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Markus Zuber M.D.
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17.1
Exploring postoperative decrease of albuminemia as predictor of complications after oncological esophagectomy: an international multicenter study
I. Labgaa1, S. Mantziari1, J. Pasquier1, M. Messier2, J.-A. Elliott3, S. Kamiya4, M.-C. Kalff5, M. Winiker1, M.
Hübner1, P. Allemann1, M.-I. van Berge Henegouwen5, M. Nilsson4, J. Reynolds3, G. Piessen2, N. Demartines1, M. Schäfer1 (1Lausanne, 2Lille/FR, 3Dublin/IE, 4Stockholm/SE, 5Amsterdam/NL)
Objective: The predictive value of postoperative albuminemia decrease (ΔAlb) has been increasingly
evidenced in major surgery but data on esophagectomy remain scarce. This study aimed to assess the
predictive value of ΔAlb for adverse short-term outcomes after oncological esophagectomy.
Methods: Retrospective analysis of an international multicentric cohort of patients undergoing oncological esophagectomy between 2006-2017. Patients with missing pre- and postoperative albumin
values were excluded from the analysis. Primary endpoint was postoperative complications according to Clavien classification. Secondary endpoints were Comprehensive Complication Index (CCI) and
length of hospital stay (LoS).
Results: A total of 1046 patients were analyzed. Overall and major complications were reported in 889
(85%) and 363 (34.7%) patients, respectively. Albuminemia showed a rapid postoperative decrease
on POD1 (ΔAlb POD1) with a median value of 11 g/L. ROC curve analysis determined an ideal cutoff of 11 g/L for the prediction of overall complications. Patients with ΔAlb POD1 ≥11 g/L showed
increased overall complications (p=0.004), major complications (p=0.009) and CCI (p=0.006) while
LoS was comparable (p=0.099). On multivariable analyses, ΔAlb POD1 ≥11 g/L was an independent
predictor of both overall complications (OR: 1.55; 95% CI 1.09-2.21; p=0.015) and major complications (OR: 1.43; 95% CI 1.09-1.89; p=0.009).
Conclusion: Oncological esophagectomy was followed by a rapid decrease of albuminemia. ΔAlb
POD1 ≥11 g/L was independently associated with overall and major postoperative complications.
ΔAlb appears as a promising biomarker to detect patients at higher risk of adverse outcomes after
oncological esophagectomy.

17.2
Preemptive endoluminal vacuum therapy to reduce anastomotic leakage after esophagectomy: a
game-changing approach?
C. Gubler1, D. Vetter1, H. M. Schmidt1, P. C. Müller1, B. Morell1, D. Raptis2, C. A. Gutschow1 (1Zurich,
2
London/UK)
Objective: Endoluminal vacuum therapy (EVT) is an accepted treatment for anastomotic leakage (AL)
after esophagectomy. A novel concept is to use this technology in a preemptive setting, with the aim to
reduce AL rate and postoperative morbidity.
Methods: Between November 2017 and May 2018, preemptive EVT (pEVT) was performed intraoperatively in 19 consecutive patients undergoing minimally invasive esophagectomy, immediately after
completion of esophago-gastrostomy. Twelve patients (63%) were high-risk cases with severe comorbidity. The EVT device was removed routinely three to six days after esophagectomy. Endpoints of this
study were AL rate and postoperative morbidity.
Results: There were 20 anastomoses at risk in 19 patients. One patient (5.3%) experienced major morbidity (Clavien-Dindo grade IIIb) unrelated to anastomotic healing. He underwent open re-anastomosis
at postoperative day 12 with pEVT for redundancy of the gastric tube and failure of transition to oral
diet. Mortality after 30 days was 0% and anastomotic healing was uneventful in 19/20 anastomoses
(95%). One minor contained AL healed after a second course of EVT. Except early proximal dislodgement in one patient, there were no adverse events attributable to pEVT. The median comprehensive
complication index 30 days after surgery was 20.9 (IQR 0-26.2).
Conclusion: Preemptive endoluminal vacuum therapy is a safe procedure that may reduce AL formation and related morbidity by promoting primary anastomotic healing. Furthermore, pEVT is likely to
seal potential minor full-thickness defects at a very early stage and thereby prevent free leakage in
patients undergoing esophagectomy.

17.3
Post-operative dysphagia following magnetic sphincter augmentation for gastroesophageal reflux
disease
C. Tsai1, R. Steffen1, H. Merki1, U. Kessler1, J. Lipham2, J. Zehetner1 (1Bern, 2California/US)
Objective: Gastroesophageal reflux disease (GERD) is the most prevalent gastrointestinal disorder of
the esophagus in the Western population. Magnetic lower esophageal sphincter augmentation (MSA)
is a treatment technique with promising results. Dysphagia is the most common temporary side effect
after MSA, occurring in up to 83% of patients. While most cases self-resolve by 3 months, some persist
and require intervention. The aim of this study was to evaluate predictors of persistent post-operative
dysphagia leading to intervention, as well as its impact on quality of life.
Methods: From August 2015 to September 2018 we reviewed the electronic medical records of all
patients with GERD receiving a laparoscopic MSA (LINX reflux management system, Torax Medical)
with posterior cruroplasty (PC). Demographic details, procedure details and outcome variables were
recorded. Pre- and post-operative GERD-HRQL scores were obtained to assess symptom response.
Patients with post-operative dysphagia requiring balloon dilation were identified, and variables were
analyzed to asses for risk factors.
Results: There were 118 patients (M=59, F=59) with GERD treated with MSA-PC. Mean age was 50
years (R18-80) and mean duration of symptoms was 10.4 years (R1-40). One patient was converted
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to a Nissen fundoplication for persistent GERD. Based on GERD-HRQL scores (n=73 responses),
100% of patients had improved symptoms after MSA-PC. Post-operative dysphagia was present in
80 patients (67.8%). Of them, 20 (16.9%) required balloon dilation for persistent dysphagia. Patients
received a median of 1 dilation at a mean of 5.6 months (R1-13) after MSA-PC. The MSA device was
explanted in two patients, while dysphagia resolved in 15 patients. Two patients have persistent symptoms and the remaining patient has insufficient follow-up. Compared to patients who did not require
dilation, dilated patients were more likely to have atypical GERD symptoms pre-operatively. However,
92.3% of non-explanted patients requiring dilation reported an improved quality of life.
Conclusion: Post-operative dysphagia after MSA-PC is a common temporary side effect and most
commonly seen in patients with atypical GERD symptoms pre-operatively. Most cases of persistent
dysphagia can be treated with a single balloon dilation. Despite requiring dilation, the majority of patients still report an improved quality of life.

17.4
Double-Tract Rekonstruktion nach Resektion des gastroösophagealen Übergangs wegen AEG Typ II
und III Tumoren
H. M. Schmidt1, F. Berlth2, A. H. Hölscher3 (1Lachen, 2Seoul/KR, 3Essen/DE)
Objective: Bei AEG Typ II und III Tumoren der T-Kategorien 1 und 2 mit intestinalem Typ, insbesondere
Grading G1 und G2, ist in der Regel eine R0-Resektion nach distal bei 50% proximaler Magenresektion mit gutem Sicherheitsabstand zu erreichen. Die Lymphknoten(LK)-Dissektion kann dabei im Kompartiment II komplett ausgeführt werden und muss im Vergleich zur Gastrektomie nur im aboralen
Kompartiment I eingeschränkt werden. Nach aktuellen asiatischen Daten liegt die LK-Metastasierung
in den entsprechenden LK-Stationen 4, 5 und 6 bei AEG II/III Tumoren von unter 4cm Durchmesser
jedoch bei unter 1%.
Methods: Bei der Double-Tract Rekonstruktion nach Resektion des gastroösophagealen Übergangs
wird die End-zu-Seit Roux-Y Ösophagojejunostomie ausgeführt, 15 cm aboral davon die Seit-zu-Seit
Jejunogastrostomie und mindestens 25 cm weiter aboral die End-zu-Seit Jejunojejunostomie. Diese
Schritte werden im Video demonstriert.
Results: Patienten mit Double-Tract Rekonstruktion haben eine Rate an Refluxösophagitis von unter
10% und im Vergleich zur Gastrektomie signifikant höhere Hämoglobin Werte und signifikant geringere
Dosen an notwendiger Vitamin B12 Substitution.
Conclusion: Die Double-Tract Rekonstruktion nach Resektion des gastroösophagealen Übergangs bei
nicht fortgeschrittenen AEG II/III Tumoren bietet bei ausreichender onkologischer Radikalität Vorteile
durch die Doppelkanalbildung mit Erhaltung des distalen Magens und der Doudenalpassage.

17.5
Outcome of laparoscopic paraesophageal hernia repair in octogenarians: a registry-based, propensity score-matched comparison of 360 patients
R. Staerkle1, I. Rosenblum1, P. Kirchhoff1, H. Hoffmann1, P. Glauser2 (1Basel, 2Dornach)
Objective: Paraesophageal hernias (PEH) tend to occur in elderly patients and the assumed higher
morbidity of PEH repair may dissuade clinicians from seeking a surgical solution. On the other hand,
the mortality rate for emergency repairs shows a seven-fold increase compared to elective repairs. This
analysis evaluates the complication rates after elective PEH repair in patients 80 years and older in
comparison with younger patients.
Methods: In total, 3209 patients with PEH were recorded in the Herniamed Registry between September 1, 2009 and January 5, 2018. Using propensity score matching, 360 matched pairs were
formed for comparative analysis of general, intraoperative and postoperative complication rates in
both groups.
Results: Our analysis revealed a disadvantage in general complications (6.7% vs 14.2%; p = 0.002)
for patients ≥ 80 years old. No significant differences were found between the two groups for intraoperative (4.7% vs 5.8%, p = 0.627) and postoperative complications (2.2% vs 2.8%, p = 0.815) or for
complication-related reoperations (1.7% vs 2.2%, p=0.791).
Conclusion: Despite a higher risk of general complications, PEH repair in octogenarians is not in itself associated with increased rates of intraoperative and postoperative complications or associated
reoperations. Therefore, PEH repair can be safely offered to elderly patients with symptomatic PEH, if
general medical risk factors are controlled.

17.6
Cost-benefit analysis of an enhanced recovery program for gastrectomy
V. Luzuy-Guarnero1, C. Gronnier2, S. Figuereido1, S. Mantziari1, M. Schäfer1, N. Demartines1, P. Allemann1
(1Lausanne, 2Bordeaux/FR)
Objective: Enhanced recovery program (ERP) are nowadays widely used in surgery. They have been
shown to decrease postoperative complications and length of hospital stay. In recent years, research
on the financial impact of these protocols demonstrated cost reduction in colorectal, liver and pancreatic surgery. The present study aimed to assess the cost-effectiveness of ERP for both elective and
emergency gastric surgery.
Methods: An ERP, based on the ERAS society guidelines for gastric surgery, has been implemented
since June 2014 in our tertiary center. A prospective series of consecutive patients operated from June
2014 to December 2017 (ERAS group, n= 53), was compared to a control group (n=63) who underwent laparoscopic or open gastric surgery from January 2010 to Mai 2014 without ERP. Primary
outcome was the cost-effectiveness analyses including preoperative, intraoperative and postoperative
detailed costs. Secondary endpoints were the overall morbidity and length of stay. A subgroup analysis
assessed the costs according to the comprehensive complication Index (CCI).
Results: Both groups were comparable regarding demographic details. Overall complication rates in

ERAS and control group (66% vs 64%, p=0.3) and length of stay (18 days vs 24 days, p=0.251) were
similar. Mean overall costs per patient in the ERAS and control group were €36’881 and €55’178, but the
difference was not statistically significant (p=0.371). Lower costs were found for intensive or intermediate care (-€7643), medication (-€1121), laboratory (-€1508) and blood transfusion (-€908). In patients
with few or no complications (CCI < 20), the mean costs were lower in the ERAS group (€27’701 vs
31’455, p=0.04).
Conclusion: ERAS protocol are most cost-effective for gastric surgery in patients with no or few complications. The accruing costs for treating complications are so high, that the beneficial cost-effective
effects of ERAS protocols are waived.

17.7

sure. Due to the increasing need of proton pump inhibitor medication, a surgical treatment seemed
most appropriate. After placement of five ports in the upper abdomen, the angle of HIS is reconstructed.
On the left side the stomach fundus wall its attached to the oesophagus with three rows of single
knobs. The RefluxStop device is positioned and fixed onto the gastric fundus to ensure intra-abdominal
positioning of the lower oesophageal sphincter. After confirming the proper placement, the intraabdominal situs is controlled an the access points are closed.
Results: The intra- and postoperative course was uneventful. The routine contrast swallow x-ray on
postoperative day one showed a proper position of the device. The patient was discharged on postoperative day three. The follow up visit 6 weeks later showed a patient free of any discomfort.
Conclusion: The implantation of the RefluxStopTM device was feasible and in this case a good treatment alternative in the surgical management of severe GERD. Altough the long term benefits and effectiveness of this new technique have yet to bee proven in further studies.

Outcome of patients with locally advanced esophageal cancer treated accordingly to the neoadjuvant
CROSS regimen: are the results of the original study reproducible?
M. Winiker, P. Allemann, S. Mantziari, N. Demartines, M. Schäfer (Lausanne)
Objective: The CROSS regimen is considered as the current standard of neoadjuvant treatment for
locally advanced esophageal cancer in Europe. Little is known whether the excellent results of the
original CROSS trial are reproducible. This study compared the original CROSS study to patients who
underwent a CROSS regimen in a Swiss tertiary referral center.
Methods: Retrospective assessment of patients undergoing elective oncological esophagectomy from
01/2013 to 06/2018 who received a neoadjuvant CROSS regimen. While surgery was centralized,
neoadjuvant therapy was performed in several oncological departments. Patient characteristics, perioperative parameters, and survival were compared to published CROSS results. Data were retrieved
from our prospectively maintained institutional database. Survival was estimated using the KaplanMeier method.
Results: There were 66 patients (m/f 55/11, mean age 63 years) with 36 adenocarcinoma (54.5%),
29 squamous cell carcinoma (44%), and one other tumor (1.5%). 58 (88%) patients had T3 tumors,
and 49 (74%) patients were node positive. Only 11 (17%) patients received <5 cycles of chemotherapy,
and 63 (95.5%) patients had 23 fractions of radiotherapy. 50 patients (77.3%) underwent surgery >6
weeks after the end of neoadjuvant therapy. The complete pathological response rate was 27.3% (18
patients), and the R0 resection rate was 81.5% (53 patients). The 30d-mortality was 6% (4 patients).
Anastomotic leakage occurred in 36%. The mean overall survival was 39 months. The median followup was 13 months. Anastomotic leakage significantly shortened long-term survival (37 months vs.
32 months, p=0.027). Compared to the original CROSS study, our patients were slightly older (63y
vs. 60y) and had poorer performance status. Squamous cell carcinoma were more frequent (44% vs.
23%), while pre-treatment T and N stages and tumor lengths were similar. Postoperatively, complete
pathological response rates and ypN0 rates were similar, but the down-staging effect of the T stage
was less in our series. The R0 resection rates could not be achieved (81.5% vs. 94%), as it was for
anastomotic leakages (36% vs. 22%). Median overall survival of our series could not be determined as
the survival curve did not drop to ≤0.5, which is related to the short follow-up of 13 months.
Conclusion: The outcome of the original CROSS study was only partially reproducible in our center.

17.8
Robotic assisted complete minimal invasive esophagectomy: a comprehensive video with tips for a
succesful operation
M. Schiesser, P. Schneider (Zurich)
Objective: Minimal invasive esophagectomy has become a standard procedure for esophageal cancer in many experienced centers around the world. We have developed a standardized operation technique for this complex operation in our institution. Useful tips and lessons learned from many cases
over the years are presented in the video.
Methods: We perform a transthoracic esophagectomy with two field lymphadenectomy and a reconstruction using a gastric conduit and a side to side esophagogastrostomy. The abdominal part of the
operation is performed by conventional laparoscopy, while the thoracic part is performed using the
daVinci robotic system. The esophagogastrostomy is established using a side to side a linear stapled
anastomosis technique. The defect is closed with a running double layer suture performed with the
help of the robot.
Conclusion: Robotic assisted minimal invasive esophagectomy has become a standardized operation
technique. In the video we show the crucial steps and different tricks for the succesful achievement of
this operation.

17.9
The treatment of gastrooesophageal reflux disease (GERD) by RefluxStopTM device implantation
A. Büsser, O. Schöb (Zurich)
Objective: 127 million European’s suffer from gastrooesophageal reflux symptoms caused by a disruption of the physical barrier between the oesophagus and the stomach. Laparoscopic fundoplication
is a proven treatment modality for GERD in cases of poor response of livestyle changes or medical
therapy. As a treatment alternative, a new implantable single use sterile device, called RefluxStopTM,
was developed to ensure maintenance of the gastro esophageal junction. Its advantage compared to
the laparoscopic fundoplication is that this technique doesn’t compress the foodpassageway. A literature review and a meta-analysis has been performed comparing Nissen fundoplication with the results
from the RefluxStopTM. It has been shown that the new method has better treatment results and fewer
side effects. As part of a post- market prospective open-label multicenter single arm study, we present
in a video the implantation of RefluxStopTM.
Methods: A 25- year old man, working as a logistician, was diagnosed with severe symtoms of GERD
for more than six months. The 24 –hour pH monitoring showed a pathologic oesophageal acid expo-

20

Aortic Disease

20.1
Endograft sizing in patients with RAAA
M. Gajic1,2, D. Jaeger1, H. Szèkessy1, M. Lachat1, Z. Rancic1 (1Zurich, 2Lucerne)
Objective: Ruptured abdominal aortic aneurysm (RAAA) untreated is fatal. Whether open surgery or
emergent endovascular (eEVAR) is the preferable treatment is an ongoing debate. Due to appropriate
perioperative management of the patient and clearly defined standardized operating procedure successful outcomes are shown. Five key elements are crucial for treatment of an RAAA by eEVAR: Hemodynamics, Imaging, Procedure, Abdominal Compartment Syndrome and Teamwork. Hemodynamics
is comprised of hypotensive hemostasis by permissive hypovolemia and controlled hypotension. Sizing in eEVAR procedure is performed in hypotensive patients. The objective of our study is to investigate
changes in aortic diameter in hypotensive patients with RAAA.
Methods: Included are all patients with RAAA treated by eEVAR at our institution during the period
2003-2015. Inclusion criteria are systolic blood pressure below or equal 100 mmHg at CTA used for
sizing. Patients had a thoracoabdominal CTA at admission, after intervention, at 3 and 12 months
postoperative. Exclusion criteria were RAAA treated with complex endovascular aneurysmrepair and
those with incomplete CTA data. Measurements in axial plane at different levels according to predefined protocol was done.
Results: Maximum change of the diameter in percentage at 12 months compared to admission was:
at the level of external iliac artery (+13%), aortic arch (+11%) and common iliac artery (+8%). The
difference of the ascending aorta compared to admission was +6%, descending aorta +5% and 1cm
above lower renal artery +6%.
Conclusion: The diameter of the aorta and the iliac arteries in the CTA in patients with RAAA is influenced by hemodynamic changes during permissive hypovolemia and controlled hypotension. The
most significant decrease of the mean diameter, in our cohort, is observed in the external iliac artery
(13%) and the common iliac artery (8%). In patients with RAAA and systolic blood pressure below
or equal to 100 mmHg, the decrease in diameter of the aorta might result in inadequate sizing of the
stent grafts during eEVAR. Further analysis of the clinical implications of over- or undersizing will be
examined on secondary interventions and the follow-up period.

20.2
Colonic ischemia after endovascular aortic repair
A. Sommerau, S. Hofer, K. Pavotbawan, M. Furrer (Chur)
Objective: Colonic ischemia (CI) after endovascular aortic repair (EVAR) in abdominal aortic aneurysm is a rare but severe complication. Several risk factors have been described, but their significance
is unclear. Our aim was to analyse patient characteristics, presentation and outcome of CI after EVAR
in our institution.
Methods: From June 2008 until December 2018 we performed 232 EVAR in patients with elective or
ruptured abdominal aneurysm. We reviewed all patients regarding postoperative colon ischemia. Different predictors such as comorbidities, hypogastric (HA) and visceral artery patency, previous colon
surgery, surgery time, severe intraoperative hypotension and blood loss were analysed in the patients
with CI. The van Walraven comorbidity score (vWcs) was used for measuring patients individual risk.
Results: Two patients (0.9%) out of 232 developed a severe CI. None had previous colon surgery. In
both patients one HA was occluded, the vWcs was high and surgery time was long with over 380
minutes. Additionally to the occluded HA, the first patient showed a stenosis of the superior mesenteric
artery. During the procedure he had a relevant blood loss resulting from perforating the left common
illiac artery. The blood pressure during this period did not fall below 80 mmHg. Additionally, a thrombosis in the remaining open left HA occurred. CI was diagnosed on day five and the patient died one day
after hemicolectomy. The second patient had an additional aneurysm of the right HA. EVAR and an iliac
branch stentgraft implantation on the right side were performed without any complications. Preservation of the right HA was achieved. On day two CI was diagnosed and treated by hemicolectomy, but
the outcome was fatal because of a severe sepsis. Astonishingly, the postoperative CT scan of both
patients showed an endoleak type II caused by a lumbal artery and the open inferior mesenteric artery.
Microembolisms could not be detected in the histologic assessment of the removed left colon.
Conclusion: Predictability of CI after EVAR is challenging. The relevance of patency of HA and main visceral arteries remains unclear and may increase in combination with additional predictors. In patients
showing several predictors as high vWcs, long operating times and HA occlusion, the threshold to rule
out CI should be low to prevent late diagnosis and fatal outcome.

swiss knife 2019; 16: special edition
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20.3
Early outcomes after branched and fenestrated endovascular aortic repair in octogenarians
V. Makaloski1,2, T. Kölbel2, T. Wyss1, J. Schmidli1 (1Bern, 2Hamburg/DE)
Objective: To compare early outcome after complex endovascular aortic repair in octogenarians (age
≥80 years) versus non-octogenarians (age <80 years) treated with fenestrated or branched stentgrafts.
Methods: Single-center retrospective analysis from a prospectively collected database of all patients
undergoing repair with fenestrated or branched stent-grafts for para/suprarenal aortic aneurysm, type
Ia endoleak after previous endovascular aortic repair and thoraco-abdominal aortic aneurysm (TAAA)
between January 2015 and December 2017. All patients were divided in two groups, non-octogenarians (age <80 years) and octogenarians (age ≥80 years) at the time of repair. Outcomes were the difference between the groups in all-cause mortality, major adverse events and need for re-intervention at
30-days. Preoperative and procedural variables were examined in a multiple logistic regression model
as potentially associated factors with 30-day all-cause mortality.
Results: 207 patients [58 (28%) females] with median age of 73 years (IQR 68-78) underwent repair
with fenestrated or branched stent-grafts. There were 169 (81%) non-octogenarians with a median
age of 72 years (IQR 65-76) and 38 (19%) octogenarians with a median age of 82 years (IQR 81-84).
Seventeen patients (five elective, twelve urgent procedures) died during 30-days (8%). Mortality rate
was higher in the octogenarians [11 (7%) vs. 6 (16%), P=.09]. Two patients in each group had early
stent-graft related re-interventions. Seven patients (one octogenarian) needed surgical revision of the
common femoral artery and five patients (all non-octogenarians) of the right-sided brachial artery.
Similar rates of postoperative sepsis, respiratory problems, renal function deterioration, spinal cord
injury were found in both groups. After multiple logistic regression ASA class ≥ 4, TAAA and rupture
were independent factors for 30-day all-cause mortality.
Conclusion: Complex endovascular repair in octogenarians has a trend to higher 30-day all-cause
mortality compared with non-octogenarians without reaching significance. Age ≥80 year was not
found to be an independent predictor for higher 30-day all-cause mortality.

30-day mortality and no postoperative neurological deficits. In early postoperative CT-scans no patient
had a distal type 1 endoleak into the false lumen but all patients showed type 2 endoleaks into the false
lumen vial intercostal arteries.
Conclusion: The modified candy-plug technique using Gore C-TAG stent-grafts appears a technically
simple and safe method for distal false lumen occlusion in chronic aortic dissection. It may be particularly useful in cases with contained or imminent rupture, where repair with a custom-made fenestrated
graft or open repair are not possible or feasible. Long-term follow up is necessary to establish the
durability of the treatment.

20.4
Open repair of mycotic abdominal aortic aneurysms with biological grafts: an international multicenter study
I. Heinola1, K. Sörelius2, T. Wyss3, N. Eldrup4, N. Settembre5, C. Setacci6, K. Mani2, I. Kantonen1,
M. Venermo1 (1Helsinki/FI, 2Uppsala/SE, 3Bern, 4Aarhus/DK, 5Nancy/FR, 6Siena/IT)
Objective: The treatment of mycotic abdominal aortic aneurysm requires surgery and antimicrobial
therapy. Since prosthetic reconstructions carry a considerable risk of reinfection, biological grafts are
noteworthy alternatives. The current study evaluated the durability, infection resistance, and midterm
outcome of biological grafts in treatment of mycotic abdominal aortic aneurysm.
Methods: All patients treated with biological graft in 6 countries between 2006 and 2016 were included. Primary outcome measures were 30- and 90-day survival, treatment-related mortality, and
reinfection rate. Secondary outcome measures were overall mortality and graft patency.
Results: Fifty-six patients (46 males) with median age of 69 years (range 35–85) were included. Sixteen patients were immunocompromised (29%), 24 (43%) had concomitant infection, and 12 (21%)
presented with rupture. Bacterial culture was isolated from 43 (77%). In-situ aortic reconstruction
was performed using autologous femoral veins in 30 patients (54%), xenopericardial tube-grafts in
12 (21%), cryopreserved arterial/venous allografts in 9 (16%), and fresh arterial allografts in 5 (9%)
patients. During a median follow-up of 26 months (range 3 weeks–172 months) there were no reinfections and only 3 patients (5%) required assistance with graft patency. Thirty-day survival was
95% (n=53) and 90-day survival was 91% (n=51). Treatment-related mortality was 9% (n=5). Kaplan–Meier estimation of survival at 1 year was 83% (95% confidence interval, 73%–94%) and at 5
years was 71% (52%–89%).
Conclusion: Mycotic abdominal aortic aneurysm repair with biological grafts is a durable option for
patients fit for surgery presenting an excellent infection resistance and good overall survival.

