infection worldwide, mainly affecting children 
with a prevalence around 12-34 %. E. vermicularis is found inside the gastrointestinal tract and main-
tains its lifecycle by faecal- oral reinfection. As the gravid females deposit their eggs in the perianal folds 
of the host, Scotch Tape test can detect those with a sensitivity up to 90%. Enterobiasis is considered 
to be associated with acute appendicitis, even if its relevancy regarding appendiceal inflammation 
remains controversial.
Methods: Case presentation: We present the case of a 7- year old boy admitted to our hospital com-
plaining periumbilical pain, anorexia and fever of 38.2 °C for the past 10 hours. Initially, clinical ex-
amination showed periumbilical tenderness, which increasingly extended to the right iliac fossa. On 
diagnostic laparoscopy the appendix appeared not thickened, but hypervascularized with fluid col-
lection in the pelvic cavity. Histopathological examination showed no appendiceal inflammation, but 
revealed presence of E. vermicularis in the appendix. The patient underwent antihelminthic treatment 
and was discharged after 2 days.
Results: The role of E. vermicularis regarding acute appendicitis remains controversial as the parasite 
is frequently found in appendectomies, despite there is often no evidence of inflammation on histo-
pathological examination. Conceivably, the parasites cause obstruction of the appendiceal lumen, 
inducing crampy right lower quadrant pain without provoking significant inflammatory response. 
Therefore, normal or only slightly raised Leukocytes and CRP levels may be suggestive for presence of 
Enterobiasis in case of abdominal pain. Furthermore, typical symptoms such as anal pruritus or ulcera-
tions, sleep disturbance and fatigue can indicate Enterobiasis.
Conclusion: Helminthic infections are showed to be a common differential diagnosis in paediatric 
patients complaining abdominal pain. As presence of E. vermicularis is reported to correlate with an 
increased rate of appendectomy without histopathological proven appendicitis, alertness regarding 
signs and symptoms of Enterobiasis is required to avoid unnecessary surgical intervention. Especially 
in paediatric cases with abdominal pain but unremarkable laboratory findings in the peripheral blood, 
further microbiological diagnostic testing may be considered prior to surgery.

672
Die Appendizitis acuta als trojanisches Pferd. Ein Fallbericht
E. Zen Vukovic, D. Effinger, A. Imhof (Schaffhausen)

Objective: Die Diagnostik von rechtsseitigen Unterbauchschmerzen ist aufgrund der Vielfalt an Differ-
enzialdiagnosen eine grosse Herausforderung und bedarf gründlicher Überlegungen. Wir präsentieren 
hier einen Casus, bei dem sich die primäre Arbeitsdiagnose einer Appendizitis acuta letztendlich als 
fulminante Ebstein-Barr-Virus (EBV) Infektion herausstellte.
Methods: Vorstellung eines bisher gesunden 18-jährigen Patienten in der Notfallpraxis mit rechtsseiti-
gen Unterbauchschmerzen, rezidivierendem Erbrechen und Diarrhoe sowie febrilen Temperaturen bis 
38,4°C. Laborchemisch zeigten sich erhöhte Entzündungsparameter (Leukozyten 10,3*10ˆ9/l, CRP 
130 mg/l), bildmorphologisch wurde in der Sonographie des Abdomens der hochgradige Verdacht 
einer Appendizitis acuta geäussert. Nach der Übernahme auf die Notfallstation erfolgte  die Vervoll-
ständigung der restlichen Laborparameter, wobei sich ein gravierender Anstieg des Kreatinins auf 
564 Mikromol/l herausstellte. Die diagnostische Laparoskopie und Appendektomie wurde geplant. 
Intraoperativ zeigte sich  lediglich ein aufgetriebenes Omentum majus ohne weitere Auffälligkeiten, 
die Appendektomie erfolgte komplikationslos. Trotz intensiver Volumensubstitution stieg der Kreatin-
inwert vier Stunden später auf 632 Mikromol/l an. Aufgrund des akuten Nierenversagens erfolgte die 
Übernahme durch die Kollegen der Inneren Medizin sowie die intensivmedizinische Betreuung des 
Patienten zur Hämodialyse.
Results: Die Histologie ergab keine Entzündung der Appendix vermiformis. Die Nierenbiopsie zeigte 
einen schweren Tubulusschaden mit Einblutungen i.S. einer interstitiellen Nephritis. Die Serologie fiel 
positiv für EBV aus, im  Biopsat war die DNA in der PCR nachweisbar. Die weitere Diagnostik ergab 
neben dem Nierenbefall auch eine pulmonale Beteiligung sowie der Nachweis EBV- positiver Zellen 
im Knochenmark. Therapeutisch wurde die Hämodialyse um eine Steroidtherapie erweitert, wodurch 
sich der Gesundheitszustand des Patienten rasch verbesserte und er nach Hause entlassen werden 
konnte.
Conclusion: Trotz der sorgfältigen Diagnostik rechtsseitiger Unterbauchschmerzen kann der Befund 
sehr überraschend sein.

686
Stump appendicitis, a difficult diagnosis. A case report
F. Latinis1, F. Butti1, O. Tobler1, A. Sgroi1, A. Vanoni-Colombo1, G. Zufferey1, G. Herren1, P. Fournier1,2 

(1Nyon, 2Lausanne)

Objective: Appendectomy is currently the most common operation, all discipline combined. A rare 
complication of this surgery is stump appendicitis and it may occur from 1weeks to 50 years after the 
surgery.  Due to the history of appendectomy, the diagnosis and the treatment are often delayed, which 
may lead to more serious complications.
Methods: We report a case of a 49y old male, with a history of a laparoscopic appendectomy 6month 
ago. He was admitted in emergency department with 24h of acute abdominal pain localised, associ-
ated with fever up to 38.6°C. On clinical examination we found tenderness localised in right lower 
quadrant. CT showed stump appendicitis, conservative treatment was first started, due to poor clinical 
responds; he was taken to the OR for a completion of appendectomy
Results: The removal of remaining inflamed appendicular stumps was performed by stapler. Patient 
was discharged on day2 post-op. On his post-operation control, he was fine and did not show any 
complication, the anatomopathology showed appendicitis of 2.7cm length.
Conclusion: Stump appendicitis should be considered as a differential diagnose of acute right lower 
quadrant pain in patient with a history of appendectomy to prevent delaying  the treatment and avoid 
further complication. Surgical treatment with laparoscopic completion of appendectomy is the best 
therapeutic option.

822
Which are the evidences in the literature on the use of intravenous indocyanine green fluorescence to 
asses vascularisation in colorectal surgery? A systematic review and meta-analysis
M. A. Bonino, C. Toso, F. Ris (Geneva)

Objective: Anastomotic leakage (AL) is one on the main issue of colorectal surgery with an incidence 
up to 20% in some series. The association of coloproctology of Great Britain and Ireland set new tech-
niques to reduce AL as a research priority. The aim of this study was to make a systematic review and 
meta-analysis of the literature of the use of ICG to intraoperatively asses the correct vascularization 
when performing an anastomosis in colorectal surgery and prevent AL.
Methods: PubMed, Embase and Cochrane Library were searched up to 3rd October 2019 for studies 
that use intravenous ICG fluorescence imaging in colorectal surgery. The quality of selected studies 
was assessed. When standard deviation was not reported they were estimated as described by Hozo. 
Publication bias was assessed. Heterogeneity was assessed by the I2 measure of inconsistency. All 
analyses were performed with meta R Package.
Results: From 1304 papers analysed we selected 46 papers for qualitative synthesis.  25 studies were 
comparative and were included into the meta-analytic analysis. The use of ICG for asses the tissue vas-
cularization in colorectal anastomosis seams do not increase the operating time (MD: 10.44 [-3.87-
24.75] p= 0.15), instead during hemicolectomies or segmental colonic resection seams to increase 
it (MD 21.3 [9.97-32.63] p<0.01). In the ICG group we observe a slightly reduction of post-operative 
length of stay (MD: -0.56 [-1.03; -0.09] p = 0.002) with a mean of 6.9 ± 9,5 days. The literature shows 
that after ICG made a modification of the section line in 11.3% of cases (RR: 21.01 [11.78-37.45] 
p<0.01). Although difference in definition of AL, the use of ICG seams to reduce the risk of AL (RR: 0.52 
[0.38-0.69] p <0.01), especially in laparoscopic rectal surgery (RR: 0.44 [0.24-0.80] p <0.01). No 
others statistical differences are found in mortality and morbidity (excluded AL).
Conclusion: Although the studies in the literature are very heterogeneous, especially in the definition 
of AL, and designs of the studies are in the majority of cases weak we can conclude that ICG tissue 
vascularization assessment, especially in laparoscopic rectal surgery, may change the intra-operative 
strategy and reduce the risk of AL.  Larger, prospective and randomized studies are still need it to 
confirm those results.
 

860
L’appendicite aiguë chez la femme enceinte
P.-A. Tokoto, A. Bugmann, A. Saadi (Neuchâtel)

Objective: L’appendicite aiguë est fréquemment suspectée chez les femmes enceintes consultant 
pour des douleurs de l’hémi abdomen droite.  Les symptômes et signes sont aspécifiques. Un syn-
drome inflammatoire modéré peut être physiologique pendant la grossesse. En terme d’imagerie, 
L’échographie est souvent pratiquée, par contre le CT est évité par prudence pour ses rayons ionisants 
et l’IRM est peu disponible en urgence. Le diagnostique est très challenging et les enjeux d’un retard 
de prise en charge sont importants. Nous décidons d’effectuer une revue des cas de notre institution 
sur 5 ans et de la littérature.
Methods: Dans le dossier informatique du patient de notre institution, nous avons collecté rétro-
spectivement toutes les appendicectomies effectuées chez les femmes de 16 à 50 ans entre janvier 
2015 et novembre 2019. 11 patientes enceintes ont bénéficié d’une appendicectomie pour suspicion 
d’appendicite aiguë. Les paramètres suivants sont étudiés : bilan biologique péri-opératoire, imageries 
utilisées, pathologie de la pièce opératoire, durée de l’hospitalisation et complications. Une revue de 
la littérature est effectuée.
Results: Les 11 patientes, d’âge gestationnel médian de 16 semaines d’aménorrhées (SA), ont béné-
ficié d’un ultrason (US). Seulement 5/11 ont confirmé le diagnostic d’appendicite lors du premier exa-
men versus 84% dans la littérature.  Deux US ont été refait le lendemain, dont l’un s’est révélé positif.  Un 
seul CT a été réalisé suite à un US négatif et aucune IRM. L’anatomopathologie a confirmé le diagnostic 
d’appendicite aiguë chez 9/11 patientes versus 36% d’appendicectomie blanche dans la littérature. 
La durée médiane de séjour est de 4 jours. Trois complications ont été relevées (2 Clavien Dindo 1, 1 
Clavien Dindo 3a) mais aucune perte du fœtus.
Conclusion: Nous constatons que la sensibilité de l’échographie est moins bonne dans notre cen-
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tre que celle décrite dans la littérature mais reste néanmoins l’examen radiologique de choix. En re-
vanche, le pourcentage d’appendicectomie blanche est plus faible que celui habituellement retrouvé. 
L’évaluation clinique reste un paramètre important dans la décision de prise en charge ces situations.

536
The clinical significance of extraluminal air in Hinchey 1a diverticulitis: results from a retrospective 
cohort study with 10-year follow-up
J. Meyer1, A. Caruso1, E. Roos2, A. Balaphas1, C. Toso1, P. A. Poletti1, F. Ris1, N. C. Buchs1 (1Geneva, 
2Stockholm/SE)

Objective: Some patients with uncomplicated diverticulitis have extraluminal air. Our objective was to 
determine if patients with Hinchey 1a diverticulitis and isolated extraluminal air present more severe 
episode than patients without extraluminal air.
Methods: The present study is a monocentric observational retrospective cohort study. Computed to-
mographies of patients with diagnosed uncomplicated diverticulitis were retrospectively reviewed from 
the 01.01 2005 to the 31.12.2009. The presence of extraluminal air was determined. Leukocyte count, 
CRP value and length of hospitalisation were extracted from the patients´ files. The follow-up period 
was from the time of diagnosis to the 15th of March 2019, the latest. Follow-up was censored for death 
and sigmoidectomy. Recurrence and emergency sigmoidectomy were documented during the follow-
up period. The study was performed according to the STROBE guideline.
Results: Three hundred and one patients with an episode of Hinchey 1a diverticulitis were included. 
Extraluminal air was present in 56 patients (18.60%). Leukocyte count (12.4±4.1(G/l) versus 
10.7±3.5(G/l), p=0.05), CRP value (156.9±95.1(mg/l) versus 89.9±74.8(mg/l), p<0.001) and 
length of hospital stay (10.9±5.5(days) versus 8.4±3.6(days), p<0.001) were significantly higher in 
patients with extraluminal air than in patients without extraluminal air. Seventy-two patients (23.92%) 
presented a recurrence during the follow-up period. Survival estimates did not differ between patients 
with or without extraluminal air (p=0.717). Eleven patients (3.65%) required emergency surgery during 
the follow-up period. Patients with extraluminal air had shorter emergency surgery-free survival than 
patients without extraluminal air (p<0.05).
Conclusion: The presence of extraluminal air in Hinchey 1a diverticulitis indicates a more severe epi-
sode, with higher inflammation parameters at admission, longer length of stay and an increased risk 
for emergency sigmoidectomy.