20.5
Early results after distal false lumen occlusion using the candy-plug technique in chronic aortic dissection
T. Wolff, E. Mujagic, L. Gürke (Basel)
Objective: Aneurymal false lumen dilatation and rupture are feared consequences of type A or B aortic
dissections. Typically, the proximal inflow into the false lumen can be controlled by covering the proximal intimal tear with true lumen TEVAR and / or aortic arch replacement. Preventing false lumen perfusion in the descending aorta from distal intimal tears is challenging. We describe technical details and
early postoperative outcome of false lumen occlusion using the candy-plug technique.
Methods: Retrospective single-center analysis.
Results: From Sep to Nov 2018 we treated 3 patients with the candy-plug technique. The first patient
presented with a contained rupture of the false lumen of a 7.7cm dissecting aneurysm 8 years after conservatively treated type B dissection. The second patient presented with acute dyspnea and a
7.7cm dissecting aneurysm of the descending aorta after chronic type B dissection, which had not
been diagnosed previously. The third patient presented with acute chest and back pain and rapid false
lumen dilatation 18 years after ascending aorta replacement for type A dissection and 18 months after
aortic arch replacement with an elephant trunk prosthesis for re-dissection of the arch. All patients
were treated with TEVAR of the true lumen from the proximal descending aorta to the coeliac trunk
using Gore C-TAG stent grafts and distal false lumen occlusion using a Gore C-TAG stent-graft, modified
before deployment by tying a non-resorbable suture around the middle of the stent-graft to restrict the
diameter to approx. 10mm. The remaining opening in the deployed modified stent-graft was occluded
with an Amplatzer plug. The procedure was technically successful in all three patients. There was no
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20.6
Outpatient endovascular aortic aneurysm repair: a 7 year experience
D. Jaeger, G. Puippe, T. Pfammatter, R. Kopp, A. Palma, M. Hofmann, H. Szèkessy, D. Bettex, B. Krueger,
M. Lachat, Z. Rancic (Zurich)
Objective: Endovascular aortic aneurysm repair is slowly replacing open surgery due to minimal invasiveness, wich reduces the intra- and postoperative complications, favourable for polymorbid patients
in particular. To present the safety, feasibility, and treatment of patients with outpatient endovascular
aneurysm repair (EVAR) during a seven-year period we started the outpatient EVAR program in 2011.
Methods: All clinical data of patients were collected prospectively and analyzed in December 2018.
The first feasibility period was from April 2011 to October 2012, the second from November 2012 to
December 2018. All treated patients were asymptomatic. In the first period EVAR was done in patients
with favourable anatomy, at least adequate proximal and distal landing zone of 8mm, not severely calcified access vessels. In patients with juxtarenal aneurysms and aneurysm neck 3-7mm, the adequate
proximal landing zone was obtained using parallel grafts (PG). In the second period patients treated
as outpatient beside EVAR and PG-EVAR, were TEVAR and EVAR combined with iliacal branch device
(IBD). Patients were discharged and checked in fixed algorism in outpatient clinic.
Results: In the first period there were 72 patients with EVAR and 5 Chimney-EVAR. In the second period
there were 139 patients with EVAR, 10 Chimney-EVAR and 12 TEVAR. In the fist period four patients
(4%) with access vessel complications required additional procedures and had to be hospitalised
overnight. In the second period 10 patients (6%) were hospitalized overnight: two (1.2%) for logistic reasons, one (0.6%) for acute delirium, two (1.2%) with new onset of back pain after TEVAR that
resolved in 12 hours, two (1.2%) with access vessel complications, two (1.2%) with retroperitoneal
bleeding, and one (0.6%) with an inadventerly covered and immediately reopened renal artery. There
was no conversion to open surgery. There was no 30-day mortality.
Conclusion: Elective outpatient endovacular aortic aneurysm repair can be performed safely. During the seven-year period we moved from simple, favourable EVAR to more complex endovascular
procedures. The standard operating procedure must be clear for all involved: patient, familly, general
practioner, and hospital staff. Moreover, certain criteria must be fulfilled and specific precautions must
be taken.

20.7
Single centre experience with the GORE EXCLUDER® iliac branch endoprosthesis for endovascular
iliac aneurysm repair
S. Hofer, K. Pavotbawan, M. Furrer (Chur)
Objective: Adequate sealing and preserving of the hypogastric artery in patients with iliac artery aneurysms can be achieved with endovascular strategies using iliac branch devices. The aim of this study
was to examine short and midterm outcome using the GORE EXCLUDER® iliac branch endoprosthesis
(IBE).
Methods: Between September 2015 and December 2018 34 IBE were implanted in 28 patients with
aneurysm of the common iliac artery (CIAA) or aneurysm of the hypogastric artery (HAA). Postoperative outcome was assessed by CT scan on day one, day 90 and thereafter once yearly after surgery.
Results: In six of the included 28 patients we performed a bilateral repair by IBE. Indications for IBE
were a CIAA in 22 patients, a HAA in five patients and a combination of CIAA and HAA in seven patients.
We combined 14 IBEs with an aortobiiliac stentgraft implantation, in 20 cases we implanted IBE with-

out an aortic extension. Seven patients presented with an iliac aneurysm harbouring additionally an
aortic aneurysm requiring treatment. A technically successful endovascular repair was performed in
33 patients (97%). A conversion to open repair was necessary in one patient due to stentgraft dislocation. One patient showed an early occlusion of the hypogastric artery (3%). Early reintervention was
required in four patients due to two stentgraft stenoses, one endoleak type I and one stentgraft dislocation. During a mean follow-up time of 12 months (range 0-36 months) the patency rate was 100% . A
reintervention during follow-up time was performed in three patients (8.8 %) because of an endoleak
type I after three and 25 months and an endoleak type III after 27 months. Sac shrinking could be
achieved in 22 aneurysms. No buttock claudication occurred.
Conclusion: Using a IBE is an effective and safe option for CIAA and HAA, avoiding complications asssociated with intentional occlusion of internal iliac artery. Short and midterm outcome shows a very
good patency and a low complication rate.

20.8
Traitement endovasculaire des anévrysmes de l’artère iliaque interne en utilisant une endoprothèse
à branche iliaque
G. Gemayel1,2 (1Meyrin, 2Lausanne)
Objective: Présenter la faisabilité d’un traitement endovasculaire des anévrismes de l’artère iliaque
interne par une endoprothèse à branche afin de préserver le flux dans cette artère et éviter ainsi les
complication liées à son occlusion.
Methods: Entre septembre 2017 et novembre 2018, 5 patients présentant des anévrismes de l’artère
iliaque interne ont été traités par pose d’une endoprothèse à branche iliaque avec comme artère cible
la glutéale supérieure. 4 patients présentaient une pathologie bilatérale. Tous les patients sauf un ont
été traités avec une reconstruction aorto-biiliaque.
Results: 9 artères iliaques internes ont été traitées en total, avec un seul échec et occlusion de l’artère
cible. le séjour hospitalier était entre 48 à 72 heures pour 5 patients et une semaine pour un. Le contrôle scannographique à 1 et 12 mois de l’intervention montre une perméabilité de toutes les artères
traitées à l’exception d’une. Une seule claudication fessière a été notée et fut présentante chez le patient qui a présenté l’occlusion lors du traitement initial.
Conclusion: La Préservation du flux dans l’iliaque interne en cas d’anévrisme est possible par voie
endovasculaire en utilisant les endoprothèses à branche iliaque.

Conclusion: Significant number of air bubbles is released during deployment of tubular thoracic stentgrafts distally of the left subclavian artery in an aortic flow model. The distribution of air bubbles is
bilaterally with higher number of air bubbles released left-sided.
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27.1
Initial experience of “Double” portal and hepatic vein occlusion to induce rapid liver hypertrophy –
comparison of two different techniques
F. Heid1, T. Gimenez Maurel2, L. F. Grochola1, S. Breitenstein1, C. A. Binkert1, A. Serrablo2, E. Schadde1,3
(1Winterthur, 2Zaragoza/ES , 3Chicago/US)
Objective: The combination of the simultaneous occlusion of the portal veins supplying and the hepatic
veins draining the liver (DVO) has been shown to induce rapid hypertrophy of the future liver remnant
(FLR) in animal studies and pilot human studies. This study compares two different methods of DVO
in two different centers.
Methods: The records of patients undergoing embolization of both portal and hepatic veins in a Swiss
and Spanish center were reviewed. Demographics, indications and liver volume were analyzed by
standardized liver remnant volume (sFLR), liver to body mass ratio (LBWR) and clinical outcomes
were assessed. Technical difference between the two centers were compared. The primary interest
was feasibility of resection.
Results: Between 09/2017–11/2018, the Swiss and the Spanish center performed DVO in 5 and 8
patients, respectively. The Spanish center performed portal vein ligation in a first stage and then hepatic vein embolization by interventional radiology (IR) after an average of 8.9 days, the Swiss center
performed simultaneous portal and hepatic vein embolization by IR. Diagnosis was bi-lobar colorectal
liver metastasis (CRLM) in 12 patients, and intrahepatic cholangiocarcinoma (IHCC) in one patient.
12/13 patients underwent resection (feasibility 92%). Median age was 54 (IQR 50 - 66) years. sFLR
and LBWR were 0.26% and 0.58, respectively, prior to DVO, 0.40% and 0.88 at a median of 20 days afterwards. The kinetic growth rates between the Swiss and the Spanish cohort were comparable (0.13%
sFLR/week vs. 0.05% sFLR/week, p=0.14).
Conclusion: Occlusion of portal and hepatic veins can be achieved using different methods to gain
comparable volume growth in this small series. This novel technique has to be studied further prospectively and compared to the gold standard of portal vein embolization.

27.2
Natural Orifice Transluminal Endoscopic Surgery (NOTES): nine years` experience with 571 hybrid
transvaginal cholecystectomies
F. Rössler, U. Bieri, A. Keerl, A. Nocito (Baden)

20.9
Bubble counter for measurement of air bubbles during thoracic stent-graft deployment in a flow model
V. Makaloski1,2, T. Wyss1, J. Schmidli1, T. Kölbel2 (1Bern, 2Hamburg/DE)
Objective: The aim of our study was to describe and validate the use of a bubble counter in an aortic
flow model assessing the distribution of air bubbles in the supra-aortic vessel during thoracic stentgraft deployment.
Methods: In an aortic flow model made by glass, identical tubular thoracic stent-grafts (Zenith TX2
ProForm; Cook Medical, Bjaeverskov, Denmark) were deployed distal to the left subclavian artery. Four
steps were defined during deployment: 1: introduction of the stent-graft in the arch; 2: deployment of
the stent-graft; 3: proximal release of the stent-graft and 4: retrieval of the introduction system. On both
sides the common carotid and the vertebral artery were connected together and the air bubbles were
measured with one bubble counter probe per side. The number of air bubbles, as well as their size and
distribution is analysed during these four steps for left and right side with a bubble counter.
Results: Ten thoracic stent-grafts were included in the study. The total number of air bubbles measured
during all steps was significantly higher on the left side (1091 ± 255 vs. 545 ± 288, p<0.00001). During the 3rd step significantly higher numbers of bubbles were observed on the left side (p=0.0000001)
compared to the right side. The analysis of all bubbles by size revealed higher number of bubbles
ranged 100-200 μm (p<0.02) and 200-300 μm (p<0.03) on the left side. Small bubbles were observed during all steps of deployment, whereas large bubbles appeared more commonly during 2nd
and 3rd step.

Objective: To assess outcome and safety of 571 hybrid NOTES cholecystectomies, representing the
largest single-center cohort.
Methods: We retrospectively analyzed all consecutive NOTES cholecystectomies performed in our
center between June 2009 and January 2018. All procedures were performed using a hybrid transvaginal technique, including an additional umbilical small-size trocar. Endpoints, calculated at discharge, 30 and up to 90 days postoperatively, included intra- and postoperative morbidity assessed by
the validated Clavien-Dindo Classification and the Comprehensive Complication Index (CCI). Special
focus was held on pre- and postoperative gynecological conditions and whether or not preoperative
gynecological examination is necessary in all patients.
Results: We performed 571 hybrid NOTES cholecystectomies within nine years. The vast majority were
elective, 9.6% emergency cholecystectomies. Mean operation time was 64 (±25) minutes and mean
hospital stay 2.56 (±3.3) days, (range 1 to 54 days). 6.7% of patients developed at least one complication until discharge, most of them minor (≤Grade II), mainly due to urinary infections or retention.
30- and 90-day complication rates were 10.7% and 11%, respectively. Mean CCI at discharge, postoperative day 30 and 90 was 1.45 (±6.4), 2.3 (±7.7) and 2.4 (±7.8) respectively, ranging from 0 to 60.1.
1.6% of patients developed major complications (≥Grade IIIa) and four patients required emergency
reoperation. No mortality was observed. In 9.8% an additional abdominal trocar was placed, but only
one patient needed conversion to laparotomy. All patients underwent routine gynecological examination, whereof only five were rejected for transvaginal access preoperatively. In no case transvaginal
access was discontinued intraoperatively due to gynecological disease.
Conclusion: Hybrid NOTES transvaginal cholecystectomy represents a safe and feasible alternative
to standard laparoscopic cholecystectomy. Preoperative gynecological examination is no longer routinely necessary, as intraoperative assessment is adequate.

27.3
Challenging technical aspects of laparoscopic pancreaticoduodenectomy
T. Haltmeier, A. Andreou, J. Hillner, D. Candinas, M. Worni, B. Gloor (Bern)
Objective: Short-term postoperative and oncological outcomes of laparoscopic (LPD) and open pancreaticoduodenectomy (OPD) have been shown to be equivalent in highly experienced centers. However, LPD is a technically demanding procedure with a long learning curve. This video presentation
shows specific challenging technical aspects of LPD.
Methods: All patients presented underwent LPD or laparoscopy-assisted resection for pancreatic head
cancer at a Swiss University Hospital. Procedures were video-recorded. Videos were subsequently ed-
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ited to show specific technical aspects of LPD.
Results: The following important aspects of LPD are demonstrated in this video:
•Exposure of a replaced right hepatic artery (RRHA): Contrast-enhanced computed tomography of the
abdomen for precise preoperative assessment of the vascular anatomy is crucial. The RRHA typically
runs dorsal to the portal vein and dorsolateral to the common bile duct. Exposure is recommended
from lateral to medial and from posterior to anterior within the hepatoduodenal ligament.
•Temporary clamping of the gastroduodenal artery (GDA): To ensure sustained hepatic arterial flow
after transection of the GDA, this artery has to be temporarily clamped before being clipped and transected.
•Removal of a hepatogastrostomy (HGS) stent: In patients with bile duct obstruction and technical failure of endoscopic retrograde cholangiography, routine endoscopic HGS is performed in our institution.
The stent is removed intraoperatively with suture closure of the hepatic defect and the gastrostomy.
•Laparoscopic biliodigestive and pancreatic anastomosis: Both, the end-to-side hepaticojejunostomy
and end-to-side duct-to-mucosa pancreaticojejunostomy are performed in a running suture technique.
Proper visualization and mobilization of the dorsal aspect of the bile duct and pancreatic remnant are
paramount.
Conclusion: The technical aspects presented in this video may help shortening learning curves and
improving surgical outcomes for this demanding laparoscopic procedure.

27.4
Systematic review and meta-analysis of thrombocytopenia as a predictor of post-hepatectomy liver
failure
J. Meyer, A. Balaphas, C. Combescure, P. Morel, C. Gonelle-Gispert, L. Bühler (Geneva)
Objective: Platelet counts correlate with liver regeneration and post-hepatectomy liver failure in animal
models. To determine if a similar effect of platelet count exists in humans, we performed a systematic
review and meta-analysis to assess whether thrombocytopenia constituted a risk factor for post-hepatectomy liver failure (PHLF).
Methods: We searched MEDLINE and EMBASE from inception until February the 17th, 2018 for studies
reporting cases of PHLF in patients with and without thrombocytopenia (defined as a platelet count
below 100 or 150 (G/l)) and/or platelet counts in patients with and without PHLF. Pooled odd ratios
for PHLF, as well as mean difference in platelet counts between patients with and without PHLF, were
obtained by random effects models. Robustness was tested by subgroups and leave-one out sensitivity analyses. Heterogeneity was assessed using the Q-test and quantified based on I2 value.
Results: We included 15 studies representing 3966 patients. Pooled odds ratio for PHLF in thrombocytopenic patients was 3.71 (95% CI : 2.51 to 5.48 ; I2=0%). Pooled odds ratio was 5.53 (95% CI: 2.85
to 10.48) when pooling only studies based on preoperative platelet count, and 3.13 (95% CI: 1.75 to
5.58) when pooling studies including only patients without liver cirrhosis. The pooled mean difference
in platelet counts between patients with and without PHLF was -21.2 (G/l) (95% CI: -36.1 to 6.4) in
disfavor of patients with PHLF. When pooling only patients with various qualities of liver tissue, the
pooled mean difference was 0.6 (G/l) (95% CI: -21.1 to 22.2).
Conclusion: Preoperative and/or postoperative thrombocytopenia constitute significant risk factors for
PHLF in cirrhotic and non-cirrhotic patients.

27.5
Tumor biology determines recurrence patterns after radical surgery for peritoneal metastasis: same
but different
E. Breuer1, M. A. Schneider1, L. Roth1, J. Eden2, B. Pache3, T. Steffen2, M. Hübner3, A. Gupta1, V. Kepene
kian4, G. Passot4, P. Gertsch1, O. Glehen4, K. Lehmann1 (1Zurich, 2St.Gallen, 3Lausanne, 4Lyon/FR)
Objective: Cytoreductive Surgery and Hyperthermic Intraperitoneal Chemotherapy (CRS/HIPEC) improve survival in selected patients with peritoneal metastasis (PM) from colorectal cancer. Disease
recurrence is, however, frequent and can occur in the peritoneum or hematogenous (lung, liver). Currently, no data is available about factors predicting the localization of recurrent disease and its impact
on survival.
Methods: The present study is a multicentric retrospective cohort analysis from four European tertiary
centers and includes patients with colorectal PM between 2005 – 2017. Patients received standard
perioperative chemotherapy. HIPEC was indicated after radical cytoreduction (CC-score 0) and performed at 42°C for 90 minutes with mitomycin C/doxorubicin (≥15 mg/m2) or 43°C for 30 minutes
with oxaliplatin (300-400 mg/m2). Statistical analyses were performed with IBM SPSS (version 25,
Chicago, IL). The study was approved by the responsible ethics committee.
Results: A cohort of n=433 patients with colorectal PM was analyzed after CRS/HIPEC with curative
intent (CC-score 0). Median peritoneal cancer index (PCI) was 6 (IQR 3-11) and 75% of patients had
preoperative chemotherapy. Median overall and disease-free survival of the cohort was 46 months (CI
39.5-52.49) and 12 months (CI 11.04-12.96). After a median follow-up time of 22 months, disease
recurrence was detected in n=304 (70.2%) patients, presenting as solitary hematogenous recurrence in n=103 (38.0%), isolated peritoneal recurrence in n=109 (40.2%) and mixed recurrence in
n=59 (21.8%) patients. Recurrence involving the peritoneum was associated with a worse outcome
compared to patients with recurrence to the liver or lung (35 vs. 43 months, HR 1.50, p=0.029). On
multivariate regression analysis, PCI >7 (OR 2.44, p=0.028), positive nodal stage of the primary (OR
4.10, p=0.009) and RAS mutational status (OR 3.60, p=0.002) were identified as predictive factors for
recurrence in the peritoneum. Hepatic recurrence was associated with the localization of the primary
tumor in the right colon.
Conclusion: Recurrence rates after CRS/HIPEC for PM are high and disease recurrence to the peritoneum impairs survival outcomes. Together with the disease load (PCI), tumor biology (primary nodal
status, RAS mutational status) has a major impact on the localization of recurrent disease.
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27.6
ITPP – a novel hypoxia-modifier as a potential antitumor agent in patients with hepato-pancreatobiliary neoplasms – results of a phase IB clinical trial
P. Limani1, M. A. Schneider1, M. Linecker1, B. Pestalozzi1, P. Kron1, A. Jetter1, C. Nicolau2, J.-M. Lehn3,
H. Petrowsky1, B. Humar1, R. Graf1, P.-A. Clavien1 (1Zurich, 2Boston/US, 3Strasbourg/FR)
Objective: Hypoxia occurs in solid tumors and leads to increased invasiveness due to epithelial-mesenchymal transformation, activation of the Warburg effect and decreased anti-tumor immunological
responses. The novel anti-hypoxic molecule myo-inositoltrispyrophosphate (ITPP, OXY111A) acts as an
allosteric effector of hemoglobin and counteracts counteracts hypoxia-induced tumor aggressiveness
showing decreased tumor burden and increased survival in five different animal solid tumor models
both applied as monotherapy and increased beneficial effects when followed by standard chemotherapy.
Methods: The present study is a first in-human exploratory, prospective, open-labelled, mono-centric
Phase IB study according to a classical 3+3 dose escalation design (ClinicalTrials.gov Identifier:
NCT02528526) in patients with non-resectable primary and secondary tumors of the liver, pancreas,
and biliary tract. The study intervention consists of 9 infusions of ITPP over 3 weeks, followed by administration of conventional cytotoxic chemotherapy. Primary endpoint is the determination of safety
and tolerability of ITPP, secondary endpoint is assessment of efficacy/tumor response with FDG-PET/
CT and MRI.
Results: 30 patients were included between 04/2015 and 12/2017, with 1 patient withdrawn from the
study and 22 assessed for the primary endpoint. ITPP administration was safe, well tolerated and no
dose-limiting toxicity was encountered up to the maximal dose currently tested (Cohort 7: 12’390mg/
m2). 6 serious adverse events were recorded, none of it related to ITPP. 30 adverse events occurred,
with 15 of those judged to be possibly or definitively related to ITPP, with 11 patients experiencing hypercalcemia, 2 hyponatremia, 1 hypomagnesemia and 1 hypokalemia (all CTCAE Grade 1). 8 patients
had radiological disease stabilization under ITPP treatment with 3 patients experiencing a decrease in
tumor markers. 4 patients had stable disease under consequent chemotherapy, while 5 benefited of
a strong partial response.
Conclusion: Administration of ITPP before chemotherapy is safe and well tolerated with neglible sideeffects. Further exploration of its anti-tumor efficacy in Phase II/III trials is highly warranted.

27.7
Evidence 4.0 - mapping of pancreatic surgery literature
P. Probst, F. J. Hüttner, T. Hackert, M. W. Büchler, M. K. Diener (Heidelberg/DE)
Objective: Existing medical databases contain an unstructured overflow of literature. Therefore, the
identification of objective outcome benchmarks and of priorities for future research is impeded. The
aim of this project was to create an objective evidence map of quantity, quality and outcomes of randomised controlled trials (RCT) in pancreatic surgery.
Methods: PubMed, CENTRAL and Web of Science were searched systematically. Quantity and quality
of every existing RCT were assessed. Evidence maps were constructed to identify gaps in evidence.
Pancreas-surgery specific outcomes were pooled and presented with a 99% confidence interval (CI).
Results: The search yielded 8210 results, of which 246 trials containing data on 26154 patients were finally included. Most trials were conducted in Europe (46%), followed by Asia (35%) and North America
(14%). The quality of the included RCT was moderate. As an example, the pooled rate of postoperative
pancreatic fistula in 9555 partial pancreatoduodenectomy patients was 15% (99%-CI 12%-17%). A
lack of evidence exists for operations other than pancreatoduodenectomy and for specific diseases
such as neuroendocrine neoplasms or intraductal papillary mucinous neoplasms.
Conclusion: Evidence mapping gives a systematic and comprehensive overview of the available literature. The maps give a hard reference to benchmark individual centre outcomes against pooled
outcomes. Moreover, through an intuitive display of the existing literature they uncover gaps in existing
evidence and serve as an objective basis for decisions about future research priorities.

27.8
The impact of patient age on postoperative outcomes and treatment costs following pancreatic
surgery
A. Andreou, T. Haltmeier, M. Worni, D. Candinas, B. Gloor (Bern)
Objective: As life expectancy is increasing, elderly patients are evaluated more frequently for resection
of pancreatic lesions. However, the impact of age on postoperative morbidity, mortality and treatment
costs in octogenarian patients (≥80 years) undergoing major pancreatic surgery needs further investigation.
Methods: Clinicopathological data of patients who underwent pancreatic surgery between 2015 and
2018 in a major hepatopancreatobiliary center in Switzerland were assessed. Postoperative outcomes
and hospital treatment costs of octogenarians and younger patients were compared in univariate and
multivariate analysis.
Results: During the study period, 331 patients underwent pancreatic resection. Pancreatoduodenectomy, distal pancreatectomy, total pancreatectomy and other procedures were performed in 53%,
20%, 13%, and 14% of patients, respectively. Postoperative morbidity rate and in-hospital mortality
rate were 21.8% and 2.7%, respectively. A total of 35 patients were ≥80 years old and 288 patients
were <80 years old. The majority of octogenarians suffered from ductal adenocarcinoma, whereas
among younger patients other indications were predominant (ductal adenocarcinoma: 66% vs. 39%,
P=0.003). Age ≥80 years was associated with a trend towards higher postoperative (31% vs. 21%,
P=0.142) and major postoperative complications (29% vs. 17%, P=0.079). However, differences were
not statistical significant. Postoperative in-hospital mortality was significantly higher in octogenarians
(11.4% vs. 1.7%, P<0.0001). This finding may be explained by the higher grade C pancreatic fistula rate
requiring revision surgery in the older age group (11% vs. 2%, P=0.011). In multivariate logistic regres-

sion analysis, patient age ≥80 years predicted postoperative mortality independently of the tumour
entity and surgical technique (P<0.0001, OR 12.041, 95 % CI 3.46–41.89). Increased major postoperative morbidity was responsible for higher treatment costs and lower cost recovery in octogenarians
(93% vs. 106%, P=0.041).
Conclusion: Patient age ≥80 years is associated with increased postoperative morbidity after major
pancreatic surgery leading to higher treatment costs and a lower chance for successful resuscitation in patients requiring revision surgery. In octogenarian patients suffering from pancreatic tumours,
careful patient selection is therefore crucial to achieve best postoperative and oncologic outcomes.

27.9
Impact of epidural analgesia duration after liver surgery on complications and length of stay
G.-R. Joliat, I. Labgaa, N. Demartines, N. Halkic (Lausanne)
Objective: Epidural analgesia (EDA) belongs to standard for pain management after hepatectomy.
Some data have shown that EDA could be a risk factor for postoperative complications after liver surgery. The aim of the present study was to assess the impact of EDA duration on complications and
length of stay (LoS) after liver resection.
Methods: A retrospective study of all consecutive patients with hepatectomy in our institution from
2010 to 2016 was performed. Complications were graded according to Clavien classification and the
comprehensive complication index (CCI) was calculated. Multivariable analyses using binary logistic
regressions were performed to find risk factors for complications and prolonged LoS. Patients with
EDA failure were excluded.
Results: A total of 285 patients had hepatectomy during the study period. Among them, 223 had EDA
(78%). In the EDA group, 10% (23/223) of the operations were performed by laparoscopy. Overall
complication rate and median CCI for the EDA group were 121/223 (54%) and 8.7 (IQR: 0-26.2),
respectively. Median LoS was 8 days (IQR: 7-14). Median EDA duration was 4 days (IQR: 3-4) after the
operation. The best EDA duration threshold for maximal sensitivity and specificity regarding postoperative complications based on a receiver operating characteristic curve was 5 days. Patients who had
EDA ≥5 days had an overall complication rate of 76% (37/49) and patients who had EDA <5 days
47% (81/174, p<0.001). Median LoS was longer in patients with EDA ≥5 days compared to patients
with EDA <5 days (16 days, IQR: 11-25 vs. 8 days, IQR: 7-12, p<0.001). On multivariable analysis, EDA
duration ≥5 days was an independent risk factor for postoperative complications (HR: 2.7, 95% CI: 1.26.6, p=0.019) along age (HR: 1.1, p=0.016), cirrhosis (HR: 5.2, p=0.018), and operation time (HR: 1.1,
p<0.001). EDA duration ≥5 days was also an independent predictor of LoS >8 days on multivariable
analysis (HR: 8.4, 95% CI: 3.0-23.2, p<0.001).
Conclusion: In this cohort of patients with EDA as main postoperative pain management after liver
surgery, EDA duration ≥5 days was associated with higher rate of postoperative complications and
was predictive of longer LoS. For this reason, whenever possible EDA should be discontinued before
the fifth postoperative day.
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31.1
Standard abdominal follow-up imaging has no advantage in the non-operative management of blunt
splenic injury in adult patients
R. Liechti, M. Stickel, L. Fourie, B.-C. Link, J. Metzger, R. Babst, F. Beeres (Lucerne)
Objective: To date, limited evidence exists regarding follow-up imaging during the non-operative management (NOM) of blunt splenic injury (BSI). The aim of this study was to investigate the incidence and
time to failure of NOM as well as to evaluate the relevance of follow-up imaging.
Methods: All adult patients with BSI admitted to our level I trauma center, including two associated
hospitals, between 01/01/2010 and 31/12/2017 were retrospectively analyzed. We reviewed demographic data, comorbidities, injury pattern, trauma mechanism, Injury Severity Score, splenic injury
grade and free intra-abdominal fluid. Additional analysis of indication, frequency, modality, results and
consequences of follow-up imaging was performed. Risk factors for failure of NOM were evaluated using fisher’s exact test. Potential differences of quantitative variables were evaluated using the Wilcoxon
rank-sum test.
Results: A total of 122 patients met inclusion criteria; 29 female (23.8%) and 93 male (76.2%), with
a mean age of 43.8 ± 20.7 years (16-84 years). 20 patients (16.4%) underwent immediate intervention; 10 (8.2%) splenectomies, 4 (3.3%) spleen conserving surgeries, 6 (4.9%) angio-embolizations.
102 patients (83.6%) were treated by NOM. Failure of NOM occurred in 4 patients (3.9%). Failure was
significantly associated with active bleeding (3 of 4 [75%] failures vs. 8 of 98 [8.2%] non-failures, OR
33.75, 95% CI 3.1, 363.2, p = 0.004), and liver cirrhosis (2 of 4 [50%] failures vs. 0 of 98 [0%] non-failures, OR 197, 95% CI 7.4, 5265.1, p = 0.001). 81 patients (79.4%) in the NOM-Group received follow-up
imaging by ultrasound (US) or computed tomography (CT). In 58 cases, standard imaging examinations were conducted (43 US and 15 CT scans) without prior clinical deterioration. 56 (96.6%) of these
imaging results revealed no new significant findings. None of the patients receiving standard imaging
developed failure of NOM. Every failure was detected by CT scans which were conducted due to clinical
deterioration during the first 48 hours. The 4 CT scans were performed significantly earlier than the
other follow-up imaging examinations (p=0.011).
Conclusion: The present study indicates that a standard follow-up imaging in the NOM of BSI in adult
patients has no therapeutic advantage. Follow-up imaging should be based on clinical findings and
include either contrast enhanced CT or US.

31.2
Testing the (M)GAP in a Swiss trauma centre: an emergency score useful to forecast mortality, but
limited in predicting the need for essential centre resources
P. Braken1, M. Zeindler1, F. Amsler2, T. Gross1 (1Aarau, 2Basel)
Objective: By using the modified emergency room (ER) trauma team activation (TTA) criteria of the
TraumaNetwork DGU® we demonstrated possible over- and undertriage rates as recommended by the
American College of Surgeons. Since non-adherence to the extensive triage criteria list was a major
reason for observed undertriage, we tested the precision of two more simple preclinical triage tools
(M)GAP ((Mechanism), Glasgow Coma Scale (GCS), Age and Systolic Blood Pressure) for resulting
over- and undertriage with regard to several outcome parameters.
Methods: Retrospective analysis of consecutively registered adult ER trauma patients, treated in a
Swiss trauma centre from 2013-2017. All cases were analysed regarding subsequent over- and undertriage when using the (M)GAP in comparison to proposed TraumaNetwork ERTTA criteria as to
identify patients with an Injury Severity Score (ISS) >15, need for trauma centre resources and hospital
mortality.
Results: 2130 injured received ER treatment. A calculation of the (M)GAP was possible in 2112 cases.
24% had an ISS>15, 34% were treated in the intensive care unit (ICU), 21 % needed intubation, 13% underwent emergency surgery and 181 patients (8.5%) died in the hospital. Regarding mortality, the use
of (M)GAP would have missed one patient (undertriage 0.6%), whereas 766/2112 patients (overtriage
42%) would be unnecessarily treated in the ER. With respect to the ER selection criterion ISS>15 or
need of trauma centre resources (ICU, emergency surgery, intubation) the (M)GAP showed over- and
undertriage rates ranging between 32-39% and 18-32%, respectively. In comparison, the proposed
ERTAA criteria predicted mortality with an under- and overtriage of 1.7% and 69%. For the ER selection
criterion ISS>15 or need of trauma centre resources under- and overtriage ranged between 2-9% and
61-65%, respectively.
Conclusion: This Swiss trauma centre investigation confirmed the precision of the (M)GAP tools in the
prediction of hospital mortality for ER trauma patients. Even though, in the preclinical decision process
for trauma centre need, their clinical benefit demonstrated to be inferior to proposed ERTAA criteria,
due to unacceptably high undertriage rates for patients with potential severe injury and need for subsequent therapy. Therefore, more extensive ERTAA cannot be substituted by simpler scores such as
the (M)GAP.

31.3
HSM-Schwerverletztenversorgung im Zentrumsspital: Besseres Outcome nach Einweisung direkt vom
Unfallort?
K. J. Kornmann, F. Maeder, F. Amsler, T. Gross (Aarau)
Objective: Im Rahmen der hochspezialisierten Medizin (HSM) sind in der Schweiz nur noch 12 Zentren
zur Versorgung Schwerverletzter zugelassen. Wir interessierten uns an einem dieser Traumazentren,
wie hoch je der Anteil primär vom Unfallort vs. sekundär über ein anderes Spital zugewiesener Schwerverletzter ist, sowie für charakterisierende Unterschiede zwischen diesen Gruppen.
Methods: Analyse 2010-2017 <=24h nach Unfall versorgter Verletzter gemäss HSM-Definition (ISS
≥20 [Kinder >=16] u. AIS Head ≥3) im Vergleich primäre (Gruppe A) vs. sekundäre Versorgung
(Gruppe B). Abbreviated Injury Scale, AIS; Mean±SD; chi-square; p<0.05.
Results: Von 1418 Schwerverletzten wurden 916 (65%) primär versorgt vs. 502 (35%) zuverlegt.
Primär vom Unfallort Eingelieferte waren signifikant jünger (A:57±25; B:61±22 Jahre) und schwerer
verletzt (A:20±10; B:17±8 ISS), häufiger polytraumatisiert (A:52% vs. B:36%) und erlitten schwerere
thorakale, abdominale, Weichteil- und Extremitäten-Verletzungen (je p=0.001). Hingegen wiesen Zuverlegte Patienten eher gravierende Schädel-Verletzungen auf (AIS Kopf/Hals: A: 3,14 ±1,3 vs. B: 3,46
±1,3 p=0,001). Bei den sekundär Zugewiesen fand sich sowohl eine niedrigere effektive (p=0.003)
wie anhand der erwarteten Letalität (RISC 2) korrigierte Spitalletalität (p=0.033) als bei den primär
Versorgten. Im Notfall-Abklärungsprozess wurde die erste Schockraum-Diagnostik bei primär Versorgten früher durchgeführt, wobei für sekundär Versorgte häufiger auf (erneute) radiologischen Abklärungen verzichtet wurde (je p<0,001). Der Spitalaufenthalt sekundär Versorgter war kürzer (A:9±8
vs.; B:11±11 Tage) und das Outcome gemäss Glasgow Outcome Scale (GOS) besser (A:4±1,5 vs.
B:4,2±1,3 p=0.004).
Conclusion: Jeder dritte Schwerverletzte wurde erst sekundär ins Traumazentrum eingeliefert, was
gemäss internationalen Guidelines als zu hoch gilt. Allerdings konnten wir, im Gegensatz zu den
meisten Literaturberichten, kein schlechteres Spital-Outcome bei erst sekundär ins Traumazentrum
eingelieferten Schwerverletzten nachweisen. Angesichts der sogar signifikant niedrigeren Risiko-adaptierten Spitalletalität als bei Primärversorgten kann dies nicht mit den unterschiedlichen Verletzungskonstellationen beider Gruppen erklärt werden. Solange in der Schweiz allerdings schwerer Verletzte
nur an den HSM-Traumazentren erfasst werden müssen, fehlen die Kontrollzahlen für einen adäquaten
Qualitätsvergleich.

31.4
Lässt der Laktatwert eine Aussage über die posttraumatische Inflammation bei polytraumatisierten
Patienten zu?
C. Pothmann, K. Jensen, T. Berk, J. Hax, H.-C. Pape, H.-P. Simmen, V. Neuhaus, K. Sprengel (Zürich)
Objective: Die posttraumatische Inflammation bei polytraumatisierten Patienten führt zu einer Immunsuppression mit erhöhtem Risiko für infektiöse und/oder systemische Komplikationen. Trotz
zahlreicher Bemühungen ist es oft problematisch, das «window of opportunity» zu bestimmen. Der
Laktatwert ist das Produkt einer Summe inflammatorischer Vorgänge. Besteht eine Beziehung zwischen anhaltend erhöhten Laktatwert und kritischem Zustand hinsichtlich Letalität und Inflammation
des Patienten?
Methods: Es wurden 2665 polytraumatisierte Patienten (ISS >=16) aus der Klinikinternen-Trauma-
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datenbank eines Level-1-Traumazentrums der Jahre 1996-2012 selektioniert und hinsichtlich ihrer
Laktatclearence 48h nach Aufnahme in zwei Gruppen eingeteilt (Laktat anhaltend >2mmol/l vs.
<=2mmol/l bei initial >2mmol/l). Der Einfluss auf die Letalität und das Vorhandensein einer inflammatorischen Komplikation (SIRS, Sepsis, Infektion) wurde mittels Chi-Quadrat, Mann-Whitney-U-Test
und logistischer Regression analysiert.
Results: Bei 1191 Patienten fand sich ein protokollierter Laktatverlauf, welcher bei 106 Patienten nach
48h weiterhin einen Wert >2mmol/l aufwies. Diese Gruppe war signifikant schwerer verletzt (ISS 34
vs. 29) mit einem Eintrittslaktatwert von 2.6 vs. 2.2mmol/l. Auffällig war neben der höheren absoluten Letalität (29.3% vs. 8.6%, p<0.001) der deutliche Unterschied in der Standard-Mortality-Ratio
(1.18 vs. 0.56). Im Median betrug das Patientenalter 41 Jahre und das Geschlechtsverhältnis m:f 3:1.
Mehrheitlich lag ein stumpfes Trauma in 93.0% vor. Das vermehrte Auftreten von schweren inflammatorischen Komplikationen (Sepsis 42.3% vs. 24.2%, septischer Schock 11.4% vs. 3.7%, p<0.001;
Infektion 59% vs. 47.2%, p=0.020) war jeweils signifikant (p<0.001) nicht aber das Vorhandensein
eines SIRS. In der logistischen Regression bestätigten sich dieser Einfluss auf die Letalität, Sepsis und
septischen Schock, wohingegen der ISS keinen Einfluss zeigte. Bezüglich Letalität war das Risiko
4-fach erhöht bei fehlender Laktatclearence.
Conclusion: Die verminderte Laktatclearence 48 Stunden nach Polytrauma zeigt einen deutlichen Einfluss auf die Letalität und das Auftreten von inflammatorischen Komplikationen unabhängig vom ISS.
Somit könnte das Laktat als einfacher physiologischer Marker für die Verlaufsbeurteilung und Therapieplanung beim Polytrauma dienen.

31.5
Conventional fluoroscopy-guided percutaneous placement of iliosacral screws in the era of intraoperative 3D imaging and navigation: inappropriate or still a valid option?
H. Kuttner, E. Benninger, C. Meier (Winterthur)
Objective: The percutaneous placement of iliosacral screws (ISS) is an established technique for the
fixation of posterior pelvic ring injuries. The anatomy of the sacrum is complex and the landmarks
may be difficult to identify with conventional fluoroscopy, particular in osteoporotic bone or in the presence of interfering bowel gas. Malpositioning of ISS is a complication with potential injury to adjacent
neurovascular structures. Thus, computer navigated screw insertion has gained increasing popularity.
It was the aim of this study to evaluate the quality of conventional fluoroscopy-guided percutaneous
placement of ISS.
Methods: In 2017, the surgical procedure was standardized following a step by step technique using
conventional intraoperative fluoroscopy. All procedures between 01/2017 and 12/2018 were included.
All patients underwent computed tomography (CT) for fracture analysis and preoperative planning.
Surgery was performed percutaneously in supine position. Following the standardized procedure, a
postoperative CT was performed to confirm proper screw position. The screw position was defined
to be either correct or with tangential involvement or true hit of the neuroforamina or spinal canal, or
with anterior or superior bone perforation. Postoperative complications and revision surgeries were
recorded as well.
Results: Median age was 78 years (range 16-91 years). In total, 50 ISS were inserted in 26 patients,
32 ISS into S1 and 18 into S2, respectively. In a 16 year old patient, 2x6.5 cannulated screws were
used, all other patients received 7.3 cannulated screws. Regarding S1, malposition was observed for
2 ISS (6%), of these, 1 (3%) with tangential involvement of the spinal canal and 1 (3%) anterior bone
penetration. For S2, tangential involvement of the spinal canal was seen for 3 (17%) ISS. Screw malposition did not cause any neurovascular complications. Early migration resulted in screw exchange
in 1 case (2%) and another 2 ISS had to be removed prematurely due to symptomatic loosening (4%).
Conclusion: Following a standardized step by step surgical technique, conventional ISS placement is
reliable and safe. Due to the smaller dimensions, ISS malposition was more frequently observed in S2
than in S1. However, only tangential involvement of the spinal canal occurred and no neurovascular
complications were seen.

31.6
Timed-Up and Go Test bei jungen Patienten mit Beckenringverletzungen
S. Tiziani, H.-C. Pape, G. Osterhoff (Zürich)
Objective: Der Timed-Up and Go Test ist ein gut validierter quantitativer Test der Mobilität für geriatrische Patienten. In letzter Zeit wurde die Anwendung in Studien auf jüngere Patienten erweitert. So z.B.
für Patientin mit Beckenbeschwerden im Rahmen der Schwangerschaft oder auf Patienten mit Multiple
Sklerose. Auch bei Beckenringverletzungen ist das funktionelle Outcome ein unverzichtbarer Endpunkt.
Ziel der Studie war die Validierung des TUG bei jungen Patienten mit Beckenringverletzungen.
Methods: In einem Zeitraum von einem Jahr (Nov 2017 - Nov 2018) wurde bei allen Patienten unter
70 Jahren mit Beckenringverletzungen der Majeed-Score, der Timed-Up and Go-Test (TUG), sowie der
EQ5D-3L erhoben. Der Majeed-Score ist der weitverbreitetste spezifische Score für Beckenringverletzungen. Er erfasst Items zu Schmerz, alltägliche Aktivität und Mobilität. Der TUG bewertet Gehfähigkeit
und -geschwindigkeit. Der EQ5D-3L ist ein genereller nicht-organspezifischer Score, welcher in fünf
Fragen und einer visuellen Analogscala (VAS) das allgemeine Befinden und die Lebensqualität misst.
Results: Im genannten Zeitraum konnten vollständige und gültige Outcome-Scores von 40 Patienten
mit Beckenringverletzungen erhoben werden (weiblich= 24, mittleres Alter 40 Jahre, 19 bis 68 Jahre).
Die Scores wurden im Mittel 75 Wochen (2 bis 344 Wochen) nach Trauma erhoben. Der durchschnittlich erreichte Majeed-Score betrug 75 Pkt. (SD 23 Pkt.). Patienten benötigten im Mittel 7.8 sek. im TUG
(SD 4.1 sek.) und erreichten im VAS-Anteil des EQ5D-3L 70 Pkt. (SD 23 Pkt.). Der Majeed-Score korrelierte signifikant mit der Zeit im TUG (r=-0.633, p=0.0001) und der VAS-Punktzahl im EQ5D-3L (r=0.589,
p=0.0001). Der TUG korrelierte jedoch nicht mit der VAS Punktzahl im EQ5D-3L (r=-0.216, p=0.182).
Conclusion: Der Timed-Up and Go Test reflektiert die subjektive Einschätzung des funktionellen Outcomes und ist ein schnell durchführbarer quantitativer Test geeignet für ambulante Nachkontrollen
auch bei jungen Patienten mit Beckenringverletzungen. Im Rahmen von wissenschaftlicher Datenerhe-
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bung sollte der Majeed-Score zur Abbildung verschiedener Dimensionen des funktionellen Outcomes
zusätzlich erhoben werden.

31.7
The acute systemic and local inflammatory response to severe trauma: an analysis in a porcine multiple trauma model
M. Canic, S. Halvachizadeh, P. Cinelli, M. Teuben, R. Pfeifer, N. Cesarovic, H.-C. Pape (Zurich)
Objective: Severe injury leads to inflammatory responses that may lead to devastating outcome such
as systemic inflammatory response syndrome, multiple organ failure or acute respiratory distress syndrome. The aim of this study was to analyze the acute inflammatory response after multiple injury and
hemorrhagic shock.
Methods: The standardized multiple trauma included a femoral shaft fracture, blunt thoracic trauma
a liver laceration and a mean arterial pressure controlled (MAP) hemorrhagic shock (group PT). The
control group suffered the standardized femoral shaft fracture (group MT). The animals endured a
trauma/shock of one hour prior to definitive stabilization of the fracture and fluid resuscitation. The
total observational period was six hours after the initiation of trauma. Femoral shaft fractures were
treated with retrograde nailing; resuscitation after shock included a volume substitution with preheated
Ringer-Lactate. The systemic inflammation was measured with ELISA (IL-6, IL-10) at baseline (BL),
trauma (Tr), Resuscitation and after two and four hours after trauma and at termination. Soft tissue
analysis were performed with PCR (IL-6, IL-10, IL-8, HMGB1, HSP70) of local soft tissue harvested from
the fracture site at baseline and at termination, as well as from the contralateral site at termination.
Results: We included 27 animals in group PT and 25 animals in group MT. Group PT showed a significant increase in systemic IL-10 after one hour after resuscitation until the end of observational period (p<0.02). Further, our data show significant differences in systemic IL-6 values when comparing
group PT to group MT (p<0.008). The local increase in IL-6 and IL-10 of fatty tissue is higher in group
MT compared to group PT. Despite no statistical significance, there is little evidence, that the variance
of changes in local IL-6 and IL-10 is not similar comparing group MT and group PT.
Conclusion: Not only do the systemic inflammatory responses differ but also the variance of local inflammatory response after standardized trauma when comparing multiple injured to monotrauma.
These result indicate a reciprocal influence of local and systemic inflammatory response after trauma.

31.8
Secondary prevention of minor trauma fractures: the effects of a tailored intervention – an observational study
P. C. van der Vet, J. Q. Kusen, B. C. Link, R. Babst, L. Schmid, C. Henzen, F. J. Beeres (Lucerne)
Objective: Minor Trauma Fractures (MTF) in the elderly are common and impose a burden on public health. MTF patients often have an underlying bone disease, mostly osteoporosis. Osteoporosis is
known to be underdiagnosed and undertreated. Efficient treatment of osteoporosis can reduce fracture
risk. An intervention to foster screening and treatment of osteoporosis, aimed at reducing the risk of
subsequent fracture, was implemented . The primary aim of this study was to assess the efficacy of
the implemented intervention in improving osteoporosis screening and treatment, thereby preventing
subsequent fractures after an initial MTF.
Methods: Prospective, single-centre, cohort study of MTF patients of 50 years or older. A standardized questionnaire and telephone interview were used to collect one-year follow-up data. The primary
outcome was the rate of patients undergoing Dual X-ray Absorptiometry (DXA) scanning. Secondary
outcomes were: the rate of patients with a diagnosis of osteoporosis or osteopenia, the rate of patients
treated with anti-osteoporotic medication and the rate of patients with a subsequent fracture. DXA rate,
the prevalence of a diagnosis (osteoporosis/osteopenia) and data on medical treatment were compared to the results of a previous study in the same hospital.
Results: A total of 411 patients were included (mean age: 72±9.3 years). 63.3% of the patients received a DXA scan, compared to 12.6% reported in our previous study. Of all patients who received
a DXA scan, 82.9% were diagnosed with osteoporosis or osteopenia. Of the patients who had a DXA
proved diagnosis of osteoporosis, 57.1% received specific and 90.8% received unspecific treatment
for osteoporosis. Fifteen patients (4.2%) had a subsequent fracture as a result of a minor trauma fall.
Conclusion: The implementation of a MTF secondary prevention program with dedicated health professionals improved the rate of patients who underwent DXA screening by 5-fold. Despite this improvement, DXA screening was missed in over a third of the patients. Furthermore, there is still a lack of patients being treated with specific osteoporosis medication. Consequently, this tailored intervention is a
promising first step in improving geriatric fracture care. However, further work to improve the rate of osteoporosis screening and treatment for the long-term prevention of subsequent MTF is recommended.