584
Iatrogenic colonoscopy perforation [ICP]: a two-year experience in a multisite regional surgical  
department
M. Burgard, V. Lehmann, B. Egger (Fribourg)

Objective: Perforation rates after diagnostic and therapeutic colonoscopy rise up to 0,8% and 8%, 
respectively [1]. Clinical presentation, underlying illness, localization of the perforation and time to di-
agnosis allow tailoring between conservative, endoscopic or surgical treatments. Mortality (5-25%) 
depends mostly on the delay to treatment and co-morbidities [1, 2].
Methods: We conducted a retrospective analysis of all patients who presented at our surgical depart-
ment with ICP from January 2017 to November 2019. Medical records were screened for patient de-
mographics, ASA score, indication for colonoscopy, type of procedure, timing of diagnosis, localization 
and mechanism of the ICP, treatment and outcome.
Results: 14 patients were referred for an ICP during a time span of 23 months (tables 1, 2). Mean 
time to diagnosis was 65 and 10 hours for patients with conservative and surgical treatment, respec-
tively. All patients with sealed perforations (5/14) were successfully treated conservatively with broad 
spectrum antibiotics; one underwent an oncological resection 7 days later for an unresectable malign 
sigmoid polyp which turned histologically out to be a pTis Lieberkuhnian carcinoma. Peritonitis, free air 
or free fluid on CT-scan (9/14) prompted surgical exploration: diversion operations (6/9) were con-
ducted in sicker (5 ASA III, 1 ASA IV) patients with longer time to diagnosis (14 hours vs 1 hour), direct 
anastomosis (1/9) or suture (2/9) were performed in the remaining ones (1 ASA I, 2 ASAII). Based 
on direct exchanges with the involved endoscopist and CT-scan evaluation, 2 patients underwent on-
cological resections for cancer later confirmed on histology. After surgery, one patient died with a pre-
existing ASA IV; another one died due to the development of general colonic ischemia and subsequent 
peritonitis (mortality: 14%). The remaining patients (7/9) showed a good clinical outcome and left 
hospital after a mean stay of 13.5 days.
Conclusion: Mortality rate of ICP remains high. Diagnostic delay may be important and may also 
determine the type of treatment that can be attempted. However, the type of perforation (sealed vs 
free) determines much more the decision for a conservative or surgical treatment. In case of surgery, 
preoperative discussion with the involved endoscopist allows for appropriate and oncological correct 
surgical strategies.

Figure 1 

 

Abdominal CT scan 8 days post colonoscopy demonstrating a sealed perforation, with contained 
extraluminal air and fluid (white arrow) of the transverse colon (white arrow head). Conservative 
therapy was successful 

 

 

 

 

 

 

 

 

Abdominal CT scan 8 days post colonoscopy demonstrating a sealed perforation, with contained extra-
luminal air and fluid (white arrow) of the transverse colon (white arrow head). Conservative therapy was 
successful.

Figure 2 

 

Fig 2: Abdominal CT scan post colonoscopy demonstrating a sigmoid colon perforation with free 
extraluminal air (white arrow head) in contact with a sigmoid colon showing a diverticulosis (white 
arrow). A cecal wall thickening (black arrow head) highly suspect for a neoplasia can also be seen. 
The patient underwent a sigmoid resection, a right hemicolectomy with complete mesocolic excision, 
a descendorectal anastomosis, as well as a splitstomy. Histology of the specimen  proved the cecal 
adenocarcinoma. 

 

 

 

 

 

 

Abdominal CT scan post colonoscopy demonstrating a sigmoid colon perforation with free extraluminal air 
(white arrow head) in contact with a sigmoid colon showing a diverticulosis (white arrow). A cecal wall 
thickening (black arrow head) highly suspect for a neoplasia can also be seen. The patient underwent a 
sigmoid resection, a right hemicolectomy with complete mesocolic excision, a descendorectal anastomosis, 
as well as a splitstomy. Histology of the specimen proved the cecal adenocarcinoma.

588
Neurogenic appendicopathy as cause for chronic abdominal pain – systematic review of the literature
S. Peisl, O. Burckhardt, B. Egger (Fribourg)

Objective: Even though appendectomy is one of the most frequently performed intraabdominal surgery 
worldwide, neurogenic appendicopathy stays a poorly known appendicular disease with controversial 
clinical management. The aim of the study is to summarize various disease definitions found through-
out literature, as well as the clinical management of patients with neurogenic appendicopathy.
Methods: A systematic literature review using PubMed (Medline), OVID and EMBASE was performed 
including studies published between January 1999 and January 2019 on neurogenic appendicopa-
thy. Additional studies were included by manual search of the reference lists of relevant articles. All 
articles regarding disease definition, clinical presentation, diagnostic methodology or management 
and follow-up of patients with neurogenic appendicopathy were included. The literature review was 
supported by a clinical case from our hospital.
Results: The estimated incidence of neurogenic appendicopathy amongst appendicectomies per-
formed in patients with a suspicion of acute appendicitis is 6.3% (n = 119, range 2.9% - 15.9%). It 
has been shown that neurogenic appendicopathy more frequently causes recurrent and longer lasting 
pain, however, it is neither clinically nor radiologically distinguishable from acute appendicitis. A diag-
nosis is based on the clinical presentation of acute appendicitis in conjunction with histopathology, 
namely the absence of acute inflammation in presence of S-100 positive spindle cells and prolifera-
tion of Schwann cells. In neurogenic appendicopathy, the appendix appears macroscopically healthy. 
Laparoscopic appendectomy seems to be a safe and successful treatment of this disease.
Conclusion: Neurogenic appendicopathy is a poorly known disease, which can cause signs similar to 
acute appendicitis as well as recurrent chronic abdominal pain. Patients with a neurogenic appendi-
copathy may suffer for months and years before diagnosis is made. Surgeons have to be aware of that 
and appendectomy of a macroscopically normal appendix (including normal findings on imaging and 
normal infection parameters) should be performed in the presence of a typical symptomatology and 
all specimens should be assessed histopathologically.
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668
Pragmatic right hemicolectomies offer acceptable oncological outcome whilst avoiding complica-
tions of CME
M. Ramser1,2, Y. Maeda1, M. Potter1 (1Edinburgh/UK, 2Olten)

Objective: Complete mesocolic excision (CME) has been proposed for better local control of colon 
cancer and to improve cancer-specific survival. However, CME is associated with specific morbidities 
such as intra- and postoperative bleeding due to the high ligation of vessels. Whether CME truly offers 
oncological superiority is still debated. We reviewed the outcome of our pragmatic right hemicolecto-
mies characterised by an ‘as high as possible’ vessel ligation.
Methods: All right hemicolectomies (emergency and elective) at a specialist tertiary unit performed 
during the five-year period (2011-2015) were reviewed, using prospectively collected cancer-specific 
data and retrospective collection of clinical data.
Results: During that 5-year period 709 patients underwent a right hemicolectomy for cancer (372 
(52.5%) female, median age 73 years, range 30-100years). 73.2% of the operations were elective and 
40.3% were performed laparoscopically. Of the 519 elective operations, 50.3% were done laparoscopi-
cally. In 90.9% 12 or more lymph nodes were harvested with no difference between an open (89.9%) 
or laparoscopic (92.0%) approach (p=0.42). At a median follow-up of 47 months, 405 patients 
(78.0%) were surviving disease-free. The overall locoregional recurrence rate was 6.6% and distant 
recurrence was 15.4%. There were only 4 peri-operative bleeds (0.77%).
Conclusion: Pragmatic right hemicolectomy offers acceptable recurrence rate with few bleeding com-
plications. There is an ongoing analysis of our data for details of morbidities/mortalities as well as 
decision makings regarding adjuvant therapy.

773
Robotic-assisted laparoscopic right colectomy: Technique and early outcomes – a single-center  
experience
S. Del Pino, B. Mölle, W. Gantert (Lucerne)

Objective: To evaluate the technique and early outcomes of robotic-assisted laparoscopic right colec-
tomy for colon cancer performed at our institution.
Methods: Single-center, retrospective review of a prospective database of patients who underwent ro-
botic right colectomy for colon carcinoma from 03/2016 until 12/2019. Robotic right colectomy was 
performed using the da Vinci Xi Surgical System with 4 robotic and 1 assistant port. Mobilization of the 
right hemicolon with central vascular ligation and lymphadenectomy was carried out. Bowel perfusion 
was assessed with indocyanine green fluorescence imaging. An intracorporeal isoperistaltic side-to-
side anastomosis was constructed using the robotic linear stapler and suture-closure of the enteroto-
mies. The specimen was extracted through a small Pfannenstiel incision. Two experienced colorectal 
surgeons performed all operations. Patient data and postoperative complications were recorded 
prospectively. A total of 31 operations were categorized into two subgroups: Operations with curative 
intent (n= 25) and palliative operations (n=6), and oncological results were analyzed in the former.
Results: 31 da Vinci Xi robotic right colectomies were performed at our institution during the study pe-
riod. The patients were 14 female (45.2%), 17 male (54.8%) patients with a mean age of 74y (44-94). 
There was 1 conversion to laparotomy due to adhesions. The mean operation time including set-up 
and docking of the robot was 180 minutes (120-340), mean time to return to bowel function 2.9 days 
(1-8) and mean postoperative hospital stay 9.2 days (4-25). Postoperative complications according 
to Clavien-Dindo classification were grade I/II: 15 (48.4%), grade III: 2 (6.5%), grade IV: 3 (9.7%) and 
grade V: 1 (3.2%, patient with obstructing ascending colon cancer with very extensive liver metastases 
died after palliative resection due to liver failure). There was no anastomotic leak. In the subgroup of 
operations with curative intent (n=25), all (100%) achieved R0 resection margins and the mean num-
ber of harvested lymph nodes was 21.0 ± 6.3.
Conclusion: Robotic-assisted laparoscopic right colectomy with intracorporeal anastomosis for colon 
cancer is feasible and safe with low conversion rate and adequate oncological results, even during 
the learning phase. The disadvantage of the robotic approach is prolonged operating room (OR) time.

785
Perfusion patterns of the left colon and rectum during colorectal resections utilizing visible light  
spectroscopy
A. Graefitsch1,2, H. Hoffmann1 (1Basel, 2Aarau)

Objective: Anastomotic leakage (AL) occurs in colorectal surgery with an incidence of up to 20%. (1) A 
significant factor seems to be bowel perfusion; therefore, this study aimed to evaluate serosal oxygen 
saturation (StO2) patterns with a visible light spectroscopy probe during colorectal resections. (2)
Methods: All patients undergoing left-sided colorectal resections in our institution between July 2013 
and May 2018 were eligible for participation in this prospective observational study. We used a visible 
light spectroscopy probe (T-Stat ®), which we positioned according to a predefined protocol. (Fig. 1) 
(3) As the primary outcome, we defined the change of saturation at M5 vs. M2. As secondary out-
comes, we planned to compare the timepoints M5 vs. M3 and M3 vs. M2.
Results: We were able to include 50 patients with a median age of 66 years and a median BMI (kg/
m2) of 23.6 (IQR 21.3-27.5). The main reasons for surgery were bowel cancer (58.0%), and diver-
ticular disease (34.0%), 72.0% of the procedures were done laparoscopically. AL occurred in 9 pa-
tients, two after open procedures, and seven after laparoscopic procedures. Serosal saturation rates 
increased significantly during surgery at the proximal resection level (M2 vs. M5) throughout surgery, 
by a mean of -3.61% (95% CI -6.22, -1.00), p=0.008. Similarly, a difference of -3.28 (95% CI -6.37, 
-0.18), p=0.04, was observed at M2 vs. M3. (Fig. 2)
Conclusion: We were able to demonstrate an increase in the serosal saturation of the colon and upper 
rectum during surgery at different localizations. Further research, with more patients, is necessary to 
identify specific perfusion patterns that may contribute to the development of AL. References: 1. Sciuto 

A, Merola G, De Palma GD, Sodo M, Pirozzi F, et al. Predictive factors for anastomotic leakage after 
laparoscopic colorectal surgery. World J Gastroenterol 2018:24:2247-2260. 2. Karliczek A, Benaron 
DA, Baas PC, Zeebregts CJ, Wiggers T, et al. Intraoperative assessment of microperfusion with visible 
light spectroscopy for prediction of anastomotic leakage in colorectal anastomoses. Colorectal Dis 
2010:12:1018-1025. 3. https://www.spectros.com/index.php?id=55. 2019.

Perfusion patterns of the left colon and rectum during colorectal resections 
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Fig. 1 Perfusion measurement protocol: 
 

 
  
 
Fig. 2 StO2 (%), M1 – M5: 
   

 
 Perfusion patterns of the left colon and rectum during colorectal resections utilizing visible light spectroscopy .