31.9
Medical scribes as a key help on the emergency department: an action to reduce the administrative
burden for assistant physicians
M. Dosch, T. Hertig, J. Sinistra, D. Inderbitzin, A. Ringger (Solothurn)
Objective: Electronic health recording (EHR) has created an abundance of administrative activities that
keep doctors away from their patients and holds them in front of their computer. Less time with patient
decreases patient and physician satisfaction and increases risks for inappropriate prescription and
malpractice. Our project aims to observe the impact of medical scribes on the administrative burden
for assistant physicians on the emergency department. We hypothesize that patient and physician
satisfaction will increase when physician have more time available for direct patient contact.
Methods: A scribe program was implemented on the emergency department during labour-intensive
periods, that are typically outside office hours and therefore difficult to cover by secretaries. We performed a quasi-experimental prospective cohort study, measuring time used for documentation as a

Figure 1. Survival comparison between IIIA-T group, IIIA-N2 group, and Stage IIIB

primary endpoint. Physician productivity in terms of time, and patients / physician satisfaction, quantified using Likert-Type scales, were used as secondary endpoints. A total of 10 physicians and 2 medical scribes took part in the study. Scribes were trained for 1 month before data recording.
Results: In our data so far, we observed a significant reduction of the time passed in front of the computer for documentation, including reports writing, from 55.3% ± 2.6% without a medical scribe to
33.2% ± 4.8% with a medical scribe (p = 0.0145, Mann-Whitney test). Time passed with the patient
was increased from 18.5% ± 2.2% to 46.2% ± 3.2% (p = 0.0012, Mann Whitney test). We observed no
difference in the time used for patient care that were 13.87% ± 5% and 11.52% ± 2.9% (p = 0.6838,
Mann Whitney test). Results from questionnaires are still in progress. The number of patients seen by
the doctors was not controlled.
Conclusion: Our preliminary data indicate that medical scribes reduce the administrative burden for
the assistant physician in the emergency department and increase valuable time with the patient. We
expect that this will have a positive impact on patient and physician satisfaction too.
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31.10
The interdisciplinary care in orthogeriatrics – a model for the future, also in a regional hospital?
A. Schulz, C. von der Lippe (Uznach)
Objective: Due to demographic change, hospitals are facing an increasing number of geriatric patients. This challenge, both medical and socioeconomic, necessitates an interdisciplinary approach
to treatment.
Methods: Over a period of 11 months, we treated 169 patients at our regional acute hospital, who were
admitted to hospital into our surgical department after accidents. Included were patients at age> 80
years and patients> 70 years with two or more comorbidities. The treatment path followed a fixed algorithm. The central component was the daily visit by the traumatologist, the geriatrist, the responsible
ward physician, the nurse, case management and physiotherapy. The aim of this consistent interdisciplinary collaboration is to establish optimal treatment of all diagnoses and to plan the right aftercare at
an early stage. Together with the patients and their relatives, there was a quick planning of whether a
return to the home environment, an external rehabilitation or the transfer to our geriatric department for
acute geriatric treatment was to be pursued.
Results: The mean age of all 169 patients was 85.7 years (69-100). The average length of stay in the
surgical department was 4.7 days (1-21), shortened to 3.2 days (1-8) in patients who were undergoing geriatric treatment. We treated 62 hip fractures during this period, of which 60 patients underwent
surgery. 32 of these patients with hip fractures were admitted to geriatric department for early rehabilitation after an average of 2.51 days. The length of stay at the acute surgical department could be kept
very short, which is optimal for both medical and economic reasons.
Conclusion: The literature shows that the interdisciplinary cooperation for geriatric patients after accidents leads to a shorter length of stay as well as an improved outcome. Fortunately, we were able to
confirm in our first results a short length of stay on the acute care unit. Also in a regional hospital, this is,
based on our findings, a model for the future treatment of geriatric patients after accidents.
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39.1
Stage IIIA should be divided in two different subgroups according to n and t stage in patients with
resected lung cancer: validation with another center database
N. Citak1,2, L. Guglielmetti1, Y. Aksoy2, O. Isgörücü2, M. Metin2, A. Sayar2, I. Opitz1, D. Schneiter1,
W. Weder1, I. Inci1 (1Zurich, 2Istanbul/TR)
Objective: Stage IIIA-NSCLC includes a very heterogeneous group of patients depending on tumor
localization, and extension of nodal disease. Therefore therapy still remains very controversial. The
purpose of our study was to compare the survival between Stage IIIA subsets (T3N1 or T4N0/1 versus
T1/2N2), and to validate our results with another center database.
Methods: Between 2007 and 2017, 2057 patients completely resected for NSCLC were retrospectively
analyzed. There were 424 patients who had Stage IIIA and 82 patients who had Stage IIIB (T3/4N2).
Stage IIIA patients were divided into two subsets according to tumor localization (T3N1 and T4N0/1,
IIIA-T group; n=308) and extension of nodal disease (T1/2N2, IIIA-N2 group; n=116). Age, gender,
pack/years, and comorbidity did not differ between subsets. Another Thoracic Surgery Center cancer
database was used for validation.
Results: IIIA-N2 group had more adenocarcinoma than IIIA-T group (52.6% vs 29.5%, p<0.001), and
pneumonectomy was more performed in IIIA-T group (51.0% vs 32.8%, p=0.001). In multivariate analysis, N2 and age > 65 were significant independent negative prognostic factors (p<0.001). Five-year
survival for patients in IIIA-T group was 51.3% (median 64 months), whereas it was 25.7% (median
31 months) for IIIA-N2 patients (HR: 1.834, 95%CI [1.345-2.501], p<0.0001) (Figure 1). There was no
statistically difference regarding the survival between IIIA-N2 and Stage IIIB (25.7% vs 25.3%, p=0.4).
According to the results, we performed a re-staging for Validation Cohort patients as; Stage IIIA-T (including T3N1 and T4N0/1) (n=139), Stage IIIA-N (including T1/2N2) (n=104), and Stage IIIB (n=50).
Stage IIIA-T had a statistically better survival than Stage IIIA-N (50.5% vs 27.1%, HR: 1.707, 95%CI
[1.231-2.366], p=0.0007), whereas five-year survival rates were similar for Stage IIIA-N and Stage IIIB
(27.1% vs 27.1%, p=0.9) (Figure 2).
Conclusion: Since our results were validated with another center database, we propose that stage
IIIA should be divided into two different subgroups according to the primary tumor extension (T) and
mediastinal lymph node involvement (N) in the next TNM classification.

A novel combination strategy to treat KRAS-mutant lung cancer
R.-W. Peng, S.-Q. Liang, E. D. Bührer, S. Berezowska, T. M. Marti, L. Froment, H. Yang, S. R. Hall,
E. Vassella, Z. Yang, G. J. Kocher, M. J. Amrein, C. Riether, A. F. Ochsenbein, R. A. Schmid (Bern)
Objective: Drug resistance inevitably limits clinical efficacy of cancer treatment, which is particularly
relevant for KRAS-mutant cancers, the most common type of human malignancies defined by genetic
alterations and the largest subset of tumors that cannot be effectively targeted by currently available
therapeutics. The purpose of this study is to identify novel drug targets whose inhibition enhances the
antitumor efficacy of standard first-line chemotherapy.
Methods: Various in vitro models that recapitulate KRAS-mutant lung cancer cells evolving acquired
resistance to chemotherapy (cisplatin/pemetrexed) were generated and subjected to pharmacological screens. Tumor vulnerabilities selectively associated with drug-resistant cells were identified and
characterized by in vitro, ex vivo and in vivo approaches.
Results: We found that the mammalian target of rapamycin (mTOR) pathway is hyperactivated in
KRAS-mutant lung cancer cells that evolve resistance to chemotherapy and in patient-derived KRASmutant lung adenocarcinoma treated with chemotherapy. We further showed that drug-resistant
KRAS-mutant lung cancer cells rely on persistent mTOR signaling for survival and that its inhibition
restores sensitivity of resistant KRAS-mutant lung cancer cells to chemotherapy. Importantly, drug
combinations of clinically approved mTOR inhibitors with chemotherapy synergize in inhibiting cell
proliferation of KRAS-mutant cancer cells in vitro and in vivo. These results pinpoint activated mTOR
signaling as a mechanism of resistance to chemotherapy in KRAS-mutant lung cancer and validate a
rational and readily translatable strategy to treat KRAS-mutant lung cancer.
Conclusion: Our study identifies a novel mechanism of resistance mechansim to chemotherapy and
validates a combination strategy to treat KRAS-mutant lung cancer.

39.3
Implementing CT tumor volume and CT pleural thickness into future staging systems for malignant
pleural mesothelioma
O. Lauk, M. Patella, M. Friess, T. Frauenfelder, D. L. Nguyen-Kim, S. Hillinger, I. Inci, W. Weder, I. Opitz
(Zurich)
Objective: Tumor thickness and tumor volume measured by computed tomography (CT) were suggested as valuable prognosticator for malignant pleural mesothelioma (MPM) patients’ survival. The
purpose was to assess the accuracy of CT scan based preoperatively measured tumor volume and
thickness. Therefore, we correlated the resected tumor weight and pathologically assessed tumor
thickness to the CT derived data. Additionally, we calculated their impact on overall survival (OS) of
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patients resected after induction chemotherapy.
Methods: From 09/2013 – 08/2018, 73 patients were treated with induction chemotherapy followed
by (extended) pleurectomy/decortication ((e)P/D). In 62 patients correlations were made between
CT-volume and -tumor thickness and tumor weight. Further tumor volume and maximum tumor thickness of pathological specimen, as well as pT/IMIG stage were correlated using Pearson correlation.
For correlation with OS Kaplan-Meier curves were made and log rank test was performed for all measurements dichotomized at the median. Overall survival was calculated with Kaplan-Meier analysis and
tested with long rank test.
Results: The analysis revealed a strong correlation between CT tumor volume (median 76ml (1.5787ml) and actual tumor weight (median 464.5g (95-982g)) (correlation coefficient r2=0.677,
p<0.001) and actual tumor volume at surgery (530ml (130-1000ml)) (r2=0.654, p<0.001). There
was a moderate correlation between maximal CT thickness (median 8.9mm (3.1-39.8mm)) and pT
stage and IMIG stage (both: r2=0.430, p=0.001,). OS was significantly influenced by CT tumor volume (p=0.04), CT thickness (maximum thickness, p=0.001) and the most, by the combination of both
measurements (p=0.006) with a cut off at 76ml and 8.9mm, respectively (Figure).
Conclusion: The correlation between preoperatively assessed CT tumor volume and actual tumor volume as well as tumor weight showed a moderate to strong correlation and furthermore significantly
influenced OS. However, even though CT thickness does not correlate to pathologically assessed tumor thickness, the impact on OS is at least equivalent and therefore supporting integration of CT tumor
volume and tumor thickness into future staging systems.

39.5
Evaluation of feasibility and toxicity of irradiation combined with cisplatin-fibrin administration after
lung sparing surgery in an orthotopic immunocompetent rat model for malignant pleural mesothelioma
O. Lauk, M. Kirschner, M. Meerang, K. Furrer, I. Grgic, V. Orlowski, F. Tschanz, M. Pruschy, I. Opitz (Zurich)

39.4
Low dose photodynamic therapy promotes a cytotoxic immunological response in a murine model of
malignant pleural mesothelioma
S. Cavin, J. Faget, A. Gkasti, Y. Hao, E. Meylan, J. Y. Perentes (Lausanne)
Objective: Malignant pleural mesothelioma (MPM) is an aggressive neoplasm with limited treatment
options. An increased 5-year survival rate was reported in patients with MPM managed by multimodal
therapy including extended pleural decortication and photodynamic therapy (PDT). Recent data has
suggested that durable disease control in MPM patients was associated to patient immunization
against their cancer. Here we determined the immunological impact of low dose Visudyne (BPD-MA)mediated PDT (L-PDT) in a syngeneic immunocompetent murine model of MPM.
Methods: MPM AE17 cells were implanted in C57BL/6 mice (n=24) and grown up to 30mm3 in volume. Animals were then separated into two treatment groups: L-PDT (BPD-MA 0.4 mg/kg i.v., 10J/cm2,
50 mW/cm2, drug-light interval 10 min, n=12) and control (BPD-MA 0.4 mg/kg i.v., no light exposure,
n=12). Half of each treatment group was sacrificed at day 2 while the other half at day 7. Tumors were
harvested and processed for analysis by 16-color flow cytometry to extract the tumor immune signature and determine its response to treatment.
Results: We observed no difference in tumor size in this study between treatment groups. Multi-color
flow cytometry analysis revealed a significant increase in the proportion of CD8+ T cells (CD8+CD3+,
p<0.05) as well as an enhanced activation of macrophages (p<0.05), CD11b+ dendritic cells
(p<0.05) and of myeloid derived suppressor cells (mMDSCs, p<0.05) two days after L-PDT compared
to controls. Interestingly, seven days after L-PDT, while CD8+ T cells remained high (p<0.05), the proportion of macrophages and of CD4+CD103+ cells went down (p<0.05). In parallel, the activation
status of CD11b+ dendritic cells and mMDSC were decreased (p<0.05) while the activation status of
macrophages was increased (p<0.05).
Conclusion: L-PDT created a marked modification of the immune signature of MPM that seem to favor
a CD8+ cytotoxic T cell response. Further work combining this approach with immune checkpoint
inhibition may help boost the impact of immunotherapy, particularly in tumors with low immunogenicity such as MPM.

Objective: To investigate new therapeutic treatment combinations for MPM, we performed lung-sparing surgery followed by cisplatin/fibrin application and hemithoracic irradiation in an immunocompetent rat model for malignant pleural mesothelioma (MPM).
Methods: F344 rat (n=3) were implanted sub-pleurally (parietal pleura) with 1 million rat mesothelioma cells (IL45-luciferase). Formed tumor nodules confirmed by bioluminescence (BL) were resected
on day 9 after implantation. Three days later, CT-guided local irradiation of the former tumor region,
resembling IMRT in human patients, was performed using an image-guided small animal radiotherapy
platform (Precision X-Ray, X-Rad SmART) 225 kV unit with a dose rate of 3Gy/min with precise localization and a single high dose of 10Gy. Treatment scheme was as followed: i) Tumor resection
followed by intracavitary cisplatin-fibrin application (male, n=1) ii) Tumor resection followed by 10Gy
radiotherapy (male, n=1) iii) Tumor resection followed by intracavitary cisplatin-fibrin plus 10Gy radiotherapy (male, n=1).
Results: We successfully treated 1 animal per group according to the methods above. The irradiation
was performed after visualization of the tumor with BL-imaging to ensure an individual treatment plan.
None of the animals, whether with radiotherapy alone or in combination with cisplatin/fibrin application, showed any signs of respiratory side effects. In addition, none had reduced pulmonary functions,
measured by increased breathing or the appearance of blue or white colored ear/extremities/eyes
assuming desaturation. Furthermore, neither significant body weight loss ≥ 15%, deterioration of body
conditioning score nor of the activity score were observed in the immediate post-interventional phase.
The survival for group i, ii and iii was 14 days, 11 days and 18 days, respectively.
Conclusion: Irradiation alone and in combination after cisplatin/fibrin application in rats is safe up to a
dosage of 10Gy. The desired radio-sensitizing effect by intracavitary cisplatin will be further evaluated
in the same animal model as already planned in a dose adjustment phase.

39.6
Chest wall resections and reconstructions for malignant diseases: a single center experience in 158
cases
L. Elahi-Rausis, E. Abdelnour, M. Gonzalez, D. Hasselbach, T. Krueger, W. Raffoul, H.-B. Ris, J. Y. Perentes
(Lausanne)
Objective: The surgical management of tumors involving the chest wall is challenging and should
achieve complete resection and insure stability/function. Here we reviewed 158 chest wall resections
performed in one center for diverse malignancies over a 15-year period and report in-hospital morbidity/mortality and oncological outcome.
Methods: The records of 158 chest wall reconstructions performed in 150 patients between 2003 and
2018 by a joint team of reconstructive and thoracic surgeons were reviewed. We determined, for each
patient, the extent of resection, the reconstruction type, the postoperative surgical and non-surgical
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complications and the oncological long-term outcome.
Results: Chest wall resections were performed in the context of lung cancer (31%), primary
chest wall tumors (33%), breast cancer (15%) or metastasis (20%). Full thickness (skin, muscle,
ribs±sternum±clavicule) chest wall resection was performed in 66 cases while the other 92 cases
involved bony chest wall with no superficial soft tissue. Associated lung resections were required in
72 patients (wedge 43%, lobectomy 43%, pneumonectomy 14%). Chest wall reconstructions were
performed using pedicled muscle flaps (15%) prosthetic chest wall subsitutes (mesh with and without
methyl methacrylate reinforcement, 38%) or a combination of both (47%). The postoperative mortality
was of 2.5% and related to septic/hemorrhagic shock (n=3) and pulmonary embolism (n=1). Postoperative morbidity consisted of pneumonia (21%), arrhythmia (10%), pleural effusion (15%) and pulmonary embolism (2%). A complete tumor resection was obtained in 123 patients (78%) and chest
wall stability and integrity was achieved in all patients. Mean patient follow-up was of 44 ± 43 months
Overall and disease free survival were 46±44 and 31±41months, respectively.
Conclusion: Chest wall resections and reconstructions performed in the context of a multimodal approach can offer rewarding overall and disease free survivals while preserving the chest wall integrity
and functionality. Postoperative morbidity and mortality rates are acceptable.

the 16 patients diagnosed with lung cancer, nine were incidental findings on the explanted lung (group
2a) and seven had secondary malignancy (group 2b). Survival was significantly lower in group 2b
(p<0.05) (figure 1) and mean time interval between transplant and diagnosis was 65.3 months. Mean
age of donors was 48.2+/-16 years in group 1 and 60.4+/-6.8 in group 2b (p<0.001). The donor’s
smoking history was similar in both groups (46.3% in group 1 versus 42.9% in group 2b). Mean age
of recipients at transplantation was 47.9+/-14 years in group 1, 55.7+/-6.7 in group 2a (p<0.05) and
61+/-4.2 in group 2b (p<0.05).
Conclusion: We conclude that the age of both donors and recipients is a risk factor for lung cancer in
transplant recipients whereas neither the donor’s smoking status nor the recipient’s primary diagnosis
is associated with this complication. Overall, a diagnosis of lung cancer has a poor prognosis in this
population.
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The co-expression of CD26 and TGF-β1 renders lung cancer targetable to CD26-inhibition
N. Enz1, F. Janker2, S. Andreoli2, C. Opelz2, W. Weder2, J. H. Jang2, W. Jungraithmayr1 (1Rostock/DE,
2
Zurich)
Objective: CD26/dipeptidyl peptidase 4 (CD26) is a transmembrane multifunctional molecule present on various haematopoetic and somatic cells. We showed previously that lung cancer growth is
decreased upon CD26-inhibition. Also, we could demonstrate that CD26 is highly expressed in human
lung adenocarcinoma. We here extended our analysis on the expression of CD26 within the lung tumor
microenvironment.
Methods: Samples from patients with lung malignancies (n=103) including adenocarcinoma (n=38),
squamous carcinoma (n=26), lung metastases (n=14), and others (n=25) were analyzed against
normal lung on a gene level for CD26, TGF-β1, TGF-R1, TGF-R2 and CCL2 by RT-qPCR, on a protein level
for CD26 and TGF-β1 by ELISA, and by immunohistochemistry (IHC) for CD26 (n=80). The expression
of CD26 on tumor cells was graded from 0 to 3.
Results: Adenocarcinoma expressed significantly more CD26 than other thoracic malignancies
(n=80, p=0.0001). While stage IA adenocarcinoma expresses significantly higher amounts of CD26
compared to stage IIIA (p=0.0019), levels of CD26 raised in stage IIIB and IV, however, without significance. Furthermore, we found a significant correlation between the gene expression of CD26 on
tumors for TGF-β1 (p<0.0001), TGF-R1 (p=0.0004), and TGF-R2 (p<0.0001). Also, the pro-inflammatory chemokine ligand CCL2 was significantly correlated with CD26 (p=0.0011). The co-expression of
CD26 and TGF-β1 could be additionally confirmed on a protein level.
Conclusion: We could confirm that CD26 is highly expressed in lung adenocarcinomas and that CD26
is co-expressed with pro-fibrotic proteins relevant to tumor microenvironment formation. This co-expression supports the potential for the treatment of lung cancer with CD26-inhibitors.

Increased mitochondrial mass is associated with cisplatin resistance and pemetrexed sensitivity in
non-small cell lung cancer cells
T. M. Marti, Y. Gao, P. Dorn, S. Liu, H. Deng, R. W. Peng, S. R. Hall, G. Kocher, R. A. Schmid (Bern)
Objective: Lung cancer in both men and women is the leading cause of cancer-related deaths. More
than 80% of lung tumors are non-small-cell lung cancers (NSCLC). Cisplatin plus pemetrexed combination therapy is considered the standard treatment for patients with advanced non-squamous NSCLC.
However, advanced NSCLC has a low 5-year survival rate of approximately 30%. This is mainly due to
the development of therapy resistance. We previously showed that the NSCLC cell line A549 harbors
different subpopulations including a mesenchymal-like subpopulation featuring increased chemo- and
radiotherapy resistance. Very recently, therapy resistance in hematological and solid tumors has been
associated with increased mitochondrial activity. Thus, the aim of this study was to investigate the role
of the mitochondrial activity in NSCLC chemotherapy resistance.
Methods: Mito Tracker was used to stain the mitochondrial mass of the mesenchymal-like population
from NSCLC cell line A549. Real Time PCR(RT-PCR) was used to quantify the mitochondrial DNA copy
number. FACS (Fluorescence-Activated Cell Sorting) was used to sort two subpopulations Mito-High
(10%) and Mito-Low (10%). The cisplatin and pemetrexed response of these two populations was
tested by colony formation assay.
Results: After pemetrexed treatment, mitochondrial mass increased in parental A549 cells over time.
A549 mito-HIGH subpopulation cells featured a significant increase in mitochondrial DNA copy numbers relative to Mito-LOW cells indicating phenotypically distinct subpopulations can be isolated by our
FACS sorting strategy. The proliferation rate of Mito-HIGH cells was significantly increased. Mito-HIGH
subpopulation cells was more resistant to cisplatin treatment compared to mito-LOW cells. Interestingly, Mito-HIGH cells were sensitive to pemetrexed treatment compared to Mito-LOW cells.
Conclusion: This study revealed that the level of mitochondrial mass is positively associated with cisplatin resistance in the mesenchymal-like A549 subpopulation. In contrast, high levels of mitochondrial
mass confer pemetrexed sensitivity. Thus, cisplatin resistant cells characterized by high levels of mitochondrial mass are susceptible to pemetrexed treatment, which could explain the increased efficiency
of the combination therapy in the clinical setting.

39.8
Outcome of incidental and secondary bronchogenic carcinoma following lung transplantation
C. Forster, A. Koutsokera, J. D. Aubert, M. Gonzalez, T. Krueger, J. Y. Perentes, E. Abdelnour-Berchtold
(Lausanne)
Objective: International registries report an overall incidence of 4% of lung cancer in recipients after
lung transplantation. Most concern single lung transplant with past smoking history, idiopathic pulmonary fibrosis or COPD. These patients with poor prognosis develop malignancy in their remaining
native lungs. However, bronchogenic carcinoma in the transplanted allograft is rare and little is known
about double-lung transplant series paired to their donor lung characteristics.
Methods: A retrospective single institution experience based on all patients undergoing lung transplantation between January 2004 and December 2018. All recipients with (group 2) and without (group
1) lung cancer were identified. Two subgroups were then defined according to unforeseen tumors discovered on the explanted lungs (group 2a) or to those that developed de novo on the allograft (group
2b). Kaplan-Meier curves, demographic and pairwise tests were computed depending on the dataset.
Results: From all 257 patients, 95% (n=244) underwent a double-lung transplant procedure. Out of
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40.1
Thyroïdectomie endoscopique par voie transvestubulaire. Expérience préliminaire
J. Vidal Fortuny1, A. Mennet2, L. Calvi1, P. Moreno Llorente3 (1Sion, 2Genolier, 3Barcelona/ES)
Objective: La thyroïdectomie transorale endoscopique par voie vestibulaire (TOETVA) est une nouvelle
approche qui évite les cicatrices externes. Cette étude présente les résultats de 27 patients opérés par
deux chirurgiens seniors dans des centres chirurgicaux privés de Suisse et Espagne.
Methods: Entre août 2017 et novembre 2018 27 patients ont bénéficié d’une TOETVA : 26 femmes
et 1 homme avec une médiane d’âge de 44 ans [17-67 ans]. Le tableau montre les données dé-
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mographiques et cliniques des patients.
Results: 22 lobectomies thyroïdiennes, 5 thyroïdectomies totales dont une avec curage ganglionnaire
central ont été réalisées. Les glandes parathyroïdes supérieures ont été identifiées comme étape préalable à l’identification du nerf laryngé récurrent (NLR); ceci a permis d’identifier 31 des 32 nerfs à
risque. La durée de l’hospitalisation médiane était de 2 jours [1-4 jours]. Le temps total d’opération
(temps de pose des trocarts, thyroïdectomie et extraction de la pièce), était de 111 minutes [93 – 225
min] avec une réduction avec l’expérience (temps médian des 10 premières TOETVAs 143,5 min vs
temps médian des 10 dernières 108,5 min, p = 0.0223). Un patient a présenté une parésie transitoire
du NLR avec récupération confirmée par laryngoscopie à 4 semaines. Tous les patients ont présenté
une anesthésie transitoire du territoire du nerf mentonnier. Il n’y a pas eu de conversion, infection de
plaie ou réadmission à l’hôpital. Un patient a présenté une asymétrie transitoire de la musculature
labiale et un patient a présenté une hypoparathyroïdie transitoire.
Conclusion: Chez certains patients, l’approche transorale de la thyroïde permet une chirurgie efficace
1 : données
démographiques
et cliniques
patientsassociée
(% (nombres)
et Tableau
sans danger.
Il n’y a pas
de cicatrice externe
visible et des
la morbidité
à l’abordouchirurgical
médiane
[min - max])
est
transitoire.
Donnes démographiques et cliniques des patients
Age (médiane, ans)
44 [17-67]
Sexe
26 femmes 1 homme
Taille du nodule (médiane, cm)
3,4 [1,1-4,5]
Volume de la lésion (ml)
8,2 [0,7-15,47]
Indication chirurgicale
Goitre multinodulaire
11,1% (3/27)
Bethesda II
40,7% (11/27)
Bethesda III
3,7% (1/27)
Bethesda IV
22,2% (6/27)
Bethesda VI
11,1% (3/27)
Nodule toxique
11,1% (3/27)
Type de chirurgie
Lobectomie thyroïdienne
81,5% (22/27)
Thyroïdectomie totale
14,8% (4/27)
Thyroïdectomie totale + curage central
3,7% (1/27)
Temps de chirurgie 111 [93-225]
Séjour (médiane, jours) 2 [1-4]

Tableau 1 : données démographiques et cliniques des patients (% (nombres) ou médiane [min - max])

40.2
Can preoperative vitamin D deficiency predict postoperative hypoparathyroidism following thyroid
surgery?
G. Manzini1, F. Malhofer1, T. Weber2 (1Ulm/DE, 2Mainz/DE)
Objective: Postoperative hypoparathyroidism remains a relevant problem after thyroid surgery. Although the roles of vitamin D deficiency and other risk factors have been discussed in previous studies,
variable results have been reported. This prospective study aimed to evaluate the potential influence
of preoperative vitamin D levels on transient and permanent postoperative hypoparathyroidism in a
large series of consecutive patients who underwent bilateral thyroid surgery at a tertiary referral center.
Predicting the risk of postoperative hypocalcemia could be helpful for individual prognoses and medical treatment.
Methods: Documentation and analysis of bilateral thyroid operations performed between July 2011
and May 2014 were studied. Results involving age, gender, diagnosis, surgical techniques, pre- and
postoperative calcium and parathyroid hormone (PTH) levels, and especially, the role of preoperative
vitamin D levels were assessed in uni- and multivariate analyses. Postoperative hypoparathyroidism
was defined as a total calcium level < 2.1 mmol/l, a PTH level < 10 pg/ml or typical clinical symptoms
despite normal PTH or calcium levels. Permanent hypoparathyroidism was defined as an ongoing necessity of calcium or vitamin D supplementation due to decreased PTH or calcium levels at 6 months
after parathyroid surgery.
Results: Bilateral thyroid surgery was performed in 361 patients with multinodular goiters (n = 224),
Graves’ disease (n = 40) or thyroid carcinoma (n = 97). In total, 124 patients (34%) with postoperative
hypoparathyroidism, defined as having a PTH level ≤ 10 pg/mL, were treated with calcium and vitamin
D regardless of their symptoms. The rate of permanent hypoparathyroidism was 3.6% and correlated
with the extent of surgery; the highest risks were shown for total thyroidectomy and central lymph node
dissection. In univariate analysis, the extent of surgery, parathyroid autotransplantation and histopathology were the strongest predictors of hypoparathyroidism. Even severe vitamin D deficiency (< 10
ng/mL) showed a trend only towards a higher transient hypoparathyroidism risk (p = 0.0514) but
failed to predict permanent hypoparathyroidism.
Conclusion: Postoperative PTH levels accurately identified patients at risk for hypoparathyroidism. Decreased preoperative vitamin D levels could not predict hypocalcemia, and high vitamin D levels could
not prevent permanent hypoparathyroidism.