823
Role of indocyanine green fluorescence in lymph nodal dissection during colorectal surgery: A sys-
tematic review of the literature
M. A. Bonino, C. Toso, F. Ris (Geneva)

Objective: Indocyanine green (ICG) fluorescence imaging is a surgical tool, introduced in clinical 
practice from mid 1950s, with increasing applications in colorectal surgery. This tool has received 
acceptance in various surgical disciplines as a potential method to enhance surgical field visualiza-
tion, improve lymph node retrieval, and decrease anastomotic leaks. In the last 3 years there was a 
huge increase of studies published on this subject in colorectal surgery. The aim of this study was 
to make a systematic review and eventually a meta-analysis of the literature of the use of ICG to help 
lymph nodal dissection with the identification of the sentinel node or the lymph node mapping during 
colorectal surgery.
Methods: PubMed, Embase and Cochrane Library were searched up to 3rd October 2019 for stud-
ies that use ICG fluorescence imaging in colorectal surgery to identify lymph nodes.  ROBINS-I tool 
was used for quality assessment. sensibility and specificity measurements were calculated from the 
reported data.
Results: From 2282 papers analysed we selected 30 papers for qualitative synthesis. 3 of them were 
comparative but they were not meta-analyzable as they had different endpoints.
The use of ICG for asses lymph-node in colorectal surgery, seems to have height sensibility and speci-
ficity with success of node identification of 92.2% [89.7%-94.0%]. The lymph-node mapping using ICG 
seems to be useful and provided an extension of the lymphadenectomy in 23.81% of cases, especially 
in early cancers were nodes are too small to be easily recognized. Moreover, the use of ICG for asses 
sentinel lymph-node, seems to be feasible and safe for both colon or rectal tumours, this seems to be 
especially true in early cancers (T1 and T2).
Conclusion: Although that the majority of the studies in the literature are case series or feasibility stud-
ies ICG seems to be useful to help and check extended lymphadenectomy like in the complete meso-
colic excision (CME) or to identify the possible sentinel node, especially in rectal surgery (including 
transanal endoscopic microsurgery). More prospective comparative studies are needed in order to 
understand if this technique may increase the oncological results of colorectal surgery.
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Gonococcal perianal abscess: an unknown presentation of an increasing disease
T. Langner, D. Dindo, A. Müller (Zurich)

Objective: The incidence of sexual transmitted diseases (STDs) is increasing worldwide. Several fac-
tors contribute to this phenomenon including the decreased use of condoms among young people, 
gay and bisexual man. In Switzerland, the reported cases of gonorrhea have more than tripled over the 
past decade (BAG Switzerland: 2010 1217 cases, 2019 3909 cases). The spectrum of symptoms of 
an acute gonorrhea infection is wide and often unspecific. A gonococcal perianal abscess is unusual 
presentation of the disease and rarely described in the literature.
Methods: We present two cases of a gonococcal perianal abscess in men who have sex with men 
(MSM).
Results: A 27-year-old man presented to the emergency department with the typical symptoms of a 
perianal abscess. The endoscopic ultrasound showed an irregular fluid collection. Due to the patient’s 
social background and a history of STDs, a polymerase chain reaction (PCR) assay of a smear test 
was performed and found positive for the detection of Neisseria gonorrhoeae. After the drainage of 
the abscess, the infection was treated with Ceftriaxone and the patient’s sexual partners were treated 
equally. A 36-year-old MSM - man was sent to the emergency department by his family doctor to evacu-
ate a perianal abscess. His medical history was unremarkable despite of taking the pre-exposure 
prophylaxis (PrEP) for HIV. A smear test was found positive for Neisseria gonorrhoeae and Chlamydia 
trachomatis. The infection was treated with antibiotics and a surgical evacuation was not necessary.
Conclusion: A gonococcal perianal abscess is a rare manifestation of the disease. Due to the increas-
ing prevalence of reported gonorrhea infections, patients at risk should be specifically tested for gonor-
rhea in case of a perianal abscess. After determination of potential bacterial resistance, an adequate 
treatment is essential to avoid further complications.

658
From simple pimple to deathly threat – Fournier Gangrene – when time is crucial
F. Mazzola, N. Müller, E. Moser Schaub, R. Cecini Hertig (Solothurn)

Objective: Fournier Gangrene represents a rare, yet dangerous infection in an anatomical area that is 
daily territory for emergency clinicians and surgeons alike. This case report underlines the importance 
of clinical dexterity in combination with a swift time management to ensure the best possible outcome 
for a gruelling prognosis.
Methods: A poignant review of epidemiology, pathophysiology and risk factors lays the foundation 
of this case report of a young, healthy patient with a fulminant case of Fournier Gangrene. By high-
lighting the clinical presentation, initial diagnostic approach, as well as surgical and postoperative 
management we strive to sensitise fellow peers on how to work against the clock and outsmart this 
life-threating infection.
Results: What you see is not always what you get. Triaged with a suspected small perianal abscess the 
involved doctors soon questioned the rather harmless initial working diagnosis. The rapid progression 
of swelling, tachycardia, high fever (up to 40.2°C) and chills did by far not correlate with a rather incon-
spicuous clinical examination showing merely a small perianal swelling. The white blood cell count 
of 19 G/l and the C-reactive protein at 181 mg/l strongly suggested a more serious manifestation. A 
computed tomography scan was swiftly performed demonstrating a large abscess with air spreading 
not only perianal but also gluteal and into the perineum. A repeated clinical examination, approximately 
30 minutes after initial presentation, showed an impressive advancement of swelling. On immediate 
intravenous broadband antibiotics, the patient underwent an emergency radical resection and protec-
tive colostomy within one hour of presentation. In a series of surgeries over 3 weeks a tension-free 
closure was achieved with minimal scaring and no loss in function.
Conclusion: Even in young patients with minimal to no risk factors Fournier Gangrene represents a rare 
diagnosis that needs to be kept in the back of the heads of every emergency clinician and surgeon. A 
quick clinical evaluation, only aided by diagnostic adjuncts if there is no associated time-loss, should 
lead the pathway to a prompt surgical treatment. Every minute saved is tissue saved, and every cell 
spared leads to a better prognosis.

779
Virtual reality: a promising future in the proctological field?
E. Patanè, N. C. Buchs, C. Toso, F. Ris, E. Liot (Geneva)

Objective: Virtual reality applications are constantly increasing in the medical area. We report the first 
application for the patient of the use of a virtual reality mask during local anesthesiology proctological 
procedures.
Methods: 9 consecutive outpatients undergoing proctological procedures under local anesthesia were 
asked to be fitted with virtual reality set including headset and headphones. Patients could choose 
between different virtual visual environments with or without audio support. We evaluated anxiety, 
comfort and satisfaction of the patients as well as efficiency and satisfaction of the surgeon after the 
procedure using questionnaires.
Results: One patient declined to participate and underwent the procedure under local anesthesia 
alone. 8 patients (7 males and 1 female) were included. Mean age at the time of surgery was 49 years 
(range, 18-72). Various proctological pathologies were treated (pilonidal cyst, hemorrhoidal disease, 
anal polyp, anal fissure), either in lithotomy (6 patients) or prone position (2 patients). Mean opera-
tive time was 18 minutes (range, 5-20). Four patients did not present anxiety neither before nor after 
surgery. Four patients had a high anxiety level that disappears after the experience. Seven patients 
were totally satisfied and were enthusiastic to repeat this experience in the future. One patient was 
doubtful about the benefit of the virtual reality set. All patients felt comfortable during surgery under lo-
cal anesthesia and virtual reality set. The surgeon noticed an improvement of his efficiency in all cases.
Conclusion: By diverting patient attention, virtual reality system seems to decrease anxiety during proc-
tological procedures under local anesthesia. Improvement of the patient comfort may have a positive 
impact on the concentration and efficiency of the surgeon and lead to greater satisfaction of both 
patient and surgeon.

748
Robotic versus laparoscopic ventral mesh rectopexy
S. Christen1, F. V. Angehrn1, I. Füglistaler1, M. von Strauss1, F. Nocera1, M. Bolli1, M. von Flüe1, V. Geiss-
bühler1,2, D. C. Steinemann1 (1Basel, 2Winterthur)

Objective: Ventral mesh rectopexy (VMR) is increasingly common used to correct rectal prolapse and 
for outlet obstruction. Colposacropexy may be added to treat multicompartment prolapse. We aim at 
comparing VMR in robotic and laparoscopic technique.
Methods: The surgical steps of robotic and laparoscopic VMR such as (1) dissection of the anterior 
longitudinal ligament, (2) preparation of the anterior rectum, (3) fixation of a polypropylene mesh on 
the ventral rectum, (4) mesh fixation at the promontory, and (5) closure of the peritoneum are dem-
onstrated using instructive video sequences. In laparoscopic VMR extracorporeal sutures were used 
for rectal fixation and non-resorbable tackers for proximal mesh fixation. In robotic VMR intracorporeal 
sutures for rectal fixation (resorbable) and proximal mesh fixation (non-resorbable) were used. VMR 
performed between January 2017 and January 2020 were included. The proportions of VMR for ex-
ternal rectal prolapse versus VMR for more complex procedures such as VMR for intussusception, 
enterocele, recurrent prolapse, or for multicompartment prolapse were analyzed. Operative time of 
robotic and laparoscopic VMR were compared.
Results: In total 49 VMR were performed: 37 in laparoscopic and 12 in robotic technique. All 12 robotic 
cases and 14 of the 37 laparoscopic VMR were considered complex (p<0.001). Multicompartment 
repair was performed in 6 of 12 robotic and 5 of 37 laparoscopic procedures (p=0.016). Median op-
eration time in robotic VMR was 180 (range 105-220) minutes and in laparoscopic VMR 110 (75-200) 
minutes (p<0.001). Operation time for multicompartment robotic and laparoscopic VMR was 190 
(180-220) minutes and 150 (135-150) minutes (p<0.001).
Conclusion: The possibility for intracorporeal sutures in robotic VMR allows the omission of the use of 
tacker at the sacral promontory. More precise and more distal mesh placement on the rectum is ena-
bled in robotic VMR. If this translates into improved long-term results will be investigated in further pro-
spective studies by the authors. More complex procedures were selected for robotic VMR whereas the 
operation time – while in the learning curve – were longer in robotic compared to laparoscopic VMR.

498
Pudendal nerve block in patients treated for hemorrhoidectomy under spinal anaesthesia: a prospec-
tive randomized controlled trial
M. Di Giuseppe1, D. La Regina1, A. Saporito1, F. Garofalo2, R. Pini1, M. Marengo1, F. Mongelli1 (1Bellinzona, 
2Lugano)

Objective: In this prospective randomized single-blind trial we aimed to compare the postoperative 
pain, complications and length of hospital stay in patients undergoing Milligan-Morgan hemorrhoidec-
tomy under spinal anaesthesia with or without the pudendal nerve block.
Methods: The study was approved by the local ethic committee (2017-00769 CE TI 3222). Patients 
undergoing Milligan-Morgan hemorrhoidectomy were included from January 2018 to November 2019. 
The patients were randomized to undergo either an ultrasound-guided pudendal nerve block under 
spinal anesthesia or a spinal-anaesthesia only. Per-protocol all patients received postoperatively met-
ronidazole 500 mg for 3 days, laxative, a basis analgesia and opioids as needed. Postoperative pain 
on the visual analogue scale (VAS) at 6, 12, 24 and 48 hours, opioids administration and length of 
hospital stay were recorded. All Patients underwent a follow-up of 6 weeks after the intervention.
Results: Over the study period, 50 consecutive patients were included, with a mean age of 50.5 ±15.6 
years, 29 patients (58%) were male. Twenty-four patients were randomized in the treatment arm and 
no differences in terms of age, gender and preoperative risk-factors were noted between groups. VAS 
at 6, 12, 24, 48 hours was 2.7 vs 4.6 (p=0.024), 3.2 vs 4.7 (p=0.620), 1.4 vs 3.1 (p=0.007) and 1.0 
vs 2.1 (p=0.220) in the treatment and control groups respectively. Opioids were needed in 20.8% of 
patients in the treatment group and in 38.5% of patients in the control group (p=0.320).  Length of hos-
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pital stay was 1.17 and 1.92 days respectively (p=0.025). Only a postoperative bleeding that required a 
surgical intervention was recorded. No complications due to the pudendal nerve block were observed.
Conclusion: The ultrasound-guided pudendal nerve block in patient undergoing Milligan-Morgan hem-
orrhoidectomy under spinal anesthesia showed a statistically significant reduction of the postoperative 
pain. Patients receiving pudendal nerve block had a significantly shorter length of hospital stay as 
compared to patients in the control group. The proposed technique appeared to be safe, feasible and 
may be recommendable in patients undergoing Milligan-Morgan hemorrhoidectomy.
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524
Adipose-derived stem cell therapy for perianal fistulas in crohn’s disease
D. Cabalzar-Wondberg, L. Biedermann, P. Schreiner, G. Rogler, M. Turina (Zurich)

Objective: The treatment of perianal fistulas in patients with Crohn's disease (CD) is challenging. Re-
cently, stem cell therapy has been introduced as an innovative option after failure of “conventional” 
treatment according to the results of the ADMIRE trial, revealing a success rate with complete healing 
of 56% after 52 weeks. Following the approval of Darvadstrocel by Swissmedic in January 2019, we 
herein report the results of the first series of patients treated.
Methods: A total of 8 patients with complex perianal Crohn’s fistulas were treated with local injection 
of 120 million allogenic adipose-derived stem cells. Four injections with 30 million stem cells each was 
performed with two injections around the internal opening and the other two given around the fistula 
canal. In preparation, pelvic MRI - and fistula conditioning with seton loop placement was performed 
at least 6 weeks preoperatively.
Results: Patients were between 25 and 82 years old (mean 38 years; 6 male, 2 female). Two patients 
were smokers. Patients had a median duration of CD of 14 years (range 2-38 years) and suffered from 
perianal fistulas for an average of 9 years (range 2-18 years). The fistulas showed either an inter-/
trans- or suprasphincteric course and 1 to 3 fistulas were treated per patient. The current follow-up 
time ranges is between 4 - 46 weeks. Postoperatively, all patients had rapid improvement of symptoms 
(within 3-4 days) and secretions from the wound usually stopped after a few days. In 2 patients, fistula 
healing was found 4 weeks postoperatively, in another 2 patients the fistulas healed after 6 weeks. 
Currently, there are 5 patients with healed fistulas. One patient has developed repeated abscesses 
and is considered a treatment failure. Another patient shows improvement of symptoms but still with 
a wound that remains open at 30 weeks. In one patient the follow-up time of 4 weeks is still very short, 
but even here the wound is almost closed.
Conclusion: Our initial experience of eight patients treated with Darvadstrocel for perianal CD fistulas 
shows promising results with full healing in five patients. Long-term results have yet to be awaited. The 
logistics of the administration are demanding. However, based on our current results, Darvadstrocel 
appears to be a promising therapeutic approach for CD patients with complex and refractory fistulas.

Unterer Gastrointestinaltrakt – Rektum
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The role of perineal application of prophylactic negative-pressure wound therapy for prevention of 
surgical site infection after abdomino-perineal resection: a systematic review
J. Meyer2, E. Roos1, Z. Abbassi2, C. Toso2, F. Ris2, N. Buchs2 (1Stockholm/SE, 2Geneva)

Objective: Closed perineal wounds often fail to heal by primary intention after abdomino-perineal 
resection (APR) and are complicated by surgical site infection (SSI) and/or wound dehiscence. Our 
objective was to gather and discuss the early existing literature regarding the use of prophylactic neg-
ative-pressure wound therapy (pNPWT) to prevent perineal wound-related complications after APR.
Methods: Medline, Embase and Web of Science were searched for original publications and congress 
abstracts reporting the use of pNPWT after APR on closed perineal wounds. The protocol was regis-
tered in PROSPERO and the review was performed according to the PRISMA guidelines.
Results: Seven publications were included for analysis. Two publications reported significantly lower 
incidence of SSI in pNPWT patients than in controls with a risk reduction of about 25-30%. Two other 
publications described similar incidence of SSI between the two groups of patients, but described SSI 
in pNPWT patients to be less severe. One study reported significantly lower incidence of wound dehis-
cence in pNPWT patients than in controls. 

Conclusion: The largest non-randomized studies investigating the effect of pNPWT on the prevention 
of wound-related complications after APR show encouraging results in terms of reduction of SSI and 
wound dehiscence, that deserve further investigation.

595
Trans-anal resection of a gastro-intestinal stromal tumor (GIST) in the anterior rectum
M. Burgard, F. Barros, F. Pugin, B. Egger (Fribourg)

Objective: GISTs are the most common mesenchymal tumors of the gastro-intestinal tract with an 
estimated incidence of 1/100.000/year. The most frequent localization is the stomach followed by 
the intestine; only 5% of all GISTs are located in the rectum. Surgery is the first line treatment of re-
sectable GISTs. Rectal localization constitutes a particular challenge for the surgical treatment due 
to the anatomic constraints of the pelvis and the need for free resection margins by preserving the 
anal sphincter. Small GISTs in the distal rectum can be treated by a local trans-anal approach, either 
traditionally or by trans-anal endoscopic microsurgery (TEM) or trans-anal minimally invasive surgery 
(TAMIS). We present a case of a young woman with a traditional trans-anal resection of a GIST located 
in the anterior rectal wall.
Methods: A 37-year-old female patient was referred to our surgical department by her gynecologist 
after diagnosis of a nodule located at the posterior vaginal wall with intact vaginal mucosa. The mass 
was characterized by echo-endoscopy: 7mm sub-epithelial lesion of the anterior rectal wall at 4 cm 
distance of the anal margin. Cytology revealed a GIST with a proliferation index of < 1%. MRI showed a 
9x10x17mm lesion of the rectal wall without signs of vaginal infiltration. After multidisciplinary discus-
sion trans-anal surgical resection was scheduled.
Results: The patient underwent complete tumor excision by trans-anal approach and could be dis-
charged home at day 1. Histology confirmed a 1.2 cm GIST, resected R0 and a low mitotic activity (4 
mitosis/5mm2): This means 0% risk of progressive disease according to Miettinen and Lasota and a 
very low risk according to Fletcher. TNM status was pT1, G1, LV0, Pn, R0 .
Conclusion: GISTs of the rectum are rare; their management should always be multi-disciplinary. Echo-
endoscopy and pelvic MRI-scan provide important information deciding for an adequate treatment 
strategy. The surgical resection must provide negative resection margins and needs special consid-
eration because of the importance preserving anal sphincter function. For larger GISTs with probable 
infiltration of neighboring structures a neo-adjuvant treatment with Imatinib should be considered. For 
small tumors especially in the distal rectum a trans-anal approach may provide R0-resection and anal 
sphincter preservation. 
 
Figure 1a                                                                   Figure 1 b 

 
 
Figure 1 (a and b) Pelvic MRI, sagittal and axial image showing a 9x10x17mm lesion of the anterior 
rectal wall 
 
 
Figure 2 

 
 
Figure 2 Echo-endoscopy showing a 7 mm sub-epithelial lesion of the anterior rectal wall, 4 cm from 
the anal margin 

Figure 1. (a and b). Pelvic MRI, sagittal and axial image showing a 9x10x17mm lesion of the anterior rectal 
wall.
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Figure 1 (a and b) Pelvic MRI, sagittal and axial image showing a 9x10x17mm lesion of the anterior 
rectal wall 
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Figure 2 Echo-endoscopy showing a 7 mm sub-epithelial lesion of the anterior rectal wall, 4 cm from 
the anal margin 

Figure 2. Echo-endoscopy showing a 7 mm sub-epithelial lesion of the anterior rectal wall, 4 cm from the 
anal margin.

824
Does intraoperative indocyanine green fluorescence reduces anastomotic leakage rate in rectal  
cancer surgery?
M. A. Bonino1, A. Arezzo2, C. Toso1, F. Ris1 (1Geneva, 2Torino/IT)

Objective: Anastomotic leak (AL) is one of the most feared complications following rectal surgery. It 
has been associated with increased postoperative morbidity and mortality rates, as well as poor on-
cologic outcome. Different from intraperitoneal anastomotic leak, the risk of a definitive stoma due to 
impossible rescue of the anastomosis or impaired bowel function are relevant and dramatically affect 
quality of life. The aim of this study was to systematically review the available literature to structure 
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an Individual Participant Data (IPD) database for an objective analysis of AL rates using Indocyanine 
Green (ICG) fluorescence imaging in contrast to standard surgical care in rectal cancer surgery.
Methods: PubMed, Embase and Cochrane Library were searched up to 1st September 2019 for stud-
ies comparing fluorescence imaging with standard care. ClinicalTrials.gov register was searched for 
ongoing trials. The primary outcome measure was AL rate with at least 1 month of follow-up. ROBINS-I 
tool was used for quality assessment. We asked raw data to all the centers and make an Individual 
patient data analysis to calculate odds ratios (ORs). All analyses were performed with SPSS statistics 
version 25.
Results: 1330 patients were included from one randomized trial, 6 not randomized trials and a pro-
spective case series. No statistically significative differences were found in the analyzed populations. 
The studies reported a change in the planned anastomotic level was made in 11.3% (4-23%) in the ICG 
group, due to hypoperfusion seen with ICG. Fluorescence imaging significantly reduced the AL rate in 
patients undergoing surgery for rectal cancer (OR: 0.341; 95% CI: 0.220-0.530; p < 0.001), independ-
ent of age, gender, BMI, tumor and anastomotic distance from the anal verge and neoadjuvant therapy. 
Also, overall morbidity and reintervention rate were positively influenced by the use of ICG.
Conclusion: ICG fluorescence imaging appears to reduce AL rates following rectal surgery for cancer. 
However, the inherent bias of the vast majority of non-randomized studies included, and their differ-
ences in AL definition and diagnosis may have influenced results. Larger, prospective and randomized 
studies on the topic, will help to assess whether the AL rate can be reduced by incorporating ICG fluo-
rescence imaging in routine rectal surgery for malignant disease.

Varia

542
Complete anterior pubic hemipelvectomy does not require reconstruction
D. Thodis, F. Kalberer, L. Kern, F. Grieder, B. Fuchs (Winterthur)

Objective: Internal hemipelvectomies may often require several hours of surgery and are inherent with 
a wide set of potentially devastating complications. There are many different types of resections, de-
pending on the anatomic location of the tumor.  Reconstruction may add to this complexity, however, 
it is not always clear when to reconstruct. It is generally believed that if the pelvic ring is disrupted, this 
renders the pelvis unstable and consequently the function may be impaired. Therefore, for each type of 
internal pelvic resection, the type of reconstruction may vary and needs to be thoughtfully considered. 
Herein, we report on the function of a patient with complete anterior pubic hemipelvectomy without 
reconstruction.
Methods: A 34 year old female patient was diagnosed with a adenocarcinoma of the mid-rectum (pT3, 
pN1b 3/21; Pn0, R0, M0) in March 2016. She underwent local resection followed by radio-chemother-
apy (Xeloda;50.4Gy) and by Leucovorin 5-FU. On August 09, 2017, a singular metastasis of the inferior 
right ramus of the right pubic bone was diagnosed and resected, followed by FOLFOX chemotherapy. 
On May 25, 2018, a local recurrence at the right pubic bone was diagnosed, which was treated by 
IMRT hyperthermia and 5-FU chemotherapy. Unfortunately, despite good response, there was disease 
progression in the adductors and in the M.obturator internus outside the radiation field, as well as in 
the contralateral inferior pubic ramus. It was decided to remove the entire anterior bony pelvis with 
accompanying soft tissues for disease control.
Results: Through a Pfannenstiel incision which was extended on each side along the inferior pubic 
ramus distally and dorsally, the entire pubis was exposed. The adductors on the left side were left on 
the specimen and while the urethra was protected, the entire anterior pelvis was removed incl. the right 
obturator internus muscle en bloc. A right sided pedicled ALT was used to cover the soft tissue defect. 
No reconstruction of the anterior pelvis was performed. Wound healing was uneventful. The patient 
was mobilized on crutches without pain in the dorsal aspect of the pelvis. Five month postoperative, 
the patient walks without pain.
Conclusion: The reconstruction of the anterior pelvis after complete resection of the bilateral pubic 
bones is not mandatory, reducing the risk of potential complications, while offering the patient a nor-
mal and pain free gait.

543
The unusual lymphadenopathy
A. Kündig, M. K. Müller, H. Teuber, M. Trujillo (Frauenfeld)

Objective: Surgeons are often confronted with cases of unclear lymphadenopathy. Besides common 
inflammatory or neoplastic causes, several rare infectious diseases must be considered.  Tularemia, 
also known as rabbit fever, is one such differential diagnosis. According to the swiss federal office of 
statistics, the incidence of tularemia has sharply risen in Switzerland from 6 reported cases in 2009 to 
133 cases in 2019. We report on two cases of diagnosed tularemia.
Methods: Case 1: 35-year-old male with a 3-month history of unclear cervical lymphadenopathy, 
respiratory symptoms and fatigue. Fine needle aspiration was not conclusive. A lymph node was ex-
cised and showed granulomatous inflammation histologically. Direct fluorescence was positive for 
Francisella tularensis antibodies. Case 2: 36 year old male referred to the emergency department with 
fever, night sweats, cough and suspicion of an inguinal abscess after fine-needle aspiration by unclear 
inguinal lymphadenopathy. PCR of the puncture confirmed a diagnosis of tularemia. The  inguinal ab-
scess was incised and drained under general anaesthesia and ciprofloxacin was administered for two 
weeks. Patient recovery was uneventful.
Conclusion: Tularemia is an infectious disease caused by Francisella tularensis, an aerobic, gram-
negative bacterium that can infect animals and humans. Humans are infected by bites from ticks or in-

sects; contact with infected animals or animal tissue; direct contact with or ingestion of contaminated 
water, food, or soil; or rarely, through aerosolized means such as lawn-mowing. It can not be transmit-
ted between humans. The diagnosis is made by direct fluorescent antibody, immunohistochemical 
staining, or PCR. Antibiotics are first line therapy. In cases where antibiotic therapy fails, surgical de-
bridement is required. Although Francisella tularensis is highly infectious and pathogenic, since person 
to person transmission does not occur, isolation is not necessary. In the hospital setting, standard 
hygiene measures are sufficient.

610
Retroperitoneal mature teratoma: a case report
I. Uhe, O. Burckhardt, B. Egger (Fribourg)

Objective: The development of mature teratoma may occur as a complication of non-seminomatous 
germ cell tumour (SGCT). They are often situated in the retroperitoneal space and recognized during or 
after chemotherapy. Large in size they may become malignant and may cause symptoms by compres-
sion. Treatment consists in complete surgical excision with a good prognosis.
Methods: We present the case of a 28-year-old man with a history of a mixed germ cell tumour (non-
SGTC) of the testis (pT1 pN0 cM0 R0; 90% embrionary & 10% teratoma) discovered 2 years ago and 
treated with orchiectomy and adjuvant chemotherapy. In a follow-up MRI-scan, a 47x21x49mm retro-
peritoneal mass was discovered. The patient did not have any complaints, especially no abdominal 
pain or B-symptoms. After an initial observation with normal tumour markers (AFP, HCG), a control 
MRI demonstrated the mass growing up to 52x30x45mm. Though, surgical excision was scheduled.
Results: After laparotomy and a Kocher manoeuvre the lesion could be exposed in the retroperitoneal 
space, touching the vena cava and the aorta without any obvious infiltration. A complete resection 
could be performed. The recovery was uneventful. Histopathology confirmed the mature teratoma, re-
sected R0. Imaging control at 1 month’s follow-up did not show any recurrence.
Conclusion: Testicular cancer represents 1% of male cancers, and mostly affects men between 15 
and 49 years of age. They are classified as SGCT or non-SGCT, the latter includes the mixed germ 
cell tumour and the teratoma. Treatment consists in orchiectomy followed by radio- or chemotherapy 
with usually good recovery and prognosis. However, despite an adequate treatment, development of 
recurrent masses may sometimes be observed, histologically revealing mature teratoma’s: «growing 
teratoma syndrome». The prevalence of the syndrome, usually in the retroperitoneal space, is rare, 
affecting 1.9% - 7.6% of concerned patients. However, appearances in the lungs, mediastinum or in 
the bones are possible. The syndrome should be suspected in presence of 3 criteria’s (Logothetis et al. 
1982): normalisation of tumour markers, enlarging mass despite adequate oncological treatment and 
presence of mature teratoma tissue in biopsies. Our patient met all these three criteria’s. Although the 
syndrome’s physiopathology is not clear, the treatment remains the total surgical excision.