40.3
Assessment of intraoperative parathormone monitoring (IOPTH) during minimal invasive parathyroid
surgery
C. Urena, T. Zingg, N. Demartines, M. Matter (Lausanne)
Objective: Hyperparathyroidism (PHP) is due to single adenoma in more than 80% of patients. Best
treatment is minimal invasive parathyroid surgery (MIP) today possible because of the value of Imaging (MIBI scintigraphy with SPECT-CT or PET-choline). In order to overcome a missed double adenoma,
guidelines recommend using intraoperative PTH monitoring (IOPTH). Based on decreasing PTH values
(or not) in defined periods, surgeons must continue exploration. IOPTH strategy however, was challenged due to waiting time and costs.
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Methods: Single tertiary center assessment of 377 patients operated for PHP by MIP between 2005
and 2018. MIP and IOPTH were feasible in 217 patients based on MIBI scintigraphy. IOPTH were performed at T0 (induction), T 10 min, and T 15 min. after adenoma clamping. Patients were divided in
group A and B according to a successful IOPTH monitoring (50% T0 PTH decrease in 10-15 min A) or
not (B). Based on the high accuracy of imaging and to avoid waiting time the meaning of unsuccessful
IOPTH was challenged in our institution, and did no longer indicate further surgery. PTH dosage was
then performed at day 1 only. Statistics used in the present study were Student T test and Chi-square
test.
Results: In group A one successfully operated patient out of 185 (0.5%9 had a persistent PHP with a
second adenoma removed 9 months later). Only one single patient had double adenoma detected
preoperatively and treated successfully. In group B only one patient out of 32 was further explored
(3%): no second adenoma was detected and PTH returned to normal value. Only one single patient
not further explored remained with PHP. In the remaining 30 patients 22 had a normal PTH at day 1
and 8 during the next days. Specificity of IOPTH was 0.86 and sensitivity 0.5. Patients in group A were
significantly younger with significantly lower preoperative and T0 PTH (p<0,05). No difference was
observed regarding gender distribution and position of adenomas (P3 versus P4).
Conclusion: Double adenoma is a rare event. Based on high false negative rate of IOPTH and because
of better imaging (PET-choline) IOPTH should not be used systematically in MIP.

40.4
Parathyroid indocyanine green angiography may help to reduce hypoparathyroidism after total thyroidectomy: a retrospective study in a consecutive series of 968 patients
M. S. Demarchi, W. Karenovics, J. Vidal Fortuny, F. Triponez (Geneva)
Objective: Post-operative hypoparathyroidism is the most common complication after thyroidectomy
occurring in up to 30% of patients; it’s the result of intentional or inadvertent extirpation, trauma, or
devascularization of the parathyroid glands. Technical difficulty of the procedure, surgical expertise
and parathyroid auto-transplantation, are associated with a reduction in the risk of surgical hypoparathyroidism. Intraoperative parathyroid imaging is among novel strategies being investigated to decrease the rate of surgical hypoparathyroidism Our study objective was to assess whether the introduction of parathyroid gland angiography with the fluorescent dye indocynine green (ICG) reduced the
rate of hypoparathyroidism in a consecutive series of total thyroidectomies.
Methods: Retrospective observational study between January 2012 and October 2018 of all patients
in our database (N=968) undergoing total thyroidectomy, comparing the incidence of hypoparathyroidism on post-operative day 1 (POD1) before and after the introduction of ICG angiography in 2014.
Hypoparathyroidism was defined as PTH level <1.1 pmol/L. The serum levels of calcium and PTH on
POD 1 were compared using student’s t-test.
Results: POD1 hypoparathyroidism was observed statistically significantly less often in the 217 patients who had ICG angiography vs. 751 who did not (4% vs. 10%, p=0.0076). The overall rate of POD1
hypoparathyroidism decreased after May 2014, although not statistically significant (8.0%vs.10.4%,
p=0.2075). Moreover, the PTH level on POD1 was statistically significantly higher in patients after the
introduction of ICG angiography as compared to patients before (3.27pmol/l +/-1,70 vs. 2.77pmol/l
+/-1,49, p=0.0000092 two-sided T-test). No differences in the mean serum POD1 calcium level was
observed before (2,28mmol/l +/-0,19) and after (2,24mmol/l +/-0,18) the introduction of ICG angiography.
Conclusion: The use of ICG angiography was associated with a statistically significant decrease of hypoparathyroidism and higher POD1 PTH levels. This suggests that increased awareness of parathyroid
vascularization could be a favorable adjunct to parathyroid preservation during total thyroidectomy.

40.5
Assessment of remnant viability in posterior retroperitoneoscopic partial adrenalectomy in a preclinical model
B. Seeliger1,2, M. K. Walz2, P. F. Alesina2, R. Pop1, A.-L. Charles1, B. Geny1, P. Mascagni1, E. Seyller1,
M. Barberio1, V. Agnus1, J. Marescaux1, M. Diana1 (1Strasbourg/FR, 2Essen/DE)
Objective: A surgical approach preserving functional adrenal tissue, unilaterally or bilaterally, allows
to achieve a biochemical cure while preventing the necessity for lifelong steroid replacement. The aim
of this experimental acute study was to evaluate the impact of partial adrenalectomy on the remnant
adrenal gland perfusion and function.
Methods: Five pigs underwent bilateral posterior retroperitoneoscopic central division of the adrenal
glands into a cranial and a caudal segment (n=9, plus one intact control gland). Intraoperative assessment tools for remnant perfusion included computer-assisted quantitative fluorescence imaging,
local lactate sampling, and computed tomography (CT). CT-scans from 3 randomly selected pigs (6
intact adrenal glands) in our database served as controls for CT analysis. Following intraoperative
assessments, bilateral retroperitoneoscopic completion adrenalectomy was performed (n=10). The
postoperative specimen analysis integrated mitochondrial activity using the oxygraphic method.
Results: Mean logarithmic fluorescence intensity signal evolution over time (40 s) was significantly
lower in the cranial (0.27±0.37) as compared to the caudal (0.79±0.2) segment of each adrenal
gland (p=0.0195). Evaluation of intraoperative CT in the portal phase demonstrated a significantly
lower contrast uptake in the cranial segments as compared to caudal segments in divided glands
versus intact glands (mean difference -40.0HU vs. 1.2HU, p=0.009). These imaging findings suggesting decreased perfusion in the cranial segment were congruent with significantly higher mean local
capillary lactate levels in the cranial adrenal segment (11.58±6.53 cranially vs. 5.66±5.79 caudally)
(p=0.0388). Mitochondrial respiration rates did not show any statistically significant difference between different intervals for completion adrenalectomy (1.75-4.3h), nor between the cranial and caudal segments.
Conclusion: After adrenal gland division, quantitative fluorescence imaging, CT and local lactate
sampling could discriminate between regular and reduced perfusion of adrenal remnants. However,

those intraoperative measurements could not exactly predict the degree of function preservation. The
mitochondrial function in each half of the adrenal glands was preserved up to 4.3 hours after gland
transection. The correlation between remnant perfusion and long-term viability is currently being investigated.
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43.1
Nestin and CD34 expression in colorectal cancer promotes a favorable immune response and consequently a beneficial overall survival
A. Tampakis1, B. Weixler2, S. Rast1, E. C. Tampaki3, E. Cremonesi1, N. Tosti1, C. Kettelhack1, C. Ng1,
S. Piscuoglio1, T. Delko1, S. D. Soysal1, G. C. Spagnoli1, U. von Holzen4, S. Eppenberger-Castori1,
L. Terracciano1, L. Tornillo1, M. von Flüe1, S. Däster1, R. A Droeser1 (1Basel, 2Berlin/DE, 3Athens/GR,
4
Goshen/DE)
Objective: Nestin, represents a class VI intermediate filament protein of the cytoskeleton and cells
expressing nestin harbor properties of progenitor/stem cells. CD34 is a transmembrane phosphoglycoprotein, known as a marker of hematopoietic progenitor and stem cells. Both molecules have
been implicated in processes such as tissue injury and malignant transformation. In colorectal cancer
(CRC) they have been used as neoangiogenesis markers. The aim of this study was to evaluate expression patterns of nestin and CD34 in CRC and to determine their clinical significance.
Methods: A clinically annotated tissue microarray including 599 patients with CRC was analyzed by
immunohistochemistry to investigate expression patterns of nestin and CD34. Results were correlated
with clinicopathological characteristics and survival data. Nestin and CD34 gene expression was analyzed in 39 freshly excised CRC specimens via RT-PCR (reverse transcription PCR). Associations of
nestin and CD34 with a panel of cytokines and chemokines related to hypoxia and immune response
processes were assesed by RT-PCR and TCGA analysis.
Results: Expression of nestin and CD34 was observed only in cells of the tumor stroma. High expression of both markers was correlated with T1 and T2 tumors (p=0.020) as well as with lower vascular
invasion (p<0.001). Patients displaying simultaneously high expression of nestin and CD34 demonstrated a beneficial 5-year overall survival (65%; 95%CI=55-73 vs 45% 95%CI=37-53) independent of
other clinicopathological characteristics (HR: 0.67; 95%CI=0.46-0.96; p=0.031). After performing RTPCR nestin and CD34 presented a moderate to strong correlation (r=0.37-0.78, p<0.02) for the following markers; HIF-1α, CD4, CD8, FOXP3, IRF1, GATA3, CCL2, CCL3, CXCL12 and CCL21. Nevertheless,
TCGA analysis demonstrated up-regulation of only CCL21, CD4, CXCL12 and FOXP3 when combined
expression of both markers exists.
Conclusion: Nestin and CD34 expression in colorectal cancer promotes a favorable immune response
and predicts independently a beneficial overall survival.

43.2
Fascin-1 expression in colorectal cancer: is there a high risk group of patients prone to metastasis
already in early stage disease?
A. Tampakis1, E. C. Tampaki2, A. Nonni2, K. Kontzoglou2, G. Tsourouflis2, E. Patsouris2, G. Kouraklis2
(1Basel, 2Athens/GR)
Objective: Fascin is a stem cell marker that regulates adhesion dynamics and stabilizes cell protrusion
such as filopodia. In human cancer, fascin expression has been correlated with malignant tumors
exhibiting aggressive clinical features. The aim of the present study was to assess the expression patterns of fascin in colorectal cancer and to determine its prognostic significance.
Methods: A validated assay comprised of 111 specimens of patients with primary resectable colorectal cancer, were assessed via immunohistochemistry for the expression of fascin-1. Cut-off points to
define levels of expression of fascin-1 were determined by using Roc-curve and X-tile. Results were
correlated with clinicopathological characteristics and survival data.
Results: Fascin-1 was strongly expressed in the cytoplasm of the colorectal cancer cells and in endothelial cells of tumor blood vessels. High fascin-1 expression was associated with progressive T
stage (p=0.007), the presence of lymph nodes (p<0.001) and distant metastasis (p=0.002), low
grade differentiation (p=0.002), vascular invasion (p<0.001). Patients exhibiting high expression of
fascin-1 demonstrated a significantly worse 3-year progression free survival (20% vs 75%, p<0.001)
and 5-year overall survival (13.3% vs 80%, p<0.001). Subgroup analysis comprised of patients with
UICC stage I and II only, demonstrated as well a significantly worse 5-year overall survival (48% vs
93.5%, p=0.007) when fascin-1 expression exists. High fascin-1 expression was confirmed in the multivariate analysis using Cox proportional hazard models as an independent prognostic factor of worse
progression free survival (HR; 0.290, 95% CI=0.118-0.714) and poor overall survival (HR; 0.256, 95%
CI=0.082-0.800).
Conclusion: High fascin-1 expression in colorectal cancer is an independent negative prognostic factor
for progression free and overall survival. Fascin-1 could possibly represent a target for immunotherapy
or could be utilized to identify patients at high risk to develop disease recurrence and/or metastasis
already in early stage disease.

43.3
Interleukin-22 producing T cells promote neutrophil recruitment and better clinical outcome in human
colorectal cancer
N. Tosti1, E. Cremonesi1, V. Governa1, V. Kancherla1, M. Coto1, F. Amicarella1, B. Weixler2, S. Däster1,

G. Sconocchia3, G. C. Spagnoli1,3, L. Tornillo1, L. M. Terracciano1, S. Eppenberger-Castori1, C. Ng1,
S. Piscuoglio1, M. von Flüe1, G. Iezzi1,4, R. A. Droeser1 (1Basel, 2Berlin/DE, 3Rome/IT, 4Lugano)
Objective: T cell infiltration has been recognized to significantly impact clinical outcome in human
colorectal cancer (CRC). Interleukin 22 (IL-22), a cytokine secreted by IL-17-producing CD4+ T cells
(Th17) is known to play a crucial role in inflammatory bowel disease and has been shown to have
protumorigenic activity in mouse tumor models. However, its role in human CRC is still unclear. As
consequence, we evaluated the prognostic and functional impact of IL-22 producing cells in human
CRC in this follow-up study.
Methods: In order to evaluate IL-22 expression in CRC, immunohistochemistry was performed on a
well-characterized TMA including 425 cases of Primary CRC. Moreover, phenotypic characterization
of IL-22 positive cells was assessed by flow cytometry of single cell suspensions. Next, in vitro experiments were done to further elucidate the effects of IL-22 on CRC cells.
Results: IL-22 positive cells were detected both within tumor cells and tumor infiltrating immune cells.
Whereas, IL-22 expression by tumor cells did not affect prognosis, densities of IL-22 positive immune
cells were found to be significantly associated with early T stage and MMR-deficient microsatellite stability. Importantly, IL-22 expression by CRC infiltrating immune cells was predictive of improved overall
survival independent of known prognostic factors such as T stage, N stage, tumor grade, vascular
invasion, tumor border configuration and MMR status. Phenotypic characterization of IL-22 positive
cells revealed that they consist mainly of polyfunctional CD4+ and CD8+ T cells, also producing IL-17
and IFN-g. Moreover, in vitro experiments showed a new role of IL-22 in stimulating CRC cells to release
chemokines promoting neutrophils recruitment.
Conclusion: In conclusion, our data suggest that by stimulating production of neutrophil recruiting
chemokines in tumor cells, IL-22-producing T cells might favor CRC infiltration by neutrophils, thus contributing to a more favorable clinical outcome.

43.4
Prognostic risk factor for surgical site infection in colon surgery
F. Frehner1, R. Rosenberg1, S. Lamm1, R. Galli1, J. Roth2, A. Widmer2 (1Liestal, 2Basel)
Objective: Colon surgery in Switzerland is associated with a surgical site infection (SSI) rate of 13.7 %
in 2017. SSIs prolong hospital stay and increase morbidity and mortality. The national center for infection prevention (Swissnoso) established a surveillance program and monitors postoperative surgical
site infections. However, risk factors for SSI may differ between regions. Our aim was to identify prognostic risk factors which correlate with increased surgical site infections.
Methods: We analyzed the Swiss Noso data of all patients, which underwent colon surgery between
October 2010 and July 2018 of three cantonal hospitals. Individual, surgical and hospital characteristics were identified and analyzed statistically.
Results: 1,391 colon surgeries were performed during the analyzed period. The overall rate of SSIs
was 10.6 %. Emergencies accounted for 38.5% of all interventions under study, with an associated
mortality within 30 days of 3.8%. 66.4% of operations were performed in hospital A with a surgical
site infection rate of 12.2%, 28.7% of operations in hospital B with a SSI rate of 6.5% and 5.0% of
operations in hospital C with a SSI rate of 11.6%. Independent risk factors were age of patients with a
adjusted hazard ratio (HR) of 1.02 (p>0.001; 95% CI: 1.016-1023), BMI > 30 kg/m2 with a HR 2.53
95% CI 1.28 – 5.00, hospital HR 1.45 with 95% CI 1.19-1.77), type of surgery (emergency vs. elective)
HR 0.51 with a 95% CI 0.31 – 0.84 and year of intervention HR 1.24 (95% CI 1.09-1.40). Antimicrobial
prophylaxis <60minutes prior to incision, NNIS risk index, duration of surgery and gender were not
statistically different.
Conclusion: Analyses in addition to the overall report of Swissnoso provides additional information on
potential risk factors for focusing preventive strategies on specific factors not obvious in the national
overall analyses.

43.5
Short term outcome after appendectomy is not related to the time of day the procedure was performed
– a nationwide analysis of 9’224 patients
C. Canal1, M. Lempert2, V. Neuhaus2, M. Turina2 (1Samedan, 2Zurich)
Objective: Acute appendicitis is one of the most common indications for abdominal surgery. The risk
of perforation increases if the operation is delayed. Therefore, appendicitis is considered a surgical
emergency leading to appendectomies being frequently performed off-hours. Numerous studies have
shown less favorable outcomes for patients treated off-hours. The purpose of this study was to determine whether the time of day an appendectomy is performed has a significant impact on mortality and
complication rate of patients.
Methods: We retrospectively analyzed all appendectomies recorded in a prospective national quality
measurement database (AQC-database) between 2010 and 2017. Inclusion criteria were appendicitis
(ICD-K35.00 to K37), patients must have been operated, and the time of day an appendectomy was
performed had to be documented. We stratified the patients in four groups depending on the start of
the operation. A total of 9’224 patients with a mean age of 36 +/- 19 years (54% males) were included
and further analyzed. In-hospital mortality was the primary outcome, occurrence of any complications
was the secondary outcome. Variables were sought in bi- and multivariate analyses. Time of surgery
was entered in multiple regression analysis models for death and complications while controlling for
confounders.
Results: Most appendectomies were performed during the afternoon and 13% in the night. The patients
operated on at night had a slightly lower ASA-score, were assigned as an emergency in 98% of the
cases, had fewer comorbidities and were more often publicly insured. The average duration of surgery
was not significantly longer in the night group compared to the daytime groups. In-hospital mortality
was 0.12% (n=11), ranging from 0.082% (n=1) in the “group night” and 0.17% (n=5) in the “group
evening”. Day- or nighttime of the operation was not a predictor for mortality. The overall complication
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rate was 4.7%, ranging from 3.5% in the “group night” to 5.0% in the “group afternoon”. However, the
differences were not significant between the different groups.
Conclusion: There appears to be no significant effect of the time of day an appendectomy is performed
regarding mortality and complications. Due to an increasing risk of perforation when waiting for elective operating slots, nighttime operations should be preferred considering the equal perioperative risk
shown in this study.

43.6
Outcomes of 97 consecutive transanal total mesorectal excisions for low rectal cancer
S. Gloor1,2, R. Troller1,3, F. Glieder1, H. Gelpke1, S. Breitenstein1, M. Adamina1 (1Winterthur, 2Wetzikon,
3
London/UK)
Objective: Transanal total mesorectal excision (taTME) is an alternative to conventional total mesorectal excision owing to its reported superior ability to achieve clear distal and circumferential resection
margins in low rectal cancers.
Methods: Consecutive patients with low rectal cancer treated at a single centre by taTME were included in a prospective cohort study. Patients who qualified for a partial mesorectal excision (PME)
were excluded and treated by conventional laparoscopic PME. Perioperative and short-term oncologic
outcomes were measured along regular clinic visits and the results were reported as median and
interquartile range (IQR).
Results: 97 patients with a low rectal cancer (6.5 cm to anal verge, IQR 5-9) underwent a taTME between Feb 2013 and December 2018. Age and body mass index were 65.5 years (IQR 57-76) and 26
kg/m2 (IQR 22.8-29.). There were 71 males and 26 females. 64 (62%) patients had neoadjuvant radiochemotherapy. Surgery time was 350 minutes (IQR 306-422), including an ileostomy in all patients.
Performing taTME in a 2-team technique saved 79.5 minutes or 19.6% operating time (p=0.009, t-test
one-team (n=39, 406 minutes, IQR 344-465) vs. 2-team (n=58, 326.5 minutes, IQR 287-369). Dissection of the mesorectum was excellent (91.8% Quirke 3) and all distal and circumferential margins were
clear. Median T stage was 3 (IQR 2-3). 35 patients had lymphnode metastases for a median number of
retrieved nodes of 26 (IQR 20-38). Cumulative 30-day morbidity amounted to 18.6% minor complications (Dindo Clavien II) and 26.8% major complications (Dindo Clavien III-V), including 10 anastomotic
leaks (10.3%) and 3 reoperations (3.1%). Most of the leaks could be managed endoscopically and the
ileostomy reversed at last. Median length of hospital stay was 10 days (IQR 8-14).
Conclusion: Transanal total mesorectal excision allows good surgical and oncologic quality to the expenses of a reasonable surgery time and morbidity.

43.7
Primary tumour resection in patients with incurable colorectal cancer
C. Gingert1, C. Simillis2, E. Kalakouti2, T. Afxentiou2, D. Cunningham2, M. Adamina1, P. Tekkis2 (1Winterthur, 2London/UK)
Objective: At diagnosis, about 1 in 4 patients with colorectal cancer present with synchronous metastases, which are unresectable in 75% of these patients. An important question which remains unanswered for those patients is whether the best treatment strategy is primary tumour resection (PTR) with
chemotherapy, or immediate chemotherapy without PTR.
Methods: A systematic literature review and meta-analysis was performed to compare survival and
adverse events in patients with incurable colorectal cancer undergoing PTR versus primary tumour
intact (PTI), both including modern chemotherapy regimen. An inverse-variance random-effects model
was used for the meta-analysis.
Results: 75 studies were included, reporting on 129’994 participants (82’951 PTR; 47’043 PTI).
PTR increased overall survival (hazard ratio [HR] 0∙58, P<0∙0001) by 7∙5 months (mean difference
[MD] 7∙53 months, P<0∙0001) compared to PTI. PTR resulted in longer cancer-specific survival (HR
0∙44, P<0∙0001; MD 10∙01, P<0∙0001) and progression-free survival (HR 0∙75, P<0∙0001; MD 1∙70,
P<0∙0001). PTR also improved overall survival during subgroup analysis of: patients receiving chemotherapy (HR 0∙57, P<0∙0001; MD 7∙27, P<0∙0001), patients receiving bevacizumab (HR 0∙56, P=0∙05;
MD 10∙56, P=0∙01), elderly patients (HR 0∙46, P<0∙0001; MD 8∙72, P<0∙0001), asymptomatic patients
(HR 0∙66, P<0∙0001; MD 3∙86, P=0∙002), studies with propensity analysis (HR 0∙62, P<0∙0001; MD
5∙68, P=0∙0003). PTR had 4∙5% perioperative mortality and 22∙4% morbidity (major adverse events
10∙2%, minor 18∙5%, reoperation 2∙5%, intraabdominal collection/sepsis 2∙2%, anastomotic leak
1∙6%). PTI was associated with 21∙7% morbidity (obstruction 14∙4%, anaemia 11∙0%, haemorrhage
1∙5%, perforation 0.6%, adverse events requiring surgery 15∙8%). Non-resectional surgery resulted
in 10∙6% perioperative mortality and 21∙7% morbidity (major 7∙9%, minor 21∙7%, reoperation 0∙1%).
Conclusion: PTR in patients with incurable colorectal cancer results in an appreciable improvement
of survival without a significant increase in overall complications. PTR should be considered by the
multidisciplinary team on an individual patient basis.

43.8
Long-term quality of life is similar in operated and conservatively managed patients with diverticular
disease
D. W. Stimpfle, E. Gerns, U. Zingg (Schlieren)
Objective: There is substantial debate whether elective surgery in diverticular disease is indicated at
any point. Sceptics argue, among other things, that morbidity is high and quality of life is impaired after
surgery. The aim of this study was to analyse the long-term quality of life of operated patients with
comparison to a conservatively managed cohort.
Methods: All patients treated for diverticular disease with elective surgery or conservatively with antibiotics from 2008-2015 were assessed. Patients were contacted by phone and invited for a clinical
assessment. Patients` characteristics, long-term complications and Gastrointestinal Quality of Life
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(GIQLI) score were collected. Surgery was indicated if two or more acute attacks occurred, patients
suffered from abscess or stenosis, were young or immunocompromised, according to the 2000/2006
ASCRS Guidelines.
Results: In total 150 patients agreed to participate. 119 patients were operated (114 laparoscopically,
5 open) and 31 treated conservatively. Age, gender, Charlson comorbidity index, medication use and
mobility were comparable. In the operated group the number of attacks (p=0.002) and the Hinchey
score (p=0.005) were significantly higher. Median of GIQLI Score was 123 in non-operative patients
and 119 in operative patients, respectively (p=0.308). Number of attacks, Hinchey score, and severity
of diverticular disease in colonoscopy had no significant influence on the GIQLI score. Overall shortterm surgical morbidity in the surgery group was 22.7%, with an anastomotic leak rate of 3.4%. Overall
long term complications were significantly higher in the operated group [45 (37.8%) vs. 5 (16.1%),
p=0.023]. 11 patients (9.2%) in the operated group and 4 (12.9%) in the non-operated group had
anamnestically recurrent attacks (p=0.514). Impaired urinary and sexual function, respectively, occurred in 7 (5.9%) and 11 (9.2%) patients in the surgery group, none in the conservative group. 9
operated patients (7.6%) developed incisional hernia, 5 (4.2%) anastomotic stricture and 1 (0.8%) a
small bowel obstruction.
Conclusion: Despite relevant short and long term morbidity, patients undergoing resection for diverticular disease reach similar GIQLI quality of life scores compared to conservatively treated patients.
However, the surgery must be indicated with care and awareness of a substantial morbidity in the
long term.