 

Figure 1: View after Kocher maneuver (T: teratoma; VC: Vena cava; D: duodenum; P: posterior view 
of the pancreas head) 

View after Kocher maneuver (T: teratoma; VC: Vena cava; D: duodenum; P: posterior view of the pancreas 
head)

 

Figure 2: View after tumor resection (A: aorta; VC: Vena cava; D: duodenum; P: posterior view of the 
pancreas head) 

View after tumor resection (A: aorta; VC: Vena cava; D: duodenum; P: posterior view of the pancreas head)
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Figure 3: Teratoma after excision 

 

Teratoma after excision

615
High demand 3D-printed custom made shoulder prosthesis reconstruction after Tikhoff-Linberg  
resection
F. Maduz, L. Pozzi, M. Pisan, B. Fuchs (Winterthur)

Objective: Extra-articular scapulo-humeral resection is rarely indicated and is associated with ad-
vanced tumor disease around the shoulder. This surgical procedure usually does not allow for high 
functional expectations because the shoulder joint is completely resected. The function mainly de-
pends on the integrity of the deltoid abduction mechanism, specifically the axillary nerve and the roof of 
the acromion which –if not resected for tumor purposes- usually is osteotomized at the scapular spine. 
However, even if both structures can be saved, there is usually no good solution to fix the scapular 
spine (together with the acromion and deltoid origin), which is mandatory for good shoulder function.
Methods: A 55 years old female presented with a 15cm lump of the anterior shoulder and scapula. 
Imaging showed the mass originating from the scapula, invading the shoulder joint. A MR-neurography 
showed the axillary nerve on the tumor and the scapular spine free of tumor. Biopsy revealed a chon-
drosarcoma G2. Because the patient wanted to preserve as much function as possible, we elected to 
3D-print a custom-made prosthesis with an integrated plate allowing for osteosynthesis of the scapu-
lar spine to the prosthesis, together with the deltoid insertion.
Results: After extra-articular resection of the entire scapula and the proximal humerus, we stimulated 
the axillary nerve to ensure its function. First, we inserted the uncemented humeral stem. Then, we 
freed up the scapular spine that we could fit the 3D-printed drilling guide to place the optimal angle of 
the screw holes into the scapular spine. The 3D-printed prosthesis was then brought into the situs and 
the plate was fixed using the predrilled holes of the scapular spine. The reverse designed prosthesis 
was assembled and the scapular body of the prosthesis brought in. The remainder of the trapezius, 
rhomboid, levator, latissimus and teres major muscles were sewed to the prosthesis. The arm was 
immobilized onto an abduction splint for 6 weeks, when passive range of motion was started. At 3 
months, active ROM was begun. There were no complications, specifically no signs of infection.
Conclusion: 3D-printed custom made prosthesis may represent an option to shoulder reconstruction 
after Tikhoff-Linberg resection, provided the axillary and the deltoid origin can be preserved. The costs 
need to be carefully weighed against the potential devastating complications.

619
Low demand hanging bridge reconstruction after Tikhoff-Linberg shoulder resection
F. Maduz, L. Pozzi, M. Pisan, B. Fuchs (Winterthur)

Objective: Extra-articular scapulo-humeral (or Tikhoff-Linberg) resection is rarely indicated and is usu-
ally associated with advanced tumor disease around the shoulder. This surgical procedure usually 
does not allow for high functional expectations because the shoulder joint is completely resected. If the 
axillary nerve or the deltoid origin, or both, are sacrificed, the shoulder has no active function anymore 
and the main focus is directed towards avoiding traction of the arm on the plexus, which causes se-
vere pain. Several different methods of fixation of the humerus exist, including clavicular turn-down or 
spacer prosthesis to fix at the acromion etc. Herein, we describe the hanging bridge method to fix the 
arm secured to the chest at the desired position.
Methods: A 66 year old patient was diagnosed with an undifferentiated pleomorphic sarcoma of the 
scapula, proximal humerus, involved the entire joint as well as the axillary nerve. She also had a dis-
seminated encephalitis and a longstanding colitis ulcerosa, reason why she was not able to undergo 
preoperative chemotherapy. Because of severe pain and the localized disease status, surgery was 
indicated. Using an utilitarian incision exposing the shoulder joint both from the front and the back, 
scapula-humeral resection was performed, with sacrifice of the axillary nerve.
Results: After complete exposure, a first Trevira tube was put over the remainder of the humerus stump 
in terms of a “Zipfelmütze”. A second tube was fixed to the lateral end of the clavicle and passed around 
two ribs to fix the other end of the tube at the inferior angle of the scapula, to provide the hanging bridge. 
Then, the tip of the Zipfelmütze is then passed around the hanging bridge, to adjust the length and to 
achieve a stable construct. Soft tissue reconstruction then enhances the stability through scar tissue 
formation.
Conclusion: The hanging bridge reconstruction provides a stable construct of the shoulder after Tik-
hoff-Linberg resection with no traction pain. Obviously, there is no shoulder function, but normal elbow 
and hand function can be expected.

625
Reconstruction of the flexor compartment after soft tissue sarcoma resection of the proximal forearm
F. Roth1, U. Hug1, G. Studer1, S. Hofer1, B. Bode2, B. Fuchs3 (1Lucerne, 2Zurich, 3Winterthur)

Objective: Soft tissue sarcomas of the proximal forearm represent great challenges mainly because 
of the complex local anatomy and its associated potential functional loss after resection. It is often 
difficult to decide between oncological safety and preservation of function and the situation has to be 
thoroughly discussed with the patient. If it is decided on limb-salvage surgery, then the main focus is 
directed towards the best possible reconstruction options.
Methods: A 31 years old patient presented with a 70x38x34mm, partly calcified mass in the proximal 
flexor compartment of the forearm. Biopsy revealed a sclerosing epithelioid fibrosarcoma and staging 
studies showed small indeterminate lung nodules. Induction chemotherapy was followed by preopera-
tive radiation. Together with the patient, we opted for limb-salvage surgery and reconstruction of the 
flexor function using a free gracilis flap.
Results: The entire forearm was exposed from anteriorly and the ulnar as well as radial neurovascular 
bundle saved. The flexor muscles and the median nerve were transsected to expose the interosseous 
membrane, which was transsected and together with the periosteum freed from ulna and radius to 
keep on the tumor. In parallel, the gracilis muscle was harvested. Disally, we performed a transfer of 
the common palmar nerve Dig.IV-V to Dig I-II, then used two cable grafts for the reconstruction of the 
median nerve,  transfer of the brachioradialis tendon onto the FPL,  as well as a transposition of the 
extensor digiti minimi to abductor pollicis brevis to restore opponens function. Finally, the free graci-
lis muscle flap was transferred and anastomosed end-to-side to the radial artery. The postoperative 
course was uneventful. At 3 months follow-up, the patient starts using her flexion, but still continues 
intense ergotherapy training.
Conclusion: Soft tissue sarcoma resections in the forearm need to be carefully balanced between on-
cological safety and functional reasonability, and need to be carefully individualized together with the 
patient preoperatively to meet the expectations on both sides.  A functional free gracilis muscle transfer 
is well suited to restore flexor function in the forearm.

626
Is total humerus resection with prosthetic reconstruction safe in a patient with pathological fracture 
from dedifferentiated chondrosarcoma?
P. Häfeli1, C. Huemmer1, J. Rosenkranz2, R. Schöniger1, B. Fuchs3 (1Lucerne, 2Zurich, 3Winterthur)

Objective: Patients with dedifferentiated chondrosarcoma (ddCHS) have a dismal prognosis. Surgery 
is considered as treatment of choice because no chemotherapy so far was able to show response 
rates. There is continued debate whether the limb with a pathological fracture on the base of a ma-
lignant bone tumor should be amputated because of oncological control, or saved. There is general 
agreement regarding patients with osteosarcoma and pathological fracture to keep the limb, whereas 
for patients with ddCHS it is not clear.
Methods: A 69 years old man noticed some discomfort in his right hand dominant upper arm for some 
months. 3 weeks prior to diagnosis, he developed night pain and subsequently he felt a crack. Stagin 
evidenced localized disease. The CT-guided biopsy revealed a ddCHS and the discussion with the pa-
tient then involved the Pro’s and Con’s of amputation versus limb-saving surgery.  Imaging showed 
that proximally and distally, the tumor was confined to the intramedullary bone, and diaphyseally, the 
neurovascular bundle as well as specifically the radial nerve were separated by a fine line of fat tissues 
from the tumor.
Results: A utilitarian incision was used from deltopectoral interval to distal and from there over the 
crease of the elbow medially to the forearm. Whereas the brachial muscle was sacrificed, the biceps 
muscle with the motor branch of the musculo-cutaneous nerve could be saved to retain flexion. The del-
toid diaphyseal insertion was completely involved by the tumor and therefore resected. Both shoulder 
and elbow joints were resected trans-articularly. Reconstruction was performed using a total humerus 
prosthesis, with uncemented ulnar stem fixation and using the reverse design for the shoulder part. 
Postoperative course was uneventful.
Conclusion: Pathological fractures in patients with ddCHS imply a challenging situation from the on-
cological perspective. While current chemotherapy may not affect survival, surgery is necessary for 
local control, but may neither affect overall outcome. So if amputation may likely not render a survival 
advantage, and if the local situation allows to save neurovascular structures, it may be one option to 
discuss the situation openly with the patient, thereby avoiding mutilating surgery.

628
Osteotomy through the sacral ala: The advantage of using a 3D-printed resection guide
F. Kalberer1, N. Fuchs2, H. Klein2, B. Fuchs1 (1Winterthur, 2Zurich)

Objective: Hemipelvectomies need to be carefully planned because the anatomy offers only little op-
tions between adequate tumor resection margin and functional loss. This applies specifically for the 
dorsal osteotomy through the sacral ala, where the tumor often abuts the sacro-iliacal joint (SIJ) later-
ally, and the sacral foramina on the medial side. Further, the long arm of the SIJ is several cm long 
and thick, and at the inner table, there runs the L5 nerve root which exits the pelvis through the sciatic 
notch. Therefore, sacral osteotomy is rather complex and free-hand chisel osteotomy may not be pre-
cise enough.
Methods: A 14 years old girl was diagnosed with localized Ewing’s sarcoma of the iliac bone and 
underwent preoperative chemotherapy. Imaging revealed the extent of the tumor from 6mm above the 
acetabulum to the SIJ, with however, involvement of the respective joint. After completion of preopera-
tive chemotherapy, there was no soft tissue tumor involvement. Through a large iliac incision starting 
from the sacral midline over the PIS, it was extended distally and dorsally to the greater trochanter, to 
release the abductors and expose the outer pelvis and protect the sciatic notch.
Results: Two 15 holes 3D drilling guides were printed based on CT and MRI imaging data such that it 
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perfectly fitted to the dorsal aspect of the sacrum. Both guides had the same footprint, but their drilling 
bits guides were slightly set apart so that the drill holes were set as closely to each other as possible. 
The length of the drill holes can be accounted for as well in order to avoid damage of the L5 nerve root. 
Using the chisel by hand allows to safely complete the osteotomy.
Conclusion: The printing of a 3D guide which incorporates drilling guidance greatly assists to perform 
the sacral anatomy and to improve the precision of this osteotomy, to remove the tumor completely, 
and to spare the functional anatomy as much as possible.

648
Complete resection of the obturator internus muscle through through antero-inferior pelvic exposure
M. Waldner1, J. Plock1, K. Lehmann1, B. Fuchs2 (1Zurich, 2Winterthur)

Objective: Tumor lesions in the deep soft tissues of the pelvis, specifically when located within the 
obturator internus muscle, are surgically difficult to approach. From the lateral as well as the inferior 
side, the bony pelvis is an unsurmontable hindrance. From anteriorly, the inferior border of the obturator 
internus muscle with its pudendal neurovascular bundle within the Alcock canal, is located in the depth 
of the pelvis in close proximity to the iliac vessels and nerves, as well as the bladder and ureter such 
that it can not be safely controlled.
Methods: We herein report on a 30 years old female patient who was diagnosed with a large pendu-
lum mass through the right foramen obturatorium, mainly located within the obturator internus and 
externus muscles. A biopsy revealed an extraskeletal Ewing’s sarcoma, reason why the patient under-
went preoperative chemotherapy, as well as postoperative chemo-radiotherapy. The tumor responded 
greatly to neoadjuvant chemotherapy and its size reduced greatly to 50mm located within the obtura-
tor internus muscle.
Results: We performed an abdominal midline incision, extended over the pubic bone along the inferior 
pubic ramus towards the ischial tuberosity and from there to the medial thigh. Within the pelvis, the iliac 
vessels, obturator and femoral nerves were dissected and protected. Outside the pelvis, the origin of 
the adductors were dissected en bloc while saving the extrapelvic parts of the obturator neurovascular 
bundle. Then, the superior ramus of the pubic bone was osteotomized, which allowed safe access to 
the inferior aspect of the obturator internus muscle to be prepared up to the ischial spine. No recon-
struction of the pubic ramus was performed. An abdominal protection net was placed to prevent her-
nias and a pedicled gracilis flap was used to account for the soft tissue resection. The wound healed 
uneventfully and adjuvant therapy was continued three weeks postoperatively. At 1 year follow-up, the 
patient remains disease free and is not restricted in her daily activities.
Conclusion: Wide exposure of the lower pelvis, specifically along the obturator internus muscle, can be 
achieved through resection of the superior ramus of the pubic bone.

653
Soft tissue and extensor reconstructions to restore a large contaminated proximal fibula resection 
defect with foot drop
R. Schweizer1, H. Klein1, J. Plock1, P. Giovanoli1, B. Fuchs2 (1Zurich, 2Winterthur)

Objective: Sarcoma surgery principles require the resection of all potentially contaminated areas. De-
pending on the anatomic location, this may pose great challenges, specifically if a prior open biopsy 
becomes infected and the wound doesn’t heal in an area such as the proximal fibula with complex 
anatomy. Such conditions can only be handled interdisciplinary with specific reconstructive training.
Methods: A 17 years old patient presented with a mass of the proximal fibula. Open biopsy was carried 
out through two separate and parallel incisions. High grade osteosarcoma was diagnosed. During ini-
tiation of neo-adjuvant chemotherapy, the wound of the biopsies didn’t heal and the patient developed 
a foot drop. We therefore elected to perform a neuromusculotendinous transfer together with afree ALT 
perforator flap.
Results: After complete tumor resection involving a soft tissue defect of 12x10cm, a fibula resection 
length of 13.5cm, the peroneal nerve as well as the LCL and the extra-articular resection of the tibio-
fibular joint, we first fixed the remainder of the LCL with a Titan ancre to the tibia. We then harvested 
the sural nerve and mobilized the lateral gastrocnemius muscle including the tendon, which was 
transposed anteriorly to the extensors where they were pulver-tafted to restore foot extension. While 
preserving the vessels, the peroneal nerve was anastomosed with the gastrocnemius motor branch, 
whereupon triple sural nerve grafts were anastomosed each onto the superficial and deep peroneal 
nerves distally. An ALT was then harvested from the lateral thigh and anastomosed in situs end-to-side 
into the posterior tibial vessels. There was uneventful postoperative course. 6 months postoperatively, 
the patient walks painfree without crutches, but still with a foot holder. Re-innervation of the foot exten-
sors makes further progress, but is ongoing.
Conclusion: A large and functional soft tissue defect caused by open, contaminated, non-healing bi-
opsy at the proximal fibula with foot drop endangers the limb and presents a particular challenge 
for reconstruction. It is important that such challenges be discussed interdisciplinarily to achieve an 
optimal outcome.

549
Preliminary report of the implementation of a mobile application for postoperative surveillance in 
ambulatory surgery
M. Winiker, M. Schaad, G.-R. Joliat, R. Ksontini, O. Pittet (Rennaz)

Objective: As surgeries are increasingly performed in an outpatient setting, new and better tools to 
monitor patients and collect feedback are needed. With the widespread use of smartphones, a mobile 
application (APP) may be a modality of choice. The aim of this study was to evaluate our preliminary 
experience with an APP recently implemented in our department.
Methods: In this test phase, the APP was proposed to a subset of patients planned for ambulatory her-

nia surgery between 05/2019 and 12/2019. These patients were included in a retrospective analysis. 
Except for those who declined to use the APP. The APP presents each patient with 2 information sheets, 
1 preoperative questionnaire the day before surgery, 3 postoperative questionnaires on postoperative 
days (POD) 1, 3, 7, and two evaluation forms on POD 21. The APP is develloped by Exolis® (13013 
Marseille, France).
Results: The APP was proposed to 39 patients. 12 declined to use it. 27 patients agreed and were ana-
lysed. . A total of 17 patients (63%) read both information sheets, 5 (19%) read only one, and 5 (19%) 
did not read either of them. Only 8 patients (30%) answered the preoperative questionnaire. Postopera-
tive questionnaires were answered 18 times on POD 1 (67%), 20 times on POD 3 (74%), and 16 times 
on POD 7 (59%). Fourteen patients (52%) responded to a general evaluation form. All 14 patients were 
satisfied and felt reassured with the APP. Twelve patients (44%) answered a technical evaluation form, 
all of them found the APP useful, easy to install, and easy to use. In the case of adverse events or when 
questionnaires are not answered on time, alerts are sent to the surgeon and to a designated nurse. 
Overall, 99 alerts were generated, 73 of them (74%) were non-responses. Seventeen alerts (17%) 
concerned unexpected postoperative events and 9 (9%) were requests for contact. These 26 alerts 
were solved with minor interventions, such as phone calls. No unplanned consultations were needed.
Conclusion: Postoperative surveillance with this APP was effective, simple and accepted by patients, 
but patients’ compliance remained weak.

867
Improving surgical care in a rural area by means of medical short-trips: a 9 year experience
F. Solimene1,2, C. Beerle2, P. Nussbaumer2 (1Zurich, 2Lachen)

Objective: The global burden of surgical disease is still largely unmet. 2.2 mio. specialists and more 
than 140 mio. surgeries annually are needed to provide basic services. Can repetitive medical short-
trips (MSTs) focused on capacity building improve surgical, anesthetic and obstetric care in a Nigerian 
district hospital sustainably?
Methods: Retrospective analyses of prospectively collected data over 9 years and 16 short-term mis-
sions of 14 days duration between January 2011 and October 2019. The teams were made up of 
experienced surgeons, obstetricians, anesthetists and other qualified persons. The following data was 
collected for all procedures: Diagnosis classified according to ICD-10-GM, procedures, surgeons and 
type of anesthesia. The improvement of the local infrastructure and service and were evaluated with 
the WHO situational analysis tool.
Results: A total of 1971 Patients (24,7% female, 75,3% male) underwent 2292 procedures. Mean age 
was 43.5 years. 1707 (74,5%) abdominal wall hernias were operated. The majority of operations were 
performed in local anesthesia (n=1202, 52,4%). For each mission 2 to 3 Swiss or European surgeons 
were involved, 10 operative days were planned. Perioperative complications were rare (n=17, 0,7%). 
A total of 922 teaching operations with expat surgeons assisting were performed (44 (28-64)%). The 
quota of procedures performed by the local staff under supervision only increased significantly. As a 
welcome side effect the local facilities could be improved through various small projects.
Conclusion: In rural areas with a shortage of surgical, obstetric and anesthesia care repetitive medical 
short-trips can effectively improve health care for the population. Focusing on capacity building helps 
to achieve sustainability.

Weiterbildung und Standespolitik – Weiterbildung

488
Surgery goes EPAs (Entrustable Professional Activities) – eine bestechend einfache App revolutioni-
ert die Beurteilung der klinischen Fähigkeiten in der chirurgischen Weiterbildung
H. Fischer1, J. Metzger1, N. Diwersi1, M. Knobe1, A. van Ransbeeck1, A. Marty2 (1Luzern, 2Zürich)

Objective: Bisherige Methoden des arbeitsplatzbasierenden Assessments (z.B. DOPS, Mini-CEX) sind 
lerntheoretisch fundiert und erprobt, jedoch im hektischen klinischen Arbeitsalltag aufwändig und 
werden aufgrund dessen zu selten oder in zu weit auseinanderliegenden Intervallen durchgeführt. Das 
Konzept der „Entrustable Professional Activities“ (EPAs) ist für Assessment im klinischen Alltag be-
sonders geeignet. Der Fokus liegt hier in der ganzheitlichen Beurteilung einer konkreten beobachtbaren 
klinischen Handlung. Eine mobile Applikation ist die Grundlage der Datenerfassung. Es entsteht somit 
ein persönliches Kompetenzprofil, das als Bewertungs- und Förderungsgrundlage dienen kann.
Methods: Eine bestehende App, welche bereits in der Anästhesiologie an verschiedenen Schweizer 
Kliniken getestet wird, wurde entsprechend den Anforderungen der chirurgischen Ausbildung ange-
passt. In einem iterativen Prozess wurden durch die Autoren 40 chirurgische EPAs definiert, die dem 
internationalen Qualitätsstandard für EPAs (EQUAL) entsprechen. Die Studie findet an einer Chirurgis-
chen Abteilung statt. Eingeschlossen sind 30 Assistenzärztinnen und 20 Supervisorinnen (Oberärztin-
nen und leitende Ärztinnen). Um die Benutzerfreundlichkeit zu testen, wurden nur die Zugangsdaten 
für die APP zur Verfügung gestellt. Es fanden bewusst keine Schulungen statt. Während der Testphase 
von 5 Monaten (Juli-Nov. 2019) findet monatlich eine Rückmeldung über den Stand der Nutzung statt.  
Den Einfluss der Intervention auf die Feedbackkultur messen wir mit einem Pre- und Post-Fragebogen. 
Die Benutzerfreundlichkeit wird am Ende der Testphase ebenfalls mit einem Fragebogen gemessen.
Results: Die Auswertung der Daten wird im Dezember 2019 vorgenommen. Ziel ist ein verein-
fachtes, sinnvolles Assessmentsystem mit einer erhöhten Anzahl an Assessment-Datenpunkten, das 
gleichzeitig die Feedbackkultur positiv beeinflusst. Im Vordergrund steht weder die Ausbildungszeit 
noch die Anzahl durchgeführter Prozeduren, sondern die eigentliche fachliche Kompetenz.
Conclusion: Durch transparente persönliche Kompetenzprofile wird die individuelle Lernkurve einer 
Facharztausbildung optimiert, bei Klinik- oder Abteilungswechsel verkleinert sich der Knowhow-Ver-



50  swiss knife 2020; 17: special edition

lust. Supervisorinnen können ihre Ressourcen gezielt für Teaching und Supervision einsetzen. Mitarbe-
iterbewertung und -förderung kann, dank der Kompetenzprofile, basierend auf Daten erfolgen.

  

638
Surgical skill assessment using artificial intelligence
J. Lavanchy1, J. Zindel1, K. Kirtac2, E. Hosgor2, D. Candinas1, G. Beldi1 (1Bern, 2Berlin/DE)

Objective: Surgical literature shows that the level of surgical skill is associated with clinical outcomes. 
However, the assessment of surgical skills by peers is time-consuming and may lack objectivity. Ma-
chine learning is an application of artificial intelligence. Computer algorithms are trained on a labeled 
dataset and are applied to predict new labels on a previously unknown dataset. Machine learning algo-
rithms have been successfully applied in various branches of medicine including radiology, pathology 
and dermatology. We aim to achieve rater-independent objectivity in surgical skill assessment by using 
machine learning algorithms.
Methods: Video recordings of laparoscopic cholecystectomies were segmented into procedural steps 
and annotated for specific surgical gestures like clipping movements. The skill level of the surgical 
gestures were rated by three board certified surgeons using a Likert scale ranging from 1 (minimum) 
to 5 (maximum). Inter-rater reliability of surgical skill rating was assessed using a one-way random 
average-measure intraclass correlation coefficient (ICC). A pretrained 3D residual convolutional neural 
network, which is a machine learning model with spatiotemporal features, was trained on the labeled 
dataset. Threefold cross-validation was performed to calculate the accuracy of the machine learning 
algorithm in predicting surgical skill level. Accuracy was calculated by taking the ratio of correct predic-
tions on each of the three folds, separately, and then averaged into a final score and reported.
Results: 524 clipping movements were annotated in 112 laparoscopic cholecystectomy videos. The 
mean and standard deviation surgical skill rating for clipping was 3.67+-1.23. Average measure ICC of 
surgical skill rating was 0.92 (95% CI 0.88-0.94). Our machine learning model predicted surgical skill 
level with an average accuracy of 82% and a mean absolute error of 0.28.
Conclusion: Expert rating of surgical skills shows an excellent inter-rater reliability. Machine learning 
algorithms can be trained to predict surgical skill level from analysis of laparoscopic videos with a 
good accuracy.

Weiterbildung und Standespolitik – Andere

600
Frauen in der Chirurgie und am Kongress der Schweizerische Gesellschaft für Chirurgie
M. Ramser1, W. Vach2, L. Eisner1, M. Pabst1 (1Olten, 2Basel)

Objective: Mit dem steigenden Anteil von Medizinstudentinnen an den Universitäten nimmt auch die 
Anzahl der Chirurginnen von Jahr zu Jahr zu. In Kaderpositionen trifft man in der Schweiz dennoch erst 
wenige Frauen an. Das Ziel dieser Untersuchung war eine Analyse darüber, wie sich die wachsende 
Zahl von Chirurginnen auf die Vertretung von Frauen am Kongress der Schweizerischen Gesellschaft 
für Chirurgie (SGC) auswirkt.
Methods: Wir haben die Schweizer Ärztestatistik der Jahre 2008-2018 und die wissenschaftlichen 

Programme der SGC-Kongresse von 2015 bis 2019 analysiert. Die Namen der Erst- und Letztautoren 
der Kongressbeiträge sowie der Vorsitzenden der «Hauptsitzungen» (HS) und der «freien Mitteilungen» 
(FM) wie auch der Redner der Hauptsitzungen wurden geprüft und mit dem Medizinalberufsregister 
abgeglichen.
Results: Der Vergleich der in den Jahren 2008-2018 publizierte Ärztestatistiken zeigten die Veränder-
ungen über diesen Zeitraum. Waren zu Beginn der Beobachtung 9.6% der Ärzte mit Hauptfach Chirur-
gie weiblich, waren es 2018 23.3%. Der Anteil der Frauen bei den mit dem Weiterbildungstitel Chirurgie 
ausgezeichneten Prüfungsanwärter stieg in diesem Zeitraum von 13.2% auf 47.3%. 2008 waren 8 von 
188 (4.3%) von den mit dem Schwerpunkttitel Viszeralchirurgie tätigen Chirurgen weiblich, 2018 7% 
(Fig. 1). Der Anteil der Frauen an den SGC-Kongressen der Jahre 2015-2019 bei den Erst- und Letztau-
torenschaften der angenommenen Kongressbeiträge sowie der Vorsitze der HS und FM wie auch der 
geladenen Rednerinnen zeigte eine jährlich durchschnittliche Zunahme von 0.6 bis 6.6% (Tbl. 1). So 
machten Frauen am Kongress 2019 35.3% der Erstautoren und 13.6% der Letztautoren aus, waren im 
Vorsitz der FM bei 33% der Sessionen vertreten, bei den HS in 17%. Chirurginnen waren in 39% der HS 
als Rednerinnen vertreten.
Conclusion: Frauen schliessen in der Chirurgie zahlenmässig langsam auf. Gerade im Bereich der 
Spezialisierung wie dem Schwerpunkttitel Viszeralchirurgie sind sie aber noch deutlich in der Unter-
zahl. Dadurch besteht ein gravierender Mangel an Rollenmodellen, was ein Vorstossen von Frauen in 
chirurgische Kaderpositionen behindert. Auch am SGC-Kongress sind Chirurginnen im Vorsitz oder als 
geladene Rednerinnen noch weniger oft vertreten als ihre männlichen Kollegen. Über die Jahre hinweg 
betrachtet, scheint die SGC dem zunehmenden Anteil der Frauen in der Chirurgie jedoch entsprechend 
Rechnung zu tragen.