43.9
Impact of geography of disease burden, surgical approaches and recurrence in global pilonidal sinus
disease. A Swiss perspective
A. Orlik1, D. Doll2, P. Kauf3, M. Schmid3, M. Lüdi1, V. Stauffer1 (1Bern, 2Hannover/DE, 3Zurich)
Objective: The incidence of pilonidal sinus disease (PSD) is rising both in Switzerland and globally.
Very recently we showed in a meta- and merged-data analysis of > 700 studies that recurrence rates
in PSD depend on specific surgical procedures and follow-up time.1 Geography and respective settings have been shown to affect a manifold of diseases. However, the global distribution of surgical
approaches and the respective recurrence rates have never been studied in PSD. We therefore aimed
at studying the impact of geographic distribution of surgical approaches to treat PSD and respective
recurrence rates.
Methods: Reviewing 6,143 publications from the years 1833 to 2017 in English, French, German, Italian, and Spanish language, we identified 740 including data on geography of origin, recurrence rate,
and follow-up time and >80’000 patients. We then assessed data in the manner of a merged data
analysis for 12, 24, 60 and 120 months with linear interpolation to discover the impact of geographic
distribution of surgical approaches and respective recurrence rates.
Results: Our data provide comprehensive insights for all approaches in all geographic regions. The
Limberg and Dufourmentel approach (incl. modifications such as rhomboid flap, teardrop flap and
z-plasty) for example showed globally the lowest recurrence rate (0.3% after 1 year, 95% CI 0.2-0.4%).
While, for example a primary open strategy shows 0.0% recurrence after 12months in Italy, rates are
significantly higher in the U.S. (4.3%, 95% CI 3.6-5.1). Similarly, PSD recurs in the “Pit Picking” approach
in 21.0% (95% 16.7-25.3) after 12 months in Germany but in only 0.4% (95% CI 0.0-1.0) in Turkey.
Conclusion: Our extensive data analyzed show that recurrence rates in PSD not only depend on therapeutic approaches and follow-up time but also on the country and respective settings. This shows that
geography impacts surgical approaches and recurrence in PSD patients. Additionally, our data reveals
global training opportunities considering specific surgical approaches.
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48.1
Double blind randomized placebo-controlled trial of perianal block for postoperative analgesia in
proctology
N. Rotigliano, I. Füglistaler, M. O. Guenin, D. Freiermuth, G. B. Dursunoglu, M. von Flüe, D. C. Steinemann
(Basel)
Objective: Safety and short-term efficacy of perianal block as sole anesthesia in proctologic interventions have been demonstrated before. However, in Switzerland, perianal block is more frequently used
as an adjunct to general or regional anesthesia for postoperative pain control. This study aims to evaluate the influence of adjunct perianal block for prolonged pain control after proctologic surgery.
Methods: 138 patients undergoing surgery for hemorrhoids, anal fistula or anal fissures were randomized in two equal groups. The intervention group received 40 milliliters of 0.5% ropivacaine solution
injected in each perianal quadrant. The control group received perianal injection of 40 milliliters of 0.9%
NaCl solution. Patients, surgeons and assessors were blinded for the group allocation. Pain was assessed using a numeric rating scale (NRS; 0=no pain, 10= strongest pain) at 1, 2, 3, 12, and 24 hours
after surgery. The need for opiates was monitored in the first 24 hours and calculated in intravenous
morphine equivalents. Primary outcome was pain 24 hours after surgery.
Results: Patients were allocated to perianal ropivacaine or placebo as an adjunct to general (n=41
and 43) or spinal anesthesia (28 and 26; p=0.86) between february and december 2018. Within
the groups surgery for hemorrhoids (42 and 40), fistulas (22 and 24), and fissures (5 each) were
equally distributed (p=0.93). Mean NRS was lower in patients that received perianal block with ropivacaine (1.2±0.2) compared to placebo (1.8±0.3; p=0.042) 24 hours after surgery. Lower NRS were
also found 1 hour (1.1±0.2 and 2.0±0.3; p=0.01), 2 hours (0.8±0.2 and 1.3±0.2; p=0.03), 3 hours

Figure 2. Cumulative hazard of Clavien-Dindo grade > 2 events in benchmark patients during the first two
years after bariatric surgery (Roux-en-Y gastric bypass and sleeve gastrectomy).

(0.8±0.18 and 1.3±0.2; p=0.04), and 12 hours (0.9±0.2 and 1.6±0.2; p=0.01) after surgery in the
intervention group compared to placebo. The need for opiates was reduced in the ropivacaine (3.1±0.6
mg) versus the placebo group (5.0±0.7mg, p=0.04).
Conclusion: Perianal block as an adjunct to general or spinal anesthesia in proctology reduces postoperative pain and analgesia requirements even beyond the duration of action of ropivacaine. Considering the ongoing trend towards ambulatory surgery perianal block may gain even more attraction.

48.2
Defining global benchmarks in bariatric surgery. A multicenter analysis of minimally invasive Roux-enY gastric bypass and sleeve gastrectomy
D. Gero1, D. A. Raptis2, W. Vleeschouwers3, S. L. van Veldhuisen4, A. San Martin5, Y. Xiao6, M. Galvao7, M.
Giorgi8, M. Benois9, F. Espinoza5, M. Hollyman10, A. Lloyd11, H. Hosa1, H. Schmidt1, J. L. Garcia-Galocha12,
S. Van de Vrande13, S. Chiappetta14, E. Lo Menzo15, C. Mamédio Aboud7, S. Gagliardo Lüthy16, P. Orchard17, S. Rothe18, G. Prager18, D. J. Pournaras17, R. Cohen7, R. Rosenthal15, R. Weiner14, J. Himpens13,
A. Torres12, K. Higa11, R. Welbourn10, M. Berry5, C. Boza5, A. Iannelli9, S. Vithiananthan8, R. Almino7,
T. Olbers6, M. Sepulveda5, E. J. Hazebroek4, B. Dillemans3, R. D. Staiger1, M. A. Puhan1, R. Peterli16,
M. Bueter1 (1Zurich, 2London/UK, 3Brugge/BE, 4Arnhem/NL, 5Las Condes/CL, 6Gothenburg/SE, 7Sao
Paulo/BR, 8Providence/US, 9Nice/FR, 10Taunton/UK, 11Fresno/US, 12Madrid/ES, 13Dendermonde/BE,
14
Offenbach/DE, 15Weston/US, 16Basel, 17Bristol/UK, 18Vienna/AT)
Objective: Benchmarking uses best performance in a given field as reference point for others to improve. Surgical benchmarks – best achievable results – were recently introduced in outcome research.
Our aim was to identify the global benchmarks for bariatric surgery (BS) (Roux-en-Y gastric bypass
[RYGB] and sleeve gastrectomy [SG]).
Methods: The establishment of BS benchmarks followed a standardized methodology, previously applied for liver surgery and esophagectomy. Out of 39424 elective bariatric procedures performed in 19
high volume academic centers on 3 continents between 06/2012–05/2017, we identified 4120 RYGB
and 1457 SG benchmark cases based on preoperative risk-factors (Fig. 1). Benchmark patients had
no: previous abdominal surgery, concomitant procedures, diabetes, sleep apnea, cardiopathy, renal
insufficiency, IBD, immunosuppression, anti-coagulation, BMI>50kg/m2, age>65 years and were
followed-up for minimum 90-days. We chose clinically relevant endpoints covering intra- and postoperative course, with a focus on complications graded by severity, using the Clavien-Dindo classification
and the comprehensive complication index (CCI®). Benchmark cut-offs were set at the 75th percentile
of the included centers’ median value for respective outcomes (R software).
Results: BS patients were mainly females (78%), aged 38±11 years, with a baseline BMI of 40.8±5.8
kg/m2. Benchmark cutoffs for surgical quality indicators are presented in Table 1 for RYGB, and in
Table 2 for SG. During the first 90-days, 7.2% of RYGB and 6.2% of SG patients presented at least 1
complication. For RYGB and SG alike, most readmissions occurred beyond 90-days (Fig. 2), and were
most frequently due to symptomatic cholelithiasis or abdominal pain of unknown origin (Fig. 3).
Conclusion: Benchmark cutoffs targeting peri-operative outcomes in BS offer a new tool in surgical
quality-metrics and may be implemented in the quality-improvement cycle. In high-volume centers, the
90-day postoperative morbidity of BS in low-risk patients is remarkably low and the mortality is zero.
However, re-interventions increase with time after surgery and may not entirely depend on baseline
patient factors or surgical performance (i.e.: abdominal pain of unknown origin or weight-loss induced
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Figure 3. Cumulative incidence (%) of the most common reasons for readmission in benchmark
years after bariatric
surgery (Roux-en-Y gastric bypass and sleeve gastrectomy).
patients after bariatric surgery.

A. Roux-en-Y gastric bypass (n= 4120, median follow-up = 1.9 year, [range: 0.25-6 years])
B. Sleeve gastrectomy (n = 1457, median follow-up = 1.6 year, [range: 0.25-6 years])

Table 1. Benchmark cut-offs for Roux-en-Y gastric bypass (75% percentile of the centers’
median)

Figure 3. Cumulative incidence (%) of the most common reasons for readmission in benchmark patients
after bariatric surgery.
A. Perioperative Course
Operation duration
Conversion to open surgery
Intraoperative blood transfusions
Postoperative blood transfusions
Postoperative ICU admission
ICU stay in patients admitted to ICU
Hospital stay
Hospital cost in CH or USA / in the EU
Hospital cost in patients with
complications in CH or USA / in the EU

≤2h
0%
0%
≤2%
≤0.14%
≤1 day
≤4 days
16203 CHF or USD / 5402 EUR
26485 CHF or USD / 8705 EUR

B. Morbidity and Mortality
Uneventful postoperative course
Readmission
Reoperation
Any complication
Complication grade ≥ 3a
Mortality
CCI® In patients with at least 1 ClavienDindo Grade ≥II complication
Signature complications
Anastomotic leak
Stenosis of the anastomosis
Postoperative bleeding
Small bowel obstruction/internal
hernia
Wound infection
Marginal ulcer

Until discharge
>94%
≤2%
≤6%
≤3.5%
0%

Until 30-days
>91%
≤4%
≤2.5%
≤9%
≤5%
0%

Until 90-days
>90%
≤5.5%
≤4%
≤10%
≤5.5%
0%

≤26.2

≤32.5

≤33.73

≤0.006%
≤0.005%
≤2.2%

≤1.1%
≤0.3%
≤2.2%

≤1.3%
≤1.2%
≤2.2%

C. Weight loss
% excess BMI loss
BMI loss (kg/m2)
% total weight loss

1-year
≥77%
≥10.5
≥31.4%

≤1.4%

≤2.1%

≤2.1%

≤0.5%
0%

≤0.5%
≤0.3%

≤0.5%
≤1.5%

Table 1. Benchmark cut-offs for Roux-en-Y gastric bypass (75% percentile of the centers’ median)
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Table 2. Benchmark cut-offs for sleeve gastrectomy (75% percentile of the centers’ median)

A. Perioperative Course
Operation duration
Conversion to open surgery
Intraoperative blood transfusions
Postoperative blood transfusions
Postoperative ICU admission
ICU stay in patients admitted to ICU
Hospital stay
Hospital cost in CH or USA / in the EU
Hospital cost in patients with
complications in CH or USA / in the EU

≤1.5h
0%
0%
≤1.3%
0
≤4 day
≤3 days
16204 CHF or USD /
5402 EUR
25949 CHF or USD /
8650 EUR

B. Morbidity and Mortality
Uneventful postoperative course
Readmission
Reoperation
Any complication
Complication grade ≥ 3a
Mortality
CCI® In patients with at least 1 ClavienDindo Grade ≥II complication
Signature complications
Staple line leak
Dysphagia/Stenosis of the gastric tube
Postoperative bleeding
Small bowel obstruction
Wound infection

Until discharge
>92%
≤2%
≤8%
≤2.5%
0%

Until 30-days
>89%
≤4%
≤2%
≤11%
≤5%
0%

Until 90-days
>88%
≤5.5%
≤3%
≤12%
≤5.5%
0%

≤26.22

≤32.53

≤33.73

0%
0%
≤1.7%
0%
0%

≤0.15%
≤0.14%
≤1.7%
0%
0%

≤0.15%
≤0.27%
≤1.7%
0%
0%

C. Weight loss
% excess BMI loss
BMI loss (kg/m2)
% total weight loss

1-year
≥78%
≥10.75
≥27%

Table 2. Benchmark cut-offs for sleeve gastrectomy (75% percentile of the centers’ median)

48.3
Sentinel lymph node mapping significantly improves the staging of patients with node negative colon
cancer
B. Weixler1,2, R. Warschkow3,4, U. Güller3, A. Zettl5, M. Ramser5, S. Texeira da Cunha2, J. Rueff2, C. Kettelhack5, M. Zuber2 (1Berlin/DE, 2Olten, 3St.Gallen, 4Heidelberg/DE, 5Basel)
Objective: Lymph node (LN) involvement is the key deciding factor for administration of
adjuvant chemotherapy, generally reserved for patients with node positive colon cancer. Up to 20%
of stage I & II patients develop recurrence. Conventional histopathological LN examination may be
limited in describing the real metastatic burden of LN. Sentinel lymph node (SLN) mapping could more
precisely evaluate the LN status.
Methods: Of 312 patients with stage I & II colon cancer operated at two Swiss academic centers between 2000 and 2014 data were collected prospectively. SLN mapping was initially performed as part
of a previously published study and was thereafter continued as a standard procedure in one of the
two centers. All SLN underwent multilevel sectioning and staining with AE1/AE3 or CK19. The value
of the SLN mapping compared to conventional staining for the detection of tumor-free patients was
assessed using Cox regression analyses.
Results: SLN mapping was performed in 143 patients. Disease recurrence was observed in 13 (9.1%)
patients staged with SLN mapping and in 27 (16%) staged conventionally. Five-year
overall survival (OS) and cancer specific survival (CS) rates were 82.7% (95% confidence interval
[CI]: 76.5-89.4) and 95.1% (95%CI: 91.3-99.0) with SLN mapping and 65.8% (95%CI: 58.8-73.7)
and 92.5% (95%CI: 88.0-97.2) with conventional staging. In univariate and multivariate analysis node
negative staging with SLN mapping was associated with significantly better OS (hazard ratio[HR] =
0.59 (0.44-0.80), p < 0.001; HR = 0.64 (0.56-0.72), p < 0.001) and CS (HR = 0.72 (0.58-0.88), p =
0.002; HR = 0.49 (0.39-0.61), p < 0.001), respectively.
Conclusion: SLN mapping with multilevel sectioning provides a more precise staging. It more accurately identifies patients that are “real” LN negative, leading to a significantly better OS and CS compared
with conventional staging.

48.4
Accuracy of radiological rectal cancer restaging after chemoradiotherapy
A. Kohler, B. Oberli, D. Candinas, L. Brügger, P. Studer (Bern)
Objective: Patients with rectal cancer and complete response to chemoradiotherapy (CRT) can be
treated with the aim of organ preservation by applying a watch and wait strategy. However, if secondary radical surgery is needed due to cancer recurrence, this may be associated with an increased complication rate or even worse prognosis. Therefore, restaging after CRT is of paramount importance to
decide whether organ preservation protocols can be applied. This study aims to assess the accuracy
of radiological restaging after CRT in a cohort of patients undergoing neoadjuvant treatment followed
by oncological rectal resection for cancer.
Methods: Patients undergoing surgery for rectal cancer after CRT at our institution prior to the implementation of an organ preservation program were analyzed retrospectively. For all patients radiological T and N restaging by MRI after CRT but prior to surgery was compared to final pathological T and
N staging. The rates of over- and understaging and sensitivity for radiological prediction of complete
response were calculated.
Results: 64 patients (mean age 65 years, 72% male) undergoing treatment for rectal cancer between
2013 and 2017 were analyzed. Radiological T stage after CRT was underestimated in 17% (11/64),
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correct in 45% (29/64) and overestimated in 38% (24/64) of patients. Radiological N stage was underestimated in 17% (11/64), correct in 58% (37/64) and overestimated in 25% (16/64) of patients.
Five patients out of 65 patients (7.7%) showed pathological complete response after CRT. Radiologically, complete response was described in only one of these five patients (sensitivity for complete response 20%). In none of the patients complete response was described by mistake.
Conclusion: Radiological assessment after CRT resulted in the correct tumor and nodal stage in about
half of the examined patients. Overestimation of T and N stage was more frequent than underestimation, this is most probably due to remaining scar tissue after CRT. No patient was incorrectly staged
as T0 or N0. Pathological complete response could be predicted correctly in only one of five patients.
Therefore, clinical staging by digital rectal examination and endoscopy remains very important in the
evaluation of rectal cancer after CRT. Further, histological or molecular markers are needed to better
predict response to CRT and to identify patients that qualify for organ preservation.

48.5
Tumor infiltration by OX40+ cells enhances the prognostic significance of CD16+ cell infiltration in
colorectal cancer
F. Haak1, I. Obrecht1, N. Tosti1, B. Weixler1, R. Mechera1, S. Däster1, M. von Strauss1, T. Delko1, G. Spagnoli1, L. Terracciano1, G. Sconocchia2, M. von Flüe1, M. Kraljevic1, R. A. Droeser1 (1Basel, 2Rome/IT)
Objective: Analysis of tumor immune-infiltration has been suggested to outperform TNM staging in
predicting clinical course of colorectal cancer (CRC). Infiltration by cells expressing OX40, a member
of the TNF receptor family, or CD16, expressed by natural killer cells, monocytes and dendritic cells,
has been associated with favorable prognosis in patients with CRC. We hypothesized that assessment
of CRC infiltration by both OX40+ and CD16+ cells might result in enhanced prognostic significance.
Methods: CRC infiltration by OX40 and CD16 expressing cells was investigated in 441 primary CRCs
using tissue microarrays and specific antibodies, by immunohistochemistry. Patients’ survival was
evaluated by Kaplan-Meier and log-rank tests. Multivariate Cox regression analysis, hazard ratios and
95% confidence intervals were also used to evaluate prognostic significance of OX40+ and CD16+
cell infiltration.
Results: CRC infiltration by OX40+ and CD16+ cells was subclassified in 4 groups with high or low
infiltration levels in all possible combinations. High levels of infiltration by both OX40+ and CD16+ cells
were associated with lower pT stage, absence of PTL inflammation and a positive prognostic impact.
Patients bearing tumors with high infiltration by CD16+ and OX40+ cells were also characterized by
significantly longer overall survival, as compared with the other groups. These results were confirmed
by analyzing an independent validation cohort.
Conclusion: Combined infiltration by OX40+ and CD16+ immune cells is an independent favorable
prognostic marker in CRC. The prognostic value of CD16+ immune cell infiltration is significantly improved by the combined analysis with OX40+ cell infiltration.

48.6
Impact on survival and recurrence of positive histological resection after pancreatoduodenectomy in
patients with lymph node invasion: an international multicentric study
G.-R. Joliat1, P. Allemann1, I. Labgaa1, J. Sulzer2, D. Vrochides2, A. Zerbi3, G. Nappo3, J. Perinel4,
M. Adham4, M. Nentwich5, J. Izbicki5, N. Demartines1, M. Schäfer1 (1Lausanne, 2Charlotte/US, 3Milan/
IT, 4Lyon/FR, 5Hamburg/DE)
Objective: Incomplete resection (R1) after pancreatoduodenectomy and lymph node (LN) invasion
have been described as factors of poor prognosis in patients with pancreatic ductal adenocarcinoma
(PDAC). It is nevertheless unclear if R0 resection after pancreatoduodenectomy compared to R1 resection has a real positive impact on survival and recurrence in patients with LN invasion. This study aimed
to compare overall survival (OS) and recurrence rate between R0 and R1 resections among PDAC
patients with LN invasion.
Methods: A retrospective international multicentric study was performed including 5 tertiary centers
(1 in the USA and 4 in Europe). Patients with PDAC without neoadjuvant treatment were included. R1
resection was defined as positive histological margins. Survival was measured from operation date
to last follow-up date or death. Median OS was calculated using Kaplan-Meier curves and compared
using log-rank tests. Multivariable Cox regression analysis was performed to find negative predictive
factors for OS.
Results: From the 5 participating centers, 990 patients with pancreatoduodenectomy for PDAC were
included. A total of 789 patients had LN invasion (80%) and 201 had no LN invasion (20%). Perioperative mortality was 3% (30/990) and overall morbidity 60% (593/990). For the entire cohort, median
OS was 24 months (95% CI: 22-26). Median OS was longer for patients without LN invasion compared
to patients with LN invasion (45 vs. 21 months, p<0.001). Recurrence after R0 resection was also
lower in patients without LN invasion (26%) compared to patients with LN invasion (52%, p<0.001).
Among patients with LN invasion, median OS was similar between patients with R0 and R1 resection (25 vs. 22 months, p=0.646). Recurrence rates were also similar between R0 and R1 resections
(209/391=53% vs. 195/355=55%, p=0.686). On multivariable analysis R1 resection was not an independent factor of worse OS (HR: 0.9, 95% CI: 0.8-1.2, p=0.958). Only tumor size was associated
with poor OS (HR: 1.1, 95% CI: 1-1.1, p=0.045).
Conclusion: In PDAC patients with pathological positive LN invasion, resection status had no influence
on OS and recurrence rates. Extensive surgery to achieve R0 resection in such patients might not influence the course of the disease.

48.7
Survival after hepatectomy for colorectal liver metastases is a function of intrahepatic recurrence but
is not dependent of recurrence at the liver resection margin
A. Andreou, D. Kradolfer, M. Maurer, S. Knitter, A. Lachenmayer, V. Banz, D. Candinas, G. Beldi (Bern)

Objective: Resection margin status is associated with oncologic outcomes following liver resection for
colorectal liver metastases (CLM). Previous studies however, did not differentiate between true local recurrence at the resection margin versus recurrence elsewhere in the liver. This study aims to determine
if resection margin represents only a surrogate of advanced disease while not causally determining
overall survival (OS).
Methods: Clinicopathological data of patients who underwent curative hepatic resection for CLM between 2012 and 2017 at a major hepatobiliary center in Switzerland were assessed. Follow-up crosssectional imaging following hepatectomy was reviewed by an independent radiologist to identify the
presence and location of recurrent disease. Location of intrahepatic recurrence was distinguished in
true local recurrence (only at the resection margin) versus intrahepatic recurrence elsewhere. The association between surgical margin status and location and frequency of tumor recurrence was evaluated and the impact of true local recurrence on OS was analyzed.
Results: During the study period, 91 patients underwent liver resection for CLM with curative intent.
Surgical margins were positive for tumor cells (R1) in 10 patients (11%). After a median follow-up time
of 47 months, tumor recurrence was identified in 54 patients (59%). Location of recurrence disease
was independent from the R1 status (p = 0.063). True local recurrence was not associated with worse
OS among patients with recurrent disease (true local recurrence vs. elsewhere: 3-year OS: 73% vs.
65%, p = 0.729). Main determinants of survival were no recurrence, any intrahepatic recurrence, and
extrahepatic recurrence (p = 0.012).
Conclusion: R1 margin status was not associated with more frequent true local recurrence compared
to other locations of recurrent disease. Additionally, the impact of true local recurrence on OS was not
significantly different from that of any intrahepatic recurrent disease. Thus, based on our findings, R1
status should be considered as a surrogate parameter of extensive disease and potentially aggressive
tumor biology. It should be used as an indicator for the need of intensive systemic treatment and close
postoperative surveillance.

48.8
Has molecular lymph node staging a prognostic value in patients with colon cancer? – the first followup study
S. Teixeira da Cunha1, B. Weixler2, F. G. Bader3, D. Cabalzar-Wondberg4, R. S. Croner5, N. Demartines6,
C. I. Geppert7, U. Güller8, I. Langer9, X. Matias-Guiu10, U. Nitsche3, M. S. Reimers11, R. Rosenberg12,
V. Smit11, C. Späth3, M. Stürzl7, J. Tarragona10, A. Vahrmeijer11, C. J. van de Velde11, C. T. Viehl13, R. Warschkow8, M. Worni9, A. Zettl14, M. Zuber1 (1Olten, 2Berlin/DE, 3Munich/DE, 4Zurich, 5Magdeburg/DE,
6
Lausanne, 7Erlangen/DE, 8St.Gallen, 9Bern, 10Leida/ES, 11Leiden/NL, 12Liestal, 13Biel, 14Basel)
Objective: Molecular lymph node (LN) work-up with one-step nucleic acid amplification (OSNA) is a
validated diagnostic adjunct in breast cancer surgery. The technique is also appealing for colon cancer (CC) surgery since it is fast and standardized. Previous studies of our group show a high level of
concordance between OSNA, conventional Hematoxylin-Eosin (HE), and immunohistochemistry techniques in CC patients. The here presented study – for the first time – evaluates the prognostic value of
OSNA in CC patients.
Methods: This prospective follow-up study includes patients with stage I-III CC from 3 previously published cohort studies designed to evaluate the clinical performance of OSNA. The studies were carried
out between January 2007 and December 2013. The LN of patients with CC were investigated for metastases with conventional HE, multilevel sectioning with HE and immunohistochemistry for CK19, and
OSNA. The 3 involved centers used an identical study protocol. The patients’ follow-up data were collected from medical files and general practitioners until October 2017. To determine the loss of diagnostic information of HE and OSNA methods Akaike information criterion (AIC) was obtained. A 5-year CSS
prediction model was developed for both methods using Receiver Operating Characteristic curves.
Results: 87 patients, stage I to III, were included. The mean follow-up time is 53.4 months (+/- 24.9).
Disease recurrence occurred in 16.1% with a mean time to recurrence of 19.8 months (+/-12.3). The
5-year CSS is 97.7% in the OSNA negative group and 85.4% in the OSNA positive group. The 5-year
cancer disease free survival is 69.1% in the OSNA negative group and 76.8% in the OSNA positive
group. The multivariate analysis of CSS shows a HR of 1.04 (0.2-64.01 95% CI, p=0.983) for patients
with OSNA positive LN compared to negative LN. HE and OSNA have an AIC of 65.6 and 68.3 respectively (p<0.001). Both methods combined have an AIC of 66.6 (p=0.323). The Area Under the Curve
for 5-year CSS for HE and OSNA is 0.740 and 0.730 respectively.
Conclusion: The here presented study – for the first time – shows that OSNA does not provide better prognostic value in patients with non-metastatic CC than conventional HE. Despite its wide use in
breast cancer surgery OSNA seems to have no prognostic value in patients with CC.