 

Fig 1 

 

 

Tbl 1 

Wirbelsäulen-Becken-Polytrauma – Becken

591
Classifying fragility fractures of the pelvis – detail vs robustness of assessment
M. Ramser1,2, N. Strub1, W. Vach1, M. Reichelt1,2, H. Eckardt1, F. Saxer1 (1Basel, 2Olten)

Objective: Pelvic fractures in elderly patients associated with a low-energy trauma like a fall from stand-
ing height are treated considerably different than high-energy pelvic fractures. Therefore, a different 
classification for these fragility fractures of the pelvis (FFP) has been introduced, describing 11 subcat-
egories. The aim of our project is to assess the interobserver variability in the largest population with 
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FFP ever analysed so far and to evaluate the areas of major disagreement. Furthermore, we developed 
a modified classification integrating the anterior fractures.
Methods: Patients aged ≥60 years with pelvic fractures after low-energy trauma, treated between 
2006 and 2016 at our hospital, were included. Data collection and analyses was approved by the 
EKNZ (2017-01859). The CTs of 378 patients were assessed by a junior (JS) and a senior surgeon 
(SS). The fractures were classified individually in two different rounds at the beginning and the end of 
the project. Interobserver and intraobserver variability were analysed. The extended fracture analysis 
from the second round was then used to modify the classification, prioritizing the total sum of fractures 
and their localizations over dislocation.
Results: In the first classifications round, the JS classified more fractures as class I while compared to 
the SS. Another disagreement was seen regarding IIb fractures. Here, the posterior fracture was either 
not diagnosed by the JS (therefore classified as Ia) or judged more severely (mostly as IIc). The overall 
agreement rate of the first round was 45%. In the second round, the JS detected more of the posterior 
fractures which was observed in the intraobserver variability assessment which improved to 57%. For 
the JS a change rate of 42% was calculated. In the modified fracture classification, a 72% agreement 
rate was observed.
Conclusion: Interobserver variability improved with experience, approximating the JS’s results to the 
SS. Disagreement was observed primarily regarding the exact extent and dislocation of the posterior 
aspect of the fracture. Whether the different subcategories indeed impact clinical outcome has still to 
be demonstrated. In comparison, exactly locating all fractures present, improved agreement which we 
propose as basis for a modified classification.
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Wirbelsäulen-Becken-Polytrauma – Polytrauma

839
Value of Focussed Assessment with Sonography for Trauma (FAST) in the routine trauma emergency 
room management including whole-body computed tomography (WBCT)
C. T. Magyar1, H. Steitz1, T. Ohletz1, F. Amsler2, T. Gross1 (1Aarau, 2Basel)

Objective: Given the ongoing debate on the indication for Focused Assessment with Sonography for 
Trauma (FAST) and/or whole-body computed tomography (WBCT) in the emergency treatment of sus-
pected major trauma we were interested in the performance of FAST versus WBCT with regard to the 
detection of abdominal injuries and resultant therapeutic consequences.
Methods: Prospective observational study including all emergency room (ER) patients treated at a 
Swiss trauma center from 2013-2018, who were examined first by FAST (by a radiology resident) and 
followed by WBCT. Radiologic reports and charts were reviewed for detailed differences in the diagno-
sis, treatment and outcome of patients (Abbreviated Injury Scale, AIS; abdominal AIS excluding spine 
injuries, aAISes; Injury Severity Score, ISS; mean+/-SD; chi-square).
Results: In 1538 ER trauma patients (49.1+/-20.6 years; 32.3% female; ISS 11.3+/-10.1; Abdomen 
AIS, AAIS 0.46+/-0.98) FAST was followed by WBCT. The mean aAISes found with WBCT (0.22+/-
0.76) was significantly higher than diagnosed with FAST (0.08+/-0.43; p<0.001). In 101 cases (6.6%) 
FAST indicated an abdominal lesion (FAST+, including also suspicious cases). Overall, 134 patients 
(8.7%) sustained an abdominal injury (aAISes>0), with FAST demonstrating a sensitivity of 34.3%, a 
positive-prediction value (PPV) of 45.5%, a specificity of 96.1% and a negative-prediction value (NPV) 
of 93.9%. 59 patients (3.8%) sustained a serious abdominal injury (aAISes>2) with FAST having a 
sensitivity of 55.9%, a PPV of 32.7%, a specificity of 95.4% and a NPV of 98.2%. 41 patients (2.7%) 
had to undergo an operation of the abdomen during hospital stay, with FAST featuring a sensitivity of 
48.8%. 13 patients (0.8%) had to undergo an emergency laparotomy, for which FAST demonstrated 
a sensitivity of 76.9%.
Conclusion: Given a sensitivity of 56% and a PPV of 33% for the detection of a serious abdominal 
injury, the diagnostic necessity of a routine FAST in the ER management including also WBCT has to be 
doubted, at least for cohorts with a low rate of abdominal trauma such as ours. However, the higher 
specificity, accuracy as well as sensitivity of FAST for a resultant emergency laparotomy argues for a 
better indication in a subgroup of suspicious cases, a finding that reveals the  need of evidence-based 
indication criteria aiming towards a more selective use of future (e)FAST.

Felix Largiadèr Preis-Sitzung

552
Response to neoadjuvant radiochemotherapy of locally advanced rectal cancer and subsequent man-
agement in Europe
L. d’Allens1, P. Germani2, A. Spinelli3, A. Kartheuser4, G. Poggioli5, R. Rosati3, M. Morino6, M. Viola7,  
D. Hahnloser8, A. Pietrabissa9, R. Coppola10, E. Targarona11, A. Tomazic12, M. Basti13, F. Ris14,  
R. Hompes15, F. Corcione16, N. Bouvy17, P. Millo18, G. Piccinni19, M. Catarci20, A. Balani21, F. Di Candido3,  
D. Léonard4, D. Cuicchi5, U. Elmore3, M. Allaix6, M. Adamina1,22, N. de Manzini2 (1Winterthur, 2Trieste/IT, 
3Milan/IT, 4Brussels/BE, 5Bologna/IT, 6Torino/IT, 7Lecce/IT, 8Lausanne, 9Pavia/IT, 10Rome/IT, 11Barcelo-
na/ES, 12Ljubljana/SI, 13Pescara/IT, 14Geneva, 15Amsterdam/NL, 16Naples/IT, 17Maastricht/NL, 18Aosta/
IT, 19Bari/IT, 20Ascoli Piceno/IT, 21Monfalcone/IT, 22Basel)

Objective: Preoperative radiochemotherapy (RCT) followed by surgical resection with total mesorectal 
excision is the standard treatment for locally advanced rectal cancer. RCT effect on surgical specimens 
is classified as tumor regression grade (TRG), which together with TNM, influences the prognosis. This 
study aimed at describing the real-world efficacy of RCT and subsequent management according to 
TRG in Europe.
Methods: A cross-sectional multicentric study was performed and included patients with cT3-4Nx or 
cTxN1-2 rectal cancer who underwent preoperative long- or short-course RCT, while metastatic pa-
tients were excluded. The distribution of TRG was evaluated according to the initial tumor staging and 
neoadjuvant treatment performed. Continuous data and time to response were analysed with Shapiro-
Wilk and Kruskal-Wallis tests. Categorical variables were compared with Chi-Square or Fisher exact 
tests.
Results: 728 patients were enrolled in 22 European referral centers between January 2017 and June 
2019. Of those, 689 (96.4%) underwent long-course RCT and 39 (3.6%) short-course radiotherapy. 
Complete tumor regression (TRG4) rate was 16.3% (16.9% after long-course and 7.6% after short-
course). A watch and wait strategy was followed in 4% of all TRG4 patients. Remarkably, metastatic 
lymph nodes were found in 9.2% of TRG4 operated patients. A correlation between more advanced 
tumors and moderate to absent tumor regression was found (p=0.004). Likewise, tumors infiltrating 
or close to the mesorectal fascia (≤5mm) were associated with worse TRG 0-3 (p=0.008). Post-ne-
oadjuvant magnetic resonance imaging (MRI) had low sensibility (10%) and high specificity (98%) 
in identifying TRG4 and pathologic complete response. Median time between initial staging MRI and 
surgery in patients who underwent long-course RCT was 21 (7-83) weeks. No difference was found 
between TRG and time-to-surgery (p=0.46).
Conclusion: This European snapshot study revealed contemporary practice in the management of 
locally advanced rectal cancer. Less advanced tumors were more likely to achieve TRG4, while MRI 
had a low sensibility and high specificity to identify TRG4, probably due to difficulty in differentiating 
between tumor and fibrosis. Importantly, up to 10% of patients who were imaged as TRG4 had lymph-
node metastasis, underlying the necessity to discuss adjuvant systemic therapy.

803
Tumor cell dissemination in early stage colon cancer seems not to follow a chronological pathway. A 
prospective multicenter study
B. Weixler1, R. Warschkow2, C. Viehl3, M. Zuber4 (1Berlin/DE, 2St.Gallen, 3Biel, 4Olten)

Objective: Small tumor infiltrates in lymph nodes (isolated tumor cells and micrometastases) and 
circulating tumor cells in the bone marrow each have been described in patients with node negative 
colon cancer. According to the common tenet, tumor invasion is a chronological process starting with 
lymphovascular invasion. In this respect, the meaning of circulating tumor cells in the bone marrow 
in patients with lymph node negative colon cancer is unclear. This study examines the relationship of 
small tumor infiltrates in lymph nodes and the bone marrow in patients with stage I&II colon cancer.
Methods: In a total of 78 patients with stage I&II colon cancer, bone marrow was aspirated from both 
iliac crests immediately preoperative after induction of general anesthesia and in vivo sentinel lymph 
node (SLN) mapping was performed during open standard oncological resection. Bone marrow as-
pirates were stained with the pancytokeratin marker A45-B/B3. SLN underwent multilevel sectioning 
and staining with H&E and pancytokeratin marker AE1/AE3. The correlation between the occurrence 
of small tumor infiltrates in SLN and circulating tumor cells in the bone marrow as well as their impact 
on survival was assessed using Cox regression analyses.
Results: A total of 11 (14%) patients showed small tumor infiltrates in SLN and 29 (37%) patients 
showed circulating tumor cells in the bone marrow. Of these patients, only two demonstrated simulta-
neous tumor cell spread to the SLN and the bone marrow. The occurrence of tumor cells in the bone 
marrow was neither associated with the presence of small tumor infiltrates in SLN in standard cor-
relation (kappa=-0.13 [95% CI=-0.4-0.14], p=0.342) nor univariate (OR= 0.39, 95%CI=0.07-1.50, 
p=0.180) or multivariate (OR=0.58, 95%CI=0.09-2.95, p=0.519) analysis. Combined detection of 
small tumor infiltrates in SLN and tumor cells in the bone marrow demonstrated the poorest recurrence 
free survival (HR=61.60, 95%CI=7.69-214.5, p=0.032).
Conclusion: This study demonstrates that tumor cells in the bone marrow can be detected in about 
one third of patients with early stage colon cancer. Small tumor infiltrates in SLN and tumor cells in the 
bone marrow are not associated with each other in early stage colon cancer, therefore challenging the 
dogma of chronological metastatic spread in patients with colon cancer. The role of tumor cells in the 
bone marrow must be elucidated in future trials.
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753
High rates of interval resection after conservative management of complicated diverticulitis do not 
reduce emergency surgery or unfavorable outcomes: a comparative population-based analysis from 
Scotland and Switzerland
M. von Strauss und Torney1, G. Moffa1, M. Kaech1, F. Haak1, S. Riss2, E. Deutschmann1, H. Bucher1,  
C. Kettelhack1, H. Paterson3 (1Basel, 2Vienna/AT, 3Edinburgh/UK)

Objective: National guidelines on interval resection for prevention of recurrence after complicated di-
verticulitis are inconsistent. While US and German guidelines favour interval elective colonic resection 
to prevent a perceived high risk of recurrence, UK guidelines do not. We investigated patient manage-
ment and outcomes following an index inpatient episode of non-operatively managed complicated 
diverticulitis in Switzerland and Scotland.
Methods: We obtained national administrative inpatient data from Switzerland and Scotland from 
2005 to 2015. The primary endpoint was adverse outcome, defined as any disease-specific emer-
gency surgical intervention or inpatient death. We adjusted for hospital patient volume, diverticulitis 
caseload, age, gender and comorbidities in logistic regression analysis
Results: The study cohort comprised 13,861 (Switzerland) and 5129 (Scotland) inpatients with an 
index episode of complicated acute diverticulitis managed non-operatively. The primary outcome was 
observed in 698 (5.0%) Swiss and 255 (5.0%) Scottish patients (odds ratio 0.98, 95% CI 0.81, 1.19). 
Elective interval resection was undertaken in 3280 (23.7%) Swiss and 231 (4.5%) Scottish patients 
(median follow-up 54 months). Death following urgent readmission for recurrent diverticulitis occurred 
in 104 patients (0.8%) in Switzerland and 65 patients (1.3%) in Scotland. None of the investigated 
confounders had a significant influence on the outcome apart from comorbidity.
Conclusion: There was no difference in emergency surgery rate in two contrasting health care systems 
despite a five-fold difference in interval resection rates.

 
641
Prognostic significance of SDF-1 in colorectal cancer depends on CD8+ T-cell density
A. Lalos1, A. Tülek1, N. Tosti1, R. Mechera1, A. Wilhelm1, S. Soysal1, S. Däster2, V. Kancherla1, B. Weixler3, 
G. Spagnoli1, S. Eppenberger-Castori1, L. Terracciano1, S. Piscuoglio1, M. von Flüe1, A. Posabella1, R. A. 
Droeser1 (1Basel, 2Sydney/AU, 3Berlin/DE)

Objective: In the past two decades a great scientific effort has focused on the role of the immune 
system in colorectal cancer. A variety of studies have shown that high densities of infiltrating CD8+ T 
cells are associated with improved disease-free and overall survival in colorectal cancer (CRC). Stro-
mal cell-derived factor-1 (SDF-1), also termed C-X-C motif chemokine ligand 12 (CXCL12), is a small 
protein that regulates leukocyte trafficking and is variably expressed in a number of normal and cancer 
tissues. There is strong evidence that SDF-1 has a negative prognostic impact in colorectal cancer 
(CRC). However, based on a significant correlation of SDF-1 and CD8+ T cells in a previous study 
(r=0.53 p<0.0001) we hypothesized that the prognostic significance of SDF-1 could depend on the 
immune microenvironment in CRC. Therefore, we explored the combined prognostic significance of 
SDF-1 expression and CD8+ T cell density in a large CRC collective.
Methods: A tissue microarray (TMA) of 613 patient specimens of primary CRCs was analyzed by im-
munohistochemistry (IHC) for the expression of SDF-1 by tumor cells and tumor-infiltrating immune 
cells (TICs) and CD8+ T-cells. Furthermore, we analyzed the expression of SDF-1 at RNA level in The 
Cancer Genome Atlas cohort (TCGA).
Results: In our TMA cohort the combined high expression of SDF-1 and CD8+ T-cell infiltration showed 
a favorable 5-year overall survival rate (66%; 95%CI=48–79%) compared to tumors showing a high 
expression of CD8+ T-cells only (55%; 95%CI=45–64%; p=0.0004). High expression of SDF-1 and 
CD8+ T-cells infiltration was significantly associated with a favorable prognosis also in a validation 
group (p=0.016). Univariate and multivariate Hazard Cox regression survival analysis considering the 
combination of both markers revealed that the combined high expression of SDF-1 and CD8+ T cells 
was an independent, favorable, prognostic marker for overall survival (HR=0.34, 95%CI=0.17–0.66; 
p=0.002 and HR=0.45, 95%CI=0.23–0.89; p=0.021, respectively). In a spearman’s correlation analy-
sis from the TCGA cohort SDF-1 also correlated significantly with CD8+ T cells (r=0.28).
Conclusion: SDF-1high/CD8high density represents an independent, favorable, prognostic condition 
in CRC, most likely due to an effective antigen-specific immune response.
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Adjuvant chemotherapy improves survival in resected patients with high-risk stage II colorectal  
cancer
P. Müller1, C. Similis2, H. K. Singh2, T. Afxentiou2, T. J. Jennings2, M. Adamina1,3, J. J. Smith2, D. Cunning-
ham2, P. Tekkis2 (1Winterthur, 2London/UK, 3Basel)

Objective: To assess the impact of adjuvant chemotherapy on survival in patients with stage II colorec-
tal cancer and high-risk features.
Methods: A systematic literature review and meta-analysis was performed to compare survival in pa-
tients with stage II colorectal cancer and high-risk features having adjuvant chemotherapy versus no 
chemotherapy. Multivariate regression hazard ratios were obtained from the included studies. Publica-
tion bias and inter-study heterogeneity were assessed and a random-effects model was used for the 
meta-analysis.
Results: The literature was last queried on July 27, 2018. Twenty studies were included, reporting on 
162’150 participants (chemotherapy : no-chemotherapy, 1:4.2). Adjuvant chemotherapy significantly 
improved overall survival (HR=0.63, P<0.0001), disease-specific survival (HR=0.64, P=0.04), and 
disease-free survival (HR=0.57, P<0.0001) compared to no chemotherapy. Similarly, adjuvant chemo-
therapy significantly increased 5-year overall survival (OR=0.43, P=0.001) and 5-year disease-free 
survival (OR=0.42, P=0.004). Overall survival, disease-specific survival and disease-free survival all 
remained significantly prolonged during subgroup analysis of studies published from 2014 onwards 

(HR=0.62, P<0.0001; HR=0.64, P=0.04; HR=0.61, P<0.0001; respectively) and in patients with two or 
more high-risk features (HR=0.63, P=0.004; HR=0.58, P=0.03; HR=0.70, P=0.03; respectively). Over-
all survival, disease-specific survival, and disease-free survival during subgroup analysis of individual 
high-risk features, were: T4 tumour (HR=0.54, P=0.0005; HR 0.50, P=0.003; HR 0.71, P=0.11), <12 
lymph nodes harvested (HR=0.66, P=0.0003; HR=0.80, P=0.17; HR=0.72, P=0.02), poor differentia-
tion (HR=0.77, P<0.0001; HR=0.61, P=0.10; HR=0.97, P=0.95), lymphovascular or perineural invasion 
(HR=0.42, P=0.0009; HR=0.59, P=0.11; HR=0.76, P=0.05), emergency surgery (HR=0.60, P=0.02; 
HR=0.68, P=0.19).
Conclusion: Adjuvant chemotherapy in patients with resected stage II colorectal cancer and high-risk 
features results in a modest yet notable improvement of survival. Adjuvant chemotherapy should be 
considered by the multidisciplinary team on an individual patient basis. Further large randomised 
multi-centre trials with predefined inclusion criteria and standardised chemotherapy regimens are 
required.
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Correlation of tumor budding and metastases in different lymph node levels in colon cancer
A. Kohler, E. B. Niemack, I. Zlobec, A. Lugli, D. Candinas, P. Studer, L. E. Brügger (Bern)

Objective: The diagnostic accuracy of lymph node involvement in colon cancer by imaging is low. 
However, preoperative knowledge of the lymph node status might influence the treatment strategy. 
The aim of this study was to investigate on the correlation between tumor budding and metastases in 
different lymph node levels in colon cancer.
Methods: Patients undergoing surgery for colon cancer at our institution were assessed prospectively. 
Tumor budding and lymph node levels were analyzed based on the routine pathological examination 
of the specimen. Tumor budding was assessed on H&E staining and reported as bud count and bud-
ding category BD1, BD2 and BD3. The mesocolon was stratified into a pericolic (zone 1), intermediate 
(zone 2) and central (zone 3) region of lymph drainage. Number of positive and negative lymph nodes 
were recorded for each zone.
Results: 298 patients (mean age 72 years, 58% male) undergoing surgery for colon cancer were ana-
lyzed. 66.1% of patients showed nodal negative disease, 15.8% involvement of zone 1, 9.7% of zone 
2 and 8.4% of zone 3. 18 patients (6.0%) demonstrated positive lymph nodes in level 2 or 3 despite 
negative lymph nodes in level 1. In 80.7% (121/150) of patients with BD1 nodal negative disease was 
found, compared to 59.2% (45/76) and 43.1% (31/72) with BD2 and BD3, respectively. Patients with 
BD3 presented with a threefold prevalence of central lymph node involvement compared to patients 
with BD1 or BD2 (16.6% (12/72) vs. 5.7% (13/226), OR 3.28, 95% CI 1.42 – 7.55, p=0.005).
Conclusion: Tumor budding correlates with metastases in lymph node levels. Therefore, assessment 
of tumor budding in biopsies may support the preoperative management (neo-adjuvant therapy) and 
surgical strategy (complete mesocolic excision with central vascular ligation) in colon cancer patients.
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Lymph node ratio as predictor of survival in patients with resected pancreatic ductal adenocarcinoma
G.-R. Joliat1, I. Labgaa1, J. Sulzer2, D. Vrochides2, A. Zerbi3, G. Nappo3, J. Perinel4, M. Adham4, S. van 
Roessel5, M. Besselink5, J. S. Mieog6, J. Groen6, N. Demartines1, M. Schäfer1 (1Lausanne, 2Charlotte/US, 
3Milan/IT, 4Lyon/FR, 5Amsterdam/NL, 6Leiden/NL)

Objective: Lymph node ratio (LNR) was proven to be predictive of survival in several gastrointestinal 
cancers. Its predictive role and ideal threshold in patients with pancreatic ductal adenocarcinoma 
(PDAC) remain unknown. The aim of the present study was to assess if LNR predicted overall survival 
(OS) after pancreatoduodenectomy for PDAC.
Methods: Data were collected from six international tertiary centers. Only patients with PDAC who 
underwent upfront pancreatoduodenectomy were included. The study period extended from 2000 
to 2018. Patients with neoadjuvant treatment were excluded. LNR (number of positive lymph nodes/
number of harvested lymph nodes) was calculated for all patients based on pathology reports. The 
best threshold to predict OS was calculated using a ROC curve. Kaplan-Meier curves were used to 
calculate OS and were compared using log-rank tests. Prognostic factors of OS were assessed using 
a multivariable Cox regression.
Results: In total, 1513 patients who underwent upfront pancreatoduodenectomy for PDAC were in-
cluded (median age 68 years, median body-mass index 24 kg/m2, 47% women). The 30-day and 
90-day mortality rates were 3.3% (50/1513) and 5.9% (89/1513), respectively. Lymph node invasion 
(pN+) was present in 1175 patients (77%). Of those, 636 patients were staged N1 (54%) and 539 
N2 (46%). Median number of harvested lymph nodes and positive lymph nodes were 18 (IQR 12-24) 
and 3 (IQR 2-6), respectively. Median LNR was 0.148 (IQR 0.042-0.333) in the entire cohort and 0.214 
(IQR 0.107-0.372) in pN+ patients. The best LNR threshold to predict OS in pN+ patients was 0.043 
(sensitivity 80%, specificity 32%, area under the curve 0.562). A total of 368 patients had LNR <0.043 
(294 with LNR=0) and 1101 patients had LNR ≥0.043 (44 missing data). Patients with LNR ≥0.043 
had worse median OS (23 months, IQR 21-25 vs. 50 months, IQR 41-59, p<0.001). On multivariable 
analysis, LNR was an independent predictor of OS (HR: 4.7, 95% CI 1.1-19.2, p=0.033). In the pN+ 
group, patients with LNR ≥0.043 also had worse median OS (23 vs. 44 months, p=0.037). In the N1 
and N2 subgroups, LNR was also an independent predictor of OS.
Conclusion: In this international, multicenter cohort study, LNR was a strong independent prognos-
tic factor of OS in patients with PDAC who underwent pancreatoduodenectomy. The best predictive 
threshold for OS was in our cohort 0.043.
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Barrett oesophagus and reflux-oesophagitis five years after laparoscopic sleeve gastrectomy and 
Roux-Y-gastric-bypass
R. Nussbaumer1, A. C. Meyer-Gerspach1, R. Peterli1, M. Thumshirn1, M. Sauter1, D. Vetter2, C. Gubler2, 
M. Bueter2, M. Vieth3, C. Beglinger1, M. Fox4, B. Wölnerhanssen1 (1Basel, 2Zurich, 3Bayreuth/DE,  
4Arlesheim)

Objective: De novo reflux symptoms and reflux oesophagitis are more frequent after sleeve gastrec-
tomy (LSG) than laparoscopic Roux-Y-gastric bypass (LRYGB). Recent observational studies have re-
ported a high incidence (up to 18.8%) of Barrett oesophagus 5 years after LSG. The primary aim of this 
prospective study is to examine the incidence of Barrett oesophagus in patients with LSG and LRYGB 
five years or more post-surgery.
Methods: This observational study was performed in two bariatric reference centres in Switzerland. We 
recruited LSG and LRYGB patients at least five years post-surgery. Pre-operative gastroscopy is stand-
ard practice in Switzerland. At follow-up, patients underwent a gastroscopy with quadrantic biopsies 
from the squamo-columnar junction and metaplastic segment (if present). Barrett was diagnosed us-
ing the Prague classification. Reflux oesophagitis was graded using the LA classification.
Results: The cohort consisted of 153 patients, 77 LSG and 76 LRYGB, mean age 52.2 (25-79) years, 
69.6% females, median 6.8 (5.0 – 13.7) years post-surgery. At baseline, Barrett was documented in 
one patient of the LRYGB group and none of the LSG group. In the LSG group, 4 (5.2%) patients had en-
doscopically and histologically confirmed de novo Barrett oesophagus, in the LRYGB group, 2 (2.6%); 
LSG vs. LRYGB: p=0.41. The one pre-existing case was unchanged. Additionally, 5 (6.5%) in the LSG 
group and 6 (7.9%) in the LRYGB group had histological evidence of columnar lined oesophagus with 
intestinal metaplasia in the absence of endoscopic changes at the level of the Z line (P=0.77). Reflux 
oesophagitis was significantly (p<0.001) more common after LSG (61.0% (Grade A: 26.8%, B: 17.9%, 
C: 12.5%, D: 3.6%)) than LRYGB (16.4% (A: 12.3%, B: 4.1%)).
Conclusion: Endoscopy performed at least 5-years after bariatric surgery confirms a significantly high-
er incidence of reflux oesophagitis in LSG than LRYGB patients. By contrast, the incidence of Barrett Oe-
sophagus after LSG was low, and lower than that reported in previous studies. Systematic endoscopic 
surveillance after LSG should be considered.