48.9
Prospective trial to evaluate the prognostic value of different nutritional assessment scores in liver
surgery
P. Probst1, J. Fuchs1, M. R. Schoen2, G. Polychronidis1, C. Stravodimos2, A. Mehrabi1, M. K. Diener1,
P. Knebel1, K. Hoffmann1 (1Heidelberg/DE, 2Karlsruhe/DE)
Objective: Malnutrition is recognized as a preoperative risk factor for patients undergoing hepatic resection. To take preventive therapeutic actions before surgery, it is important to identify malnourished
patients. However, there is no evidence, which existing nutritional assessment score (NAS) is suited
best to predict the postoperative outcome in liver surgery.
Methods: All patients scheduled for elective liver resection were screened for eligibility. Before surgery,
every patient was assessed to be at risk for malnutrition or not according to Nutritional Risk Index,
Nutritional Risk Screening original and 2002, Subjective Global Assessment, Malnutrition Universal
Screening Tool, Mini Nutritional Assessment original and SF, Short Nutritional Assessment Questionnaire, Imperial Nutritional Screening System I+II, Nutritional Risk Classification and the ESPEN malnutrition criteria. Throughout the patient’s hospital stay, postoperative morbidity and mortality was tracked
prospectively. The association of malnutrition according to each score and occurrence of at least one
major complication was the primary endpoint, using a multivariable logistic regression analysis including established risk factors in liver surgery as covariates.
Results: The population consisted of 182 patients. The percentage of patients labelled as malnour-
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ished by the NAS varied among the different scores, with the lowest being at 2.2% (Mini Nutritional
Assessment) and the highest at 52.2% (Nutritional Risk Classification). In 40 patients (22.0%) a major
complication was observed. None of the scores showed a significant association with the occurrence
of major complications in the multivariable analysis.
Conclusion: None of the twelve NAS investigated defined a state of malnutrition which was independently associated with postoperative complications. A delay of surgery by a diagnosed malnutrition
based on these NAS are not justified. Other measures to determine malnutrition in liver surgery should
be investigated prospectively.

49

Thoracic II

ischemia plus EVLP (CIE). Lungs stored at 4°C for 2 h, followed by EVLP for 3 h and additional storage
at 4°c for 2h. (4) Warm ischemia plus EVLP (WIE): Lungs kept at RT for 1h, followed by 1h at 4°C
and then EVLP as above. At the end of storage and EVLP, the right lung was used for bronchoalveolar
lavage (BAL) and the left lung for Ltx, with its BAL collected after 2 h reperfusion. The Steen® solution
used for EVLP was also collected. The DAMPs HMGB1, S100A8, IL-33 and HSP-70 were determined by
ELISAs in the BAL and Steen®.
Results: At the end of preservation and EVLP, high levels of HMGB1, IL-33, S100A8 and Hsp70 were
recovered in the BAL of all 4 groups with no significant differences, except from Hsp70, significantly
reduced in WIE group. In Steen® solution, very high DAMPs levels were recovered in similar concentrations in CIE and WIE. After LTx, lungs exposed to WI tended to display increased levels of HMGB1 and
IL-33, and had significantly lower levels of Hsp70, irrespective of EVLP.
Conclusion: Major DAMPs are released by lung allografts both after CI or WI, with minor influence of
EVLP. Hsp70 is reduced after WI, irrespective from EVLP. These findings open new perspective for the
understanding of innate immune activation following EVLP and LTx.

49.1

49.3

The impact of patient compliance and individual components in an ERAS pathway on the outcome of
anatomical VATS resections
C. Forster, V. Doucet, J.-Y. Perentes, E. Abdelnour-Berchtold, T. Krueger, L. Rosner, M. Gonzalez
(Lausanne)

CD26/DPP4 is overexpressed in experimental chronic lung allograft rejection and potentially qualifies as a target to reduce chronic rejection
W. Jungraithmayr1, L. Dubs2, F. Janker2, C. Opelz2, Y. Yamada2, W. Weder2, J. H. Jang2 (1Rostock/DE,
2
Zurich)

Objective: Implementation of an enhanced recovery after surgery (ERAS) pathway has shown to improve post-operative outcome. However, the impact of compliance (overall and to specific elements of
the program) has been rarely reported in thoracic surgery and was the subject of this study.
Methods: We included all consecutive patients undergoing video-assisted thoracoscopy (VATS) anatomical pulmonary resection after the implementation of an ERAS pathway. Demographics, surgical
characteristics and peri- and post-operative adherence to 16 elements of the ERAS program were assessed. Post-operative outcomes and length of stay were compared between low (<75% of adherence) and high compliance (>75%) groups. Logistic regression was undertaken to identify individual
elements related to post-operative complications and a length of stay of >4 days (delayed discharge).
Results: A total of 192 ERAS patients, 98 women and 94 men, with a median age of 66 years (range
28-87), underwent VATS anatomic lung resection (109 lobectomies, 84 segmentectomies). There
was no 30-day mortality and the re-operation rate was 6.3%. The overall compliance to ERAS protocol was 76%. Overall and pulmonary postoperative complications were observed in 33% and 28%,
respectively. The median postoperative length of hospitalization was 4 days (range 1-100). The highcompliance group was correlated with fewer complications (OR: 0.25, p<0.0001) and lower rate of
delayed discharge (OR: 0.39, p=0.0013). Early removal of chest tubes (OR: 0.26, p<0.002), use of
electronical drainage (OR: 0.39, p=0.036), cessation of opioid administration on day 3 (OR: 0.28,
p=0.016) and early feeding (OR: 0.12, p=0.014) were all associated with reduced postoperative complications. Shorter hospital stay was correlated with early removal of chest tubes (OR: 0.12, p<0.0001)
and cessation of opioid administration on day 3 (OR: 0.23, p=0.001).
Conclusion: High compliance to ERAS program (overall and to some individual elements) seems to
improve the post-operative outcome in patients undergoing anatomical pulmonary VATS resections.

Objective: Chronic lung allograft dysfunction (CLAD) is the major obstacle for long term survival in
lung transplant recipients. The transmembrane molecule CD26/dipeptidyl peptidase 4 (CD26) is
known to be a surface marker of different fibrogenic stroma formation. Own data show that CD26
is co-expressed with TFG-b1 within the fibrotic stroma compartment of lung tumors. We therefore hypothesize if CD26 is expressed in a CLAD mouse lung transplant model rendering CD26-inhibition as
a therapy against fibrosis.
Methods: We previously developed CLAD lesions in mouse lungs eight weeks after lung transplantation using BALB/c (donors) and C57BL/6 (recipients) under mild immunosuppression. Pro-fibrotic
genes including IGF1, MMP9, CXCL9, IL6, and IL13 were analyzed by RT-qPCR. Protein levels of EMTrelated genes including Vimentin, Ncadherin, Slug, and Hif1α were measured by western blotting, and
immunohistochemistry (IHC) was employed to assess CD26 in transplants.
Results: The development of CLAD lesions in mouse lungs was confirmed by a significantly higher
expression of the EMT proteins Vimentin, Ncadherin, Slug, and Hif1α vs. normal lungs (p<0.05). Also,
gene expression levels of IGF1, MMP9, and CXCL9 where significantly higher expressed in CLAD-developing lungs vs. normal lungs (p<0.05). In these CLAD lesions, the transmembrane molecule CD26
was significantly higher expressed in IHC vs. normal lungs (p=0.0003). In contrast, gene expression
levels of IL6 and IL13 were significantly decreased vs. normal lungs (p<0.0001).
Conclusion: The increased expression of CD26 in chronically rejected lung allografts suggests that
CD26 is a potential target to attenuate the development of CLAD lesions after transplantation.
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49.2
Pattern of release of damage associated molecular patterns after experimental ex-vivo lung perfusion
and lung transplantation
A. Hasenauer1, E. Abdelnour-Berchtold1, B. Bédat2, R. Parapanov1, A. Debonneville1, M. Gonzalez1, J.-Y.
Perentes1, H.-B. Ris1, J. Lugrin1, L. Liaudet1, T. Krueger1 (1Lausanne, 2Geneva)
Objective: The release of damage associated molecular patterns (DAMPs) by injured cells during reperfusion may trigger innate immune responses after lung transplantation (LTx). The pattern of DAMPs
release following LTx, and the possible influence of ex vivo lung perfusion (EVLP), is largely undefined.
We evaluated the release of 4 major DAMPs by lung grafts during EVLP and after Ltx in a rat model.
We also sought to compare the release of DAMPs by lungs grafts obtained after either cold or warm
ischemia.
Methods: 4 groups of donor lungs were investigated: (1) Cold ischemia (CI): lungs stored at 4°C for
7 h; (2) Warm ischemia (WI): Lungs kept at room temperature (RT) for 1h, then 6h at 4°C; (3) Cold
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49.4
Anatomical lung resections in emergency/urgent setting
E. M. Minerva, M. Patella, R. Pini, S. Cafarotti, R. Inderbitzi (Bellinzona)
Objective: Emergency and urgent lung resections are performed quite rarely for life-threatening conditions. Indications might be massive hemoptysis or infection, with underlying disease being either benign or malignant. In the latter case, the aim of resection might not be curative for the primary disease,
but it attempts to stabilize patients clinical conditions and permits further treatments. It is considered
high risk surgery with substantial rate of morbidity and mortality. We report our single centre experience.
Methods: We retrospectively evaluated the records, collected in a prospective database, of 10 patients
who underwent anatomical lung resection in emergency/urgent setting, between January 2017 and
December 2018. Baseline characteristics, surgical factors, and postoperative outcomes were analyzed.
Results: Surgical indication was hemoptysis in 6 cases and infection (necrotizing pneumonia, lung
abscess) in 4. Two patients were operated in emergency setting and 8 as urgent cases (<24h). Ratio
between male and female was 6:4, mean age was 67 years. On average, patients with lung cancer
diagnosis were more complex (higher Charlson Comorbidity Index and American Society of Anesthesiologists score). One operation was performed with minimally invasive approach and 9 with open
thoracotomy. Extension of lung resection was: 1 pneumonectomy, 7 lobectomies and 2 segmentectomies. Median post-surgical length of stay was 9 days (range 2-22), median intercostal tube duration was 3.5 days (range 1-7). Two major cardiopulmonary complications according to the European
Society of Thoracic Surgeons were recorded: 1 pulmonary embolism and 1 atelectasis requiring bron-

choscopy. No surgical complications occurred except for 1 wound infection. No cases of prolonged air
leak were recorded. In-hospital and 30-days mortality was 0. Final histology showed 4 squamous cell
carcinomas, 2 adenocarcinomas, 1 carcinoid tumor, 1 vascular malformation, 1 tubercular caverna
and 1 aspergillus.
Conclusion: Emergency and urgent anatomical lung resections are life-saving procedures that, although high-risk, show acceptable morbidity. The short term results reported, also with a minimally
invasive approach, are encouraging. In case of primary lung cancer as underling disease, even outside
standard oncological indications, they can resolve hyperacute onset of symptoms, allowing further
implementation of optimal systemic treatments.

49.5
Clinical outcome of loculated parapneumonic effusions managed surgically or by intrapleural fibrinolysis: a comparative multicenter study
S. Federici1, B. Bedat2, E. Abdelnour1, S. Deckam2, J. Hayau1, M. Gonzalez1, T. Krueger1, L. Noirez1,
F. Triponez2, W. Karenovic2, J. Y. Perentes1 (1Lausanne, 2Geneva)
Objective: The management of loculated parapneumonic effusions is debated and includes nonsurgical (drainage+fibrinolysis) and surgical approaches (VATS/Thoracotomy). Here we present the
outcome of patients with parapneumonic empyema managed over 4 years in two institutions, one with
an early surgical and the other with a more conservative, non-surgical approach.
Methods: The charts of all patients with loculated parapneumonic effusions managed in both institutions between January 2014 and December 2017 were reviewed. All patients with persisting parapneumonic loculated pleural effusions on CT-scan despite chest tube drainage were managed preferentially by early surgery in one center (group I) and by fibrinolysis in the other (group II). For each patient,
we recorded the age, gender, hospital stay, morbidity, mortality, infection control and pleural opacity
decrease on chest X-ray before and 7 days after treatment.
Results: Groups I (n=88) and II (n=78) did not differ regarding patient age (57±16 vs 60±17 years)
and gender (70% vs 70% male). There was no 30-day mortality in both groups and no significant difference in morbidity with respect to hemothoraces (4.6% vs 8%) although significantly more arrhythmias
were observed in group I compared to II (6% vs 0%, p<0.05)). In group I, 55 patients (62%) could be
managed by VATS. In group II, 15 patients (20%) required an additional drainage while 12 patients
(16%) had to undergo surgical decortication. The duration of chest tube drainage (4 [1-29] vs 6 [1-34]
days, p<0.05) and hospital stay (12[3-157] vs 18 [4-373] days, p<0.05) were significantly lower in the
group I but infection control (100%) and pleural opacity improvement were comparable in both groups
(opacity decrease by -24±19% and -28±19 % in groups I and II respectively).
Conclusion: Surgically managed complicated parapneumonic effusions had a shorter hospitalization
and chest tube drainage but overall clinical and radiological outcome was similar for surgical and
non-surgical approaches.

49.6
Comparison of intrapleural use of urokinase and t-PA/DNase in pleural infection
B. Bédat, J. Plojoux, J. Noel, A. Morel, J. Worsley, F. Triponez, W. Karenovics (Geneva)
Objective: Fibrinolysis can be used to improve fluid drainage in pleural infection. Treatment with either
urokinase or tissue plasminogen activator (t-PA) in association with deoxyribonuclease (DNase) via
a chest tube has been effective at reducing the need for surgery. This study is the first to compare the
efficacy of these two treatments.
Methods: We performed a single-centre controlled prospective cohort study. All individuals with pleural
infection admitted to our hospital between January 2014 and December 2017, who were treated with
antibiotics, a chest tube, and fibrinolysis, were included in this study. The rate of additional procedure
requirements (additional chest tube or surgery) after initial fibrinolysis, complications, costs, and radiological and biological outcomes were analysed.
Results: Among the 93 patients included in this study, 34% experienced additional procedure after
an initial fibrinolysis, including 21% who received an additional chest tube and 13% who underwent
thoracoscopy. The need for additional procedure arose due to presence of multiple pleural collections
(P = 0.01) and was associated with the use of large-bore drain (P = 0.01). The success rate of fibrinolysis was not significantly different between urokinase and t-PA/DNase (P = 0.35). The difference in
drainage duration and in length of hospital stay were not significant as well (P = 0.05 and P = 0.12,
respectively). Treatment with t-PA/DNase was cheaper (P = 0.04) but was also associated with a
higher rate of haemothorax (P = 0.002).
Conclusion: In conclusion, treatment with urokinase is safer and equally effective when compared with
treatment with t-PA/DNase.

49.7
Characterization of laser perforated devitalized tracheal cartilage as a matrix for tissue-engineered
trachea substitute
D. Baranovskii1, J. Demner1, S. Nürnberger2, A. Lyindup3, M. Baumgartl1, H. Redl2, A. Barbero1, I. Martin1,
D. Lardinois1 (1Basel, 2Vienna/AT, 3Moscow/RU)
Objective: Tissue-engineered trachea transplantation represents a visionary strategy for the treatment
of patients with tracheal wall defect after resection. A tracheal substitute should be stiff vital cartilage
tissue. For the production of such graft, it would be desirable to isolate chondrogenic cells from an
easily accessible tissue biopsy. We demonstrated that adult human nasal chondrocytes (hNC) display a unique regenerative properties. However, they are not capable to colonize native stiff devitalized
tracheal cartilage. The aim of this study was investigate the capability of laser-perforated devitalized
tracheal cartilage tissues (LPTCT) to form a niche for cell colonization.
Methods: Human native tracheal specimens, isolated from cadaveric donors, were exposed to devi-

talization, controlled superficial or deep laser-perforation (300 - 1000 μm depth) and irradiation with
Iridium-192 for disinfection. hNC have been harvested from septal cartilage biopsies of patients undergoing rhinoplasty. Following seeding and culture with hNC, devitalized tracheal cartilage tissues were
analyzed histologically or implanted ectopically in nude mice. Additionally, deep perforated cartilage
specimens were implanted in orthotopic position in tracheal wall defects in rabbits.
Results: Laser-perforated tracheal cartilage tissue was efficiently colonized by NC after 7 days of culture. Extent of colonization (i.e.: percentage of viable cells spanning >300 microns of tissue depth)
further improved once the revitalized constructs were implanted ectopically in nude mice. Being implanted in orthotopic position, devitalised deep perforated matrices demonstrated sufficiently stable
position in a tracheal wall without any evidence of dislocation or relevant tracheal stenosis even 8 week
after implantation according to Micro-CT analysis.
Conclusion: We demonstrated that the pores of the LPTCT could be efficiently colonised by hNC after
7 days of culture in vitro. Extent of colonization further improved once the revitalized constructs were
implanted in vivo. New experiments are ongoing to establish proper conditions allowing efficient epithelialization of the revitalited LPTCT using nasal epithelial cells (i.e., cell source that can be isolated together with hNC from the same biopsy) and to assess the capacity of the resulting bi-phasic constructs
to functional repair tracheal wall defects in rabbits.

49.8
Chest wall resection and reconstruction for thoracic wall malignancies: induction therapy reduces
recurrence rates
M. Sarvan, M. Friess, I. Inci, D. Schneiter, W. Weder, I. Opitz (Zurich)
Objective: Chest wall resections are associated with significant morbidity. The present analysis assesses short-term and long-term outcome of a large series of chest wall tumor resection and –reconstruction in multimodal therapy concept.
Methods: Patients with primary and secondary chest wall malignancies were retrieved from our institutional database who underwent chest wall resection and reconstruction. Beside perioperative
outcome and histological workup, long-term outcome, recurrence free survival with or without neo- or
adjuvant therapeutic modalities in curative or palliative therapeutic settings were analyzed.
Results: The study includes 169 patients, who underwent chest wall resection and reconstruction for
primary or secondary chest wall tumors between 1999 and 2018. The median age was 60 (range
10-87) years. 28% (n=48) were primary tumors, whereas 72% (n=121) were secondary tumors.
Primary malignancies were predominantly sarcomas 23% (n=39). For secondary malignancies,
the largest subgroups were non-small cell lung cancer 38% (n=65), breast cancer 14% (n=24), and
mesothelioma 12% (n=20). Resection margins were free in 61% (n=103), R1 in 36% (n=60), R2 in
2% (n=4). Perioperative complications occurred in 40% (n=67). The 30-days mortality was 4% (n=7).
46 patients (27%) received preoperative chemotherapy, 52 patients (31%) preoperative radiotherapy.
The median follow-up time was 21 (range 0-218) months. The median OS was 44 months (95% confidence interval (CI): 33-55 months). 71% (n=120) of the patients were recurrent free at the time of
last follow-up. Local recurrence rate was significantly lower in patients receiving preoperative therapy
(16%) compared to patients receiving postoperative therapy (42%) or pre- and postoperative therapy
(44%) (p=0.01). In patients receiving a preoperative chemotherapy, a R0 resection was significantly
more often achieved (77%) than in patients receiving no preoperative chemotherapy (56%) (p=0.02).
Preoperative radiotherapy had no influence on R0 resection (p=0.2). Defect size and resection status
had no influence on OS (p=0.4 and p=0.8, respectively).
Conclusion: Surgical therapy is the cornerstone for the treatment of primary and secondary chest wall
malignancies and can be performed with reasonable rates complications. Induction chemo-and/or
radiotherapy improves the probability of free resection margin and provides longer survival.

49.9
Outcomes of patients discharged home with a chest tube following anatomical lung resection: a multi
center cohort study
F. Minervini1, W. C. Hanna2, A. Brunelli3, F. Farrokhyar2, T. Miyazaki3, L. Bertolaccini4, M. Scarci5,
M. Coret2, K. Hughes2, L. Schneider2, Y. Lopez-Hernandez2, J. Agzarian2, C. Finley2, Y. Shargall2 (1Luzern,
2
Hamilton/CA, 3Leeds/UK, 4Bologna/IT, 5Monza/IT)
Objective: Prolonged air leak following lung resections remains a common postoperative complication. With more minimally invasive resections and earlier hospital discharges, more patients are expected to be discharged home with a chest tube. We evaluated the outcomes of those patients and
potential risk factors associated with adverse outcomes.
Methods: Retrospective analysis of prospectively collected data from four tertiary academic centers
between 1.2014 and 12.2017. Missing post-discharge data were completed via phone call to patients
and their family physicians. Data was analyzed for 253 patients, representing 9.0% of all patients undergoing anatomical lung resections during that period. Chi-square and Mann-Whitney U tests were
used to asses for patients and operative parameters associated with outcomes post discharge. Logistic regression was performed to evaluate factors associated with risk of empyema development and
need for readmissions and intervention.
Results: Of 253 patients analyzed, there were 67/857 patients from center A(7.8%) , 30/759 from
center B(3.95%), 147/931 from center C (15.78%), and 9/247 from center D(3.64%)(p<0.001). Median age was 69(19-88), 56% males. Overall, 49 patients (19.4%) were readmitted (21%, 0%, 23%,
11%, centers A-D, respectively, p=0.029) and analyzed. Of those, 18(37%) developed empyema,
11(22%) required surgery and 3(6%) died. Median LOS was 8(3-63) and 7(3-30) days for readmitted vs not-readmitted patients (p=0.588). Comorbidities (p=0.1-0.9), approach (MIS vs thoracotomy,
p=0.75) and extent of resection (p=0.577) were not associated with risk of readmissions. Median
overall initial duration of chest tube was 22 days (4-141) for readmitted patients vs 16(1-148) days for
not readmitted (p<0.001). Duration of chest tube stay was the only factor associated with development
of empyema (p=0.003). The risk of empyema increased 3-fold (OR=2.94) when chest tube was left
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in-situ for more than 20 days.
Conclusion: Home discharge with a chest tube following lung resection is associated with significant
adverse events. Given high risk of empyema development, removal of chest tube should be considered,
when appropriate, after 20 days. Our data suggests potential need for active post-discharge outpatients program, in order to diminish subsequent risk of morbidity and mortality.
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53.1
Portosystemic shunts effects on on a high fat diet mouse model: preliminary data
A. Peloso, C. Toso (Geneva)
Objective: It’s stated that we need to face a worldwide epidemic of obesity with an increased risk of
comorbidities related to metabolic syndromes. In this setup, the liver is known as a critical organ where
a toxic buildup of fat into hepatocytes progresses from a simple steatosis (fatty liver disease), passing
trough non-alcoholic steatohepatitis (NASH) to final cirrhosis. All these conditions, in the absence of
an excessive alcohol consumption fall under the umbrella of non-alcoholic fatty liver disease (NAFLD).
Portal hypertension is a specific mark for NAFLD with systemic effects on gut, tumor development
and fibrosis. Our goal is to determine the impact of porto-systemic vein shunt on portal hypertension,
NAFLD and cardiovascular outcomes in adult mice fed with high-fat diet (HFD).
Methods: C57BL/6 mice received a high fat or a standard diet starting from 4 weeks of age, and shunts
(or sham surgery) were created at 8 weeks. A lombotomy was created, and the spleen placed in the
subcutaneous tissue. The development of collateral veins was stimulated by scarring the spleen’s
surface on both sides. The shunt presence and permeability was checked by Micro-CT scan and by
fluorescent micro-bead injection respectively after 40 weeks. Liver volume, weight, portal pressure and
histology were assessed. Vascular stiffness was also measured by myograph study of thoracic aorta.
Results: 75% of mice developed evident porto-systemic shunt at mid-term (17 weeks). Our preliminary
data showed a decrease of hepatic volumes in HFD diet mice with porto-systemic shunt (P<0.05)
with a decrease of portal pressure. Vascular rigidity seems to be increased in porto-systemic shunt
populations.
Conclusion: Even with preliminary data, the proposed model offers liver and cardiovascular outcomes.

53.2
Interactions between platelets and liver sinusoidal endothelial cells promote hepatic stellate cells to
drive liver regeneration
A. Balaphas1, J. Meyer1, R. Perozzo1, P. Fontana1, S. Berndt2, A. Turzi2, P. Morel1, L. Scapozza1, K. Sadoul3,
C. Gonelle-Gispert1, L. Bühler1 (1Geneva, 2Le Mont-sur-Lausanne, 3Grenoble/FR)
Objective: Platelets and liver sinusoidal endothelial cells (LSEC) are implicated in liver regeneration.
Our aim was to investigate the interactions between platelets and LSEC in liver regeneration through
the study of the release of growth factors by LSEC and hepatic stellate cells (HSC).
Methods: In vitro, freshly isolated pure mouse LSEC were co-incubated with resting platelets, activated
platelets, or platelet releasates and secretion of various growth factors was measured with ELISA. To
identify active components in platelet releasate, size exclusion chromatography was performed and
resulting fractions were tested on LSEC for induction of growth factors secretion with ELISA. Conditioned culture medium of LSEC after exposure to platelets was added to primary HSC or hepatocytes
and secretion of growth factors or cell proliferation was measured with ELISA and EdU assay. In vivo,
platelets and LSEC interactions were analysed by confocal intravital microscopy after partial hepatectomy in mice.
Results: In vitro, co-incubation of resting platelets with LSEC resulted in a dose-dependent increase of
interleukin-6 secretion (IL-6) by LSEC (IL-6: 75.4±6.6 pg/ml after incubation with 16 million platelets
versus 2±1.1 pg/ml without platelets). The same effect was observed using activated platelets or releasate of activated platelets. Strikingly, IL-6 secretion was highest when high molecular weight fractions
(> 80 kDa) of platelet releasate obtained by size exclusion chromatography were tested (IL-6 maximal:
1343±245.8 pg/ml versus control 8 ± 0.2 pg/ml, p<0.05). LSEC exposed to platelets did not increase
proliferation of primary hepatocytes but stimulated HGF secretion by HSC (HGF: 574.1±124.5 pg/ml after stimulation versus 397±72.5 pg/ml without stimulation, p< 0.05). Following partial hepatectomy,
adhesion of platelets to LSEC was significantly increased (55.2 ±2.1 % adherent platelets after partial
hepatectomy versus 29.6±1.6% after sham surgery, p<0.05).
Conclusion: Our in vitro observations indicate that activated platelets release a component(s) of proteic
nature inducing IL-6 secretion by LSEC, which in turn enhances release by HSC of HGF, the strongest
mitogen for hepatocytes. Our in vivo data confirm that platelets adhere to LSEC shortly after liver injury.

53.3
Fibrin-based transient delivery of engineered VEGF and PDGF-BB proteins ensures robust and stable
angiogenesis in the skin of diabetic mice
P. Valente, A. Certelli, A. Uccelli, A. Grosso, N. Di Maggio, T. Wolff, L. Gürke, R. Gianni-Barrera, A. Banfi
(Basel)
Objective: Here we aimed at establishing the angiogenic and arteriogenic potential of an optimized
fibrin-based co-delivery of VEGF and PDGF-BB in a pre-clinical animal model of diabetic Skin.
Methods: 10-week old diabetic mice (BKS.Cg-Dock7m+/+Leprdb/J) received intracutaneous injections (in the dermal layer) of fibrin hydrogels (20 µl) containing VEGF alone (100 µg/ml) or together
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with PDGF-BB (10 µg/ml), or no factors as negative control (6 injections/animal; n=6-9/condition and
time-point). Tissues were harvested at 7- and 28-day time-points after intravascular perfusion of fixative (1% paraformaldehyde), frozen and cryosectioned. Vascular growth was imaged by immunofluorescence staining and confocal microscopy. The amount and size of induced vessels were quantified
with the Olympus Cell Sense software.
Results: By 7 days fibrin was almost consumed. Both VEGF alone (V) or with PDGF-BB (VP) induced
a comparable increase in vascular density (Vessel Length Density, VLD: V=24,1+-0,9 mm/mm^2;
VP=25.9+-0,9 mm/mm^2; control=11,9+-0,9 mm/mm^2; p<0.0001). The total amount of induced
vessels (vessel density multiplied by the total area of angiogenic effect) was also similar in V and VP
tissues. However, V-induced new vessels were significantly larger than those induced by VP (V=11,7+0,77 µm; VP=8,9+-0,72 µm; control= 5,6+-0,34 µm; p<0.05 V vs VP), confirming the ability of PDGFBB to prevent aberrant vascular enlargement by high-dose VEGF. After 28 days fibrin was no longer
detectable in any condition. Vessels induced by VEGF alone showed partial regression compared to
7 days (VLD V=19,1+-1,5 mm/mm^2), which was prevented by addition of PDGF-BB (VP=23,6+-1,1
mm/mm^2). Definitively remodeled vessels showed similar capillary-size diameters in all conditions
by 28 days (V=4+-0,15 µm; VP= 3,9+-0,12 µm; control= 4,2+-0,12 µm; p n.s.), suggesting a preferential regression of the more aberrant structures induced by high-dose VEGF alone.
Conclusion: These results establish the feasibility of fibrin-based delivery of angiogenic factors in the
skin of diabetic mice. Co-delivery of PDGF-BB both prevented aberrant angiogenesis and ensured persistence of new vessels despite transient factor delivery. Although spontaneous angiogenesis is impaired in diabetic mice, high-dose delivery of fibrin-bound VEGF and PDGF-BB was effective to induce
robust growth of stable and physiological vascular networks.

53.4
Combination of neonatal porcine islets with mesenchymal stem cells of human and porcine origin
improves islet function
C. Gonelle-Gispert1, A. Balaphas1, J. Meyer1, E. Montanari1, L. Szabo2, S. Gerber2, L. Bühler1 (1Geneva,
2
Lausanne)
Objective: Neonatal porcine islets (NPIs) represent an unlimited source for islet xenotransplantation in
type 1 Diabetes patients, despite limited function of neonatal tissue. We analyzed human bone marrow
mesenchymal stem cells (hMSC) and pig exocrine tissue-derived MSC (pMSC) for their effects on islet
function prior and after encapsulation.
Methods: Pancreases were recovered from neonatal pigs and NPIs isolated by slicing, collagenase
digestion and culture for maturation. Maturation of NPI was followed by Immunofluorescence studies
and insulin secretion assay. pMSC were expanded and characterized by FACS. Insulin secretion assays
of NPI co-cultured and co-encapsulated with MSC from human and pigs were performed to analyze
their functionality.
Results: Isolation of neonatal pancreases resulted in yields of 340’000 ± 160’000 IEQ (obtained from
3 pancreases in 5 experiments). Immunofluorescence staining of NPIs revealed increasing insulin +
ꞵ-cells between day 9 and 21 in culture. Insulin content of NPI incrased progressively over time from
27.8 ± 11.47µg/l to 2466 ± 637.9 µg/l, at days 3 and 14, respectively, for 500 IE, p< 0.001). Culture and expansion of adherent cells from the pig exocrine tissue resulted in a homogenous CD90+,
CD34- and CD45- fibroblast-like population. Differentiation of these cells into adipocytes and chondrocytes showed their multipotentency. Secretion assays showed an increased insulin release from
NPIs only when these were in cell-cell contact with MSC (for hMSC fold increase : 1.97±0.27, for pMSC
fold increase : 4.04 ± 1.1, p<0.001) whereas without direct contact, insulin stimulation was not increased. Secretion assays performed on NPIs co-encapsulated with hMSC or pMSC in Ca2+-alginate
microspheres after 3 days of encapsulation showed enhanced insulin secretion compared to NPIs
encapsulated alone.
Conclusion: MSC of human and porcine origin significantly enhance insulin secretion of NPIs when
co-cultured in direct contact. Encapsulation of NPIs with MSC should be considered for clinical application.

53.5
Hypoxia sensing of hepatic stellate cells leads to VEGF-dependent angiogenesis to accelerate liver
regeneration in ALPPS
K. Dirscherl, B. Beck Schimmer, M. Schläpfer, R. Wenger, D. Spahn (Zurich)
Objective: Rerouting portal vein flow induces slow liver regeneration. Associating Liver Partition and
portal vein ligation for staged hepatectomy(ALPPS) induces rapid regeneration by adding parenchymal transection to portal vein ligation(PVL). In ALPPS but not PVL, hypoxia inducible factor-1𝛼  (HIF-1𝛼) 
is upregulated in the liver and prolyl-hydroxylase inhibitors (PHI) also upregulate HIF-1𝛼  and  accelerate 
liver regeneration. This study aims to clarify the role of HIF-1𝛼  in  accelerating  liver  regeneration.
Methods: Rat models of PVL, ALPPS, PVL+PHI (Dimethyloxaloylglycin )and intraperitoneal injection of
the PHI in normal livers without portal vein rerouting, were compared. Liver volume was evaluated by
CT scan. Proliferation of hepatocytes (HC) was evaluated by Ki-67 and DAPI staining. Liver sinusoidal
endothelial cell (LSEC) density was evaluated by von Willebrand Factor(vWF) staining and hepatic
stellate cell (HSC) activation by desmin staining. In vitro, HEP3B-cells(HC), LX2-cells(HSCs) and TRP3cells(LSECs) were cultured under hypoxic conditions and under treatment with PHI. Proliferation was
measured over 72h with the iCELLigence cell culture system via impedance. Conditioned media experiments were performed using media from HCs, HSCs and LSECs exposed to PHI for 24h and transferred
to the other cell lines. Concentration of vascular endothelial growth factor(VEGF) was measured in
hypoxic HSCs and blocked. Transcriptome analysis was performed using RNA extracts from hypoxia/
PHI treated HSCs and media conditioned LSECs.
Results: PPVL induces slow liver regeneration, while ALPPS and PVL treated with PHI accelerates volume increase and KI-67 proliferation by a factor of 1.8 and 3 respectively. While PHI without portal
rerouting has no impact on volume, it leads to increased vascular density by vWF staining, also ob-

served in ALPPS and PVL+DMOG. HSC activation is present in all rapid regeneration models and also
the PHI treated normal livers without proliferation. In culture, PHI has an anti-proliferative effect on HCs,
HSC and LSEC. However, transfer of media of PHI-treated HSC induces VEGF dependent proliferation
of LSEC. Transcriptome analysis shows dominant expression of angiogenesis and matrix remodeling
pathways.
Conclusion: In conclusion, hypoxia signaling by HSCs induces VEGF-dependent angiogenesis and
leads to rapid liver regeneration in ALPPS.

Conclusion: Primary Kupffer cells are capable of achieving endotoxin tolerance, but in the chronicallyinflamed fatty liver, although they acquire immunomodulatory phenotype, Kupffer cells are not sufficient to dampen immune-mediated damage. Therefore, loss of tolerance induced by ongoing liver
insult may be a mechanism contributing to the worsening of NAFLD.
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53.7
NKG2D blockade in a syngeneic rat model of intraportal islet transplantation
V. Delaune, C. Toso, A. Kahler-Quesada, F. Slits, Q. Gex, V. Lavallard, L. A. Orci, A. Peloso, S. Lacotte
(Geneva)
Objective: Intraportal islet transplantation is plagued by an acute destruction of transplanted islets,
mostly mediated by the instant blood-mediated inflammatory reaction (IBMIR), where NK cells and
macrophages are amongst the first responders. These cells harbor an activating receptor, NKG2D,
which recognizes ligands expressed by stressed cells. The aims of this study were to determine whether NKG2D ligand expression increased in islets with culture time, and to analyze the impact of NKG2D
blockade in islet transplantation.
Methods: Hypoxia-related (Hif1a) and NKG2D-ligand gene expressions were analyzed in rat and human islets. Syngeneic marginal mass intraportal islet transplantations were performed in rats: control
group, recipients transplanted with NKG2D-recombinant-treated islets (recombinant group), and recipients treated with a mouse anti-rat anti-NKG2D antibody and transplanted with recombinant-treated
islets (antibody-recombinant group).
Results: Rat and human islets demonstrated increased gene expression of NKG2D ligands with culture
time. In rats, this was linked with increased Hif1a expression. Recipients from the control and recombinant groups showed similar metabolic results. However, treatment with the anti-NKG2D antibody
resulted in NK cell depletion and lower diabetes reversal.
Conclusion: Treatment of recipients with the anti-NKG2D antibody was deleterious to the islet graft.
Further explorations are needed to determine whether this is due to the antibody, with potential immunoallergic mechanisms, or to NK cell depletion.

53.8
Non-alcoholic steatohepatitis impairs Kupffer cell-mediated immune tolerance in the mouse liver
L. A. Orci, M. Kreutzfeldt, N. Goossens, L. Rubbia-Brandt, F. Slits, V. Delaune, G. Oldani, C. GonelleGispert, L. Bühler, C. Toso, S. Lacotte (Geneva)
Objective: Non-alcoholic fatty liver disease (NAFLD) is increasingly recognized as a threat to human
health. Although our understanding of NAFLD pathogenesis is improving, there is limited data on the
function of resident Kupffer cells in this context, especially when considering their contribution to hepatic immune tolerogenicity.
Methods: By using a unique isolation procedure, primary Kupffer cells, and not infiltrating liver monocytes, were studied in a mouse model of prolonged diet-induced liver steatohepatitis. We assessed
Kupffer cell phenotype upon exposure to lipopolysaccharide or interleukin 4. We characterized Kupffer
cell co-stimulation molecules expression, and did both phagocytosis and antigen presentation assays
to investigate Kupffer cell function as scavenger cells and immune response initiators. We further assessed, by immunofluorescence, the expression of class II MHC and programmed-death ligand 1 (PDL1) molecules in human liver specimens of 30 patients with increasingly severe NAFLD/NASH lesions.
Results: Primary Kupffer cells circumscribed endotoxin-mediated inflammatory response by up-regulating anti-inflammatory genes such as arginase 1 and interleukin-10 (IL-10). Both in humans and
mice, within chronically inflamed livers, Kupffer cells acquired immunomodulatory properties by reducing the expression of class II major histocompatibility complex (MHC), and by enhancing co-inhibitory
signalling. While Kupffer cells isolated from mice with normal livers were capable of achieving endotoxin tolerance, our results indicated an impairment of this protective mechanism in the presence
NASH-like parenchymal abnormalities. Consistent with these findings, human livers with increasingly
severe NAFLD/NASH lesions displayed a decrease in class II MHC expression and an increase in PD-L1
expression, respectively.

Objective: Rupture of the Extensor pollicis longus tendon (EPL) is frequently associated with distal radius fractures. For EPL reconstruction the Extensor indicis tendon (EI) is transferred to the distal end of
the EPL. Common suture techniques combined with established rehabilitation protocols have proven
to achieve good results. However, patients regularly experience restrictions of hand function for three
months. In addition, current rehabilitation protocols tend to be complex and depend on substantial
support from hand therapists. Compared to the Pulvertaft technique, the Side-to-Side (STS) suture technique provides improved strength and has been successfully implemented for tendon transfers. In this
prospective study we analysed, wether combining a Side-to-Side suture technique with a straightforward active rehabilitation protocol based on the increased suture stability simplifies and shortens time
of rehabilitation after EPL reconstruction.
Methods: Between 11/2015 and 04/2017 we treated a series of 10 patients, median age 56 (range
18-70) after closed EPL-rupture using STS suture technique for EI to EPL transfer. For postoperative
rehabilitation we implemented a simplified Controlled-Active-Motion protocol. Clinical follow up was at
2, 4 and 8 weeks postoperatively and additionally one year later by phone. Primary endpoints were the
unrestricted use of the operated hand or major complications, defined as tendon rupture or relevant
tendon elongation. We reported on patient satisfaction and pain. As objective parameter active range
of motion of the thumb and index finger as well as pinch and grip strength were measured.
Results: All 10 patients underwent surgery and postoperative rehabilitation without complication. All
10 were satisfied with the treatment 8 weeks and one year postoperatively. All were back to work after
8 weeks or could use the operated hand without any restriction. At 8 weeks all patients achieved a
powerful active extension of the IP-joint of the thumb. Pinch- and grip- strength reached on average
83% and 81% of the contralateral side.
Conclusion: Despite the small group and the relative short follow up the results suggest that the Side-toside suture technique in combination with an adapted active rehabilitation protocol provides a safe and
successful method for EPL reconstruction. Compared with the current literature this concept shortens
time of rehabilitation by a third.
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61.1
The role of microwave ablation as an alternative or adjunct to resection of neuroendocrine liver metastases
S. Perrodin, M. Renzulli, G. Beldi, M. Maurer, D. Candinas, C. Kim-Fuchs, A. Lachenmayer (Bern)
Objective: Surgical resection of neuroendocrine tumor (NET) liver metastases has been proven to improve survival, but the benefit of microwave ablation (MWA) as a minimally invasive and tissue-sparing
alternative to curative surgery or as a debulking procedure has yet to be assessed. We aim to present
our center’s experience with surgery and/or MWA for NET liver metastases.
Methods: Retrospective study including all patients treated with MWA and/or surgical resection for NET
liver metastases between 2000 and 2017. Follow-up consisted in 3-monthly CT, MRI or PET-CT according to the recommendation of the interdisciplinary conference.
Results: A total of 47 patients with a median age of 60 (27-76) were included in this analysis, receiving
68 interventions. Patients underwent between 1 and 4 interventions, including 34 liver resections (6
laparoscopic, 28 open), 20 MWAs (12 percutaneous stereotactic, 8 open), and 14 combined procedures (3 laparoscopic, 11 open). A total of 130 individual lesions were treated with MWA, representing
4 lesions per session (1-30). While no complications occurred after MWA, 9 patients needed drainage
for 8 biliomas and 1 abscess (IIIa) and 1 patient was transplanted because of liver failure (IVb) after
open resection. The majority of patients (33/47, 70.2%) received curative, procedures, 14 patients
(29.8%) debulking procedures. Simultaneous resection of the primary tumor was performed in 27.9%
(19/68) of the interventions. Two patients (4.3%) had a local recurrence at the site of ablation, in both
cases combined with an overall disease progression in the liver. One patient (2.1%) had a recurrence
at the site of resection and underwent successful re-resection. Liver-only disease progression was detected in 17% of the patients and overall progression in 47%, and occurred after median 7 months
(range 0-43). The mean survival was not significantly different between the debulking and curative
group (38.9 months (SD 20.1) and 50.8 months (SD 38.8) respectively, p=0.2288).
Conclusion: MWA might be a safe alternative or additition to resection for NET liver metastases with
low complication and local recurrence rates, allowing a liver-sparing minimal invasive treatment of this
often recurring chronic disease.
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61.2
Minimal-invasive versus open hepatectomy for colorectal liver metastases: bicentric analysis of postoperative outcomes and long-term survival using propensity score matching analysis
A. Andreou1,2, S. Knitter2, D. Kradolfer1, M. Schmelzle2, D. Candinas1, J. Pratschke2, G. Beldi1 (1Bern,
2
Berlin/DE)
Objective: Minimal-invasive hepatectomy(MIH) has been increasingly performed for benign and malignant liver lesions with promising results. However, oncologic results after MIH for the treatment of
patients with colorectal liver metastases(CLM) need to be clarified.
Methods: Clinicopathological data of patients who underwent liver resection for CLM between 2012
and 2017 were assessed within a training cohort at a Swiss major hepatobiliary center and a validation
cohort at a major hepatobiliary center in Germany. Postoperative outcomes und long-term survivals of
patients following MIH were compared with those of patients undergoing open hepatectomy(OH) after
1:1 propensity score matching.
Results: During the study period, 91 patients underwent liver resection for CLM with curative intent at
the Swiss center. Twenty-five patients underwent MIH and were compared with a matched cohort of
25 patients who underwent OH. MIH was associated with lower major complication rate (4% vs. 28%,
p=0.049) and shorter length of hospital stay (5 vs. 9 days, p<0.0001) compared to OH. Postoperative
mortality (0% vs. 0%) was comparable between MIH and OH. After a median follow-up time of 47
months, 5-year overall survival (OS) was significantly higher after MIH than after OH (59% vs. 45%,
p=0.046). When evaluating the validation cohort of 270 patients in the German center matching 53
patients undergoing MIH with 53 patients undergoing OH, the benefits of MIH could be confirmed.
MIH was associated with lower postoperative major complication rate (17% vs. 36%, p=0.028), and
shorter length of hospital stay (9 vs.11.5 days, p=0.025) compared to OH. Postoperative mortality was
comparable between MIH and OH (0% vs. 6%, p = 0.243). After a median follow-up time of 26 months,
5-year OS was significantly higher after MIH than after OH (61% vs. 42%, p = 0.004). Comparing the
results of the two surgical departments, major complication rate (4% vs. 17%, p=0.155), mortality rate
(0% vs. 0%), 5-year OS rate (61% vs. 59% p=0.366) and 5-year disease-free survival rate (58% vs.
44%, p=0.330) were not significantly different.
Conclusion: MIH for CLM is associated with lower postoperative morbidity and shorter length of hospital stay, resulting in oncologic outcomes superior to those achieved with the established OH. Our
findings suggest that MIH should be considered as the preferred method for the treatment of curatively
resectable CLM.

sweats (33.3%). The mean duration of symptoms until diagnosis was 8.9 months (1-48). Five patients (38.5%) had documented eosinophilia, four (30.8%) elevated liver enzymes and seven (53.8)
elevated cholestasis parameters. Mean antibody level on serology was 88 AU/ml (3-134). Of the ten
(76.9%) patients with imaging, ultrasound was used most frequently (53.8%), followed by magnetic
resonance imaging (30.8%), Computed tomography and endoscopic retrograde cholangiopancreatography (23.1%). The most common findings were bile duct dilatation, followed by hepatic lesions.
Treatment consisted of Triclabendazol 10 mg/Kg. One patient needed a second treatment course for
persistent disease. There were no recurrences.
Conclusion: With a low incidence of Fasciola hepatica in humans in Switzerland, correct diagnosis is
often substantially delayed. Raising awareness among Swiss physicians is paramount, and a higher
level of suspicion necessary when confronted with unspecific symptoms or liver images, thus avoiding
a long delay in diagnosis as well as unnecessary tests.

61.5
Enhanced recovery in elderly patients undergoing pancreatic resection: does age really matter?
S. Scarsi, N. Halkic, N. Demartines, D. Roulin (Lausanne)

61.3

Objective: Enhanced recovery after surgery (ERAS) pathway for hepato-biliary surgery is well-established in clinical practice. Nevertheless, there is a lack of specific evidence concerning the application
of an ERAS pathway to elderly patients undergoing pancreatic resection. The aim of the study was to
assess the impact of age on compliance and postoperative outcome.
Methods: Retrospective analysis based on a prospective database, including all patients >= 70 years
old undergoing pancreatic resection within an ERAS pathway in a tertiary referral center between October 1st 2012 and August 31st 2018. Patients were divided in three groups (70-74 years old, 75-79
years old, >= 80 years old). Primary outcome was compliance with all ERAS elements. Secondary
outcomes were length of stay, mortality, readmission rates, overall and major complications.
Results: One hundred fourteen patients were included in the three groups: 49 patients aged 70-74
years, 37 patients aged 75-79 years, and 28 patients aged >=80 years. There was no difference in
compliance rates between the different groups (57% vs 60% vs 55%, respectively, p = 0.096). No significant difference was observed in terms of median length of stay (14 vs 18 vs 16 days, respectively;
p = 0.069), complication rates (78% vs 86% vs 82%, respectively; p = 0.569), major complications
(29% vs 35% vs 43% respectively; p = 0.441), mortality (0 vs 0 vs 3%, respectively; p = 0.212) or readmission rates (10% vs 3% vs 10%, respectively; p = 0.361) with increasing age.
Conclusion: Application of an ERAS pathway is feasible for elderly patients undergoing pancreatic
resection. Increasing age was not associated with different compliance or postoperative outcome.

Impact of ERAS pathways on the delay between surgery and adjuvant chemotherapy for hepatobiliary
and pancreatic malignancies: a single center cohort study
P. St-Amour, D. Roulin, G. Joliat, A. Eckert, N. Demartines, E. Melloul (Lausanne)

61.6

Objective: Multidisciplinary approach with adjuvant chemotherapy is one of the key elements to provide optimal long term and disease free survival in pancreas and liver malignancies. However, postoperative complications may increase the interval between surgery and chemotherapy with negative
oncologic effects. The aim of the present study was to analyze whether compliance to ERAS program
after hepatobiliary or pancreatic surgery for malignancies was associated with a decreased interval
to adjuvant chemotherapy.
Methods: Based on a prospectively maintained database, the analysis included all consecutive ERAS
patients after hepatobiliary or pancreatic surgery and adjuvant chemotherapy in our institution between 2012 and 2016. Using Poisson regression model, factors that reduce the interval between surgery and first cycle of adjuvant chemotherapy were assessed.
Results: During the study period, 148 consecutive patients were included (N=46 liver resections and
N=102 pancreatic resections). Total compliance to ERAS protocol was 55% after liver resection and
64% after pancreatic resection. Multivariate analyses showed that high compliance to ERAS pathway
was significantly associated with a reduction in the interval between surgery and adjuvant chemotherapy (p<0.01). An increase of 1% in compliance was associated with a reduction of 0.94 days in
the interval between surgery and first cycle of chemotherapy.
Conclusion: High compliance to ERAS pathway after surgery for hepatobiliary and pancreatic malignancies was associated with a significant reduction in the delay to systemic chemotherapy. Further
studies are necessary to confirm the positive impact of ERAS pathways on long-term oncologic outcome.

61.4
Fasciola hepatica infection: a tricky diagnosis
S. Perrodin, L. Wälti, B. Gottstein, C. Kim-Fuchs, D. Candinas, V. Banz (Bern)
Objective: Fasciola hepatica is a foodborne trematode flatworm present worldwide. Definitive hosts
are mostly ruminants such as cattle and sheep, with humans being incidental hosts. In Switzerland,
Fasciola infection in humans is rare. Unfortunately, many patients are likely to undergo multiple unnecessary investigations before the parasite is suspected and fascioliosis diagnosed, especially if
symptoms are unspecific. We present our experience with Fasciola hepatica.
Methods: Single center retrospective study including all patients diagnosed with Fasciola hepatica
from 2005 to 2018. Diagnosis was considered positive if a positive serology and/or eggs in stool samples correlated to clinical presentation (symptoms and/or imaging). Patients were excluded if serology
was considered false positive or was weakly positive in the setting of another more likely diagnosis.
Personal data, laboratory values, imaging, treatment and outcome were collected from patient files.
Results: Sixty patients had a positive serology during this time period. Forty-four were considered false
positive and excluded, leaving thirteen patients for analyses. 46.2% were male, mean age was 45.8
(17-80). Four patients (30.8%) were asymptomatic, nine (69.2%) presented with symptoms ranging
from right upper quadrant pain (44.4%) and generalized pruritus (33.3%) to weight loss and night
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Treatment of alveolar echinococcosis in immunocompromised and immunocompetent patients
A. Lachenmayer, D. Gebbers, D. Candinas, G. Beldi (Bern)
Objective: Human alveolar echinococcosis (AE) is a zoonosis caused by metacestodes shed by feces
of wild foxes. For this study we aimed to address the hypothesis that AE is an opportunistic disease by
using epidemiological data.
Methods: Retrospective analysis of 131 patients with a median age of 54 years treated for AE between
1971 and 2017 at a swiss high-volume university center. Fifty-two % were females and 65 (49.6%) patients were diagnosed incidentally. Fourteen patients (15.9%) were operated laparoscopically. Overall
median follow-up was 48 months.
Results: A significant increase of new diagnoses in general and of coexisting immunosuppressive conditions in the past decade were observed (p ≤ 0.005). Fourty-one (31.3%) patients had co-existing or
previous immunosuppressive conditions including 16 (36%) malignancies, 11 (31%) auto-immune
diseases or immunosuppressive therapies, 5 (11%) infectious diseases, 4 (9%) chronic asthma
conditions, 2 (4%) previous transplantations and 4 (9%) other immune compromising conditions.
Serologies of EM18, EM2 and EgHF were not associated with mmunocompetentce at diagnosis, but
significantly decreased after treatment with Benzimidazole (n=43) or surgery (n=88). Neoadjuvant
(p=0.042), adjuvant therapy for ≥ 1 year (p=0.007) with benzimidazole and resection status (R0)
(p=0.002) were significantly correlated with recurrence-free survival. Survival at 5 and 10 years after
surgery was 97.3% and 94.2%, respectively, and after conservative treatment 91.2% and 73%, respectively. Surgical approach (p=0.014) and immunocompetence (p=0.048) were significantly correlated
with overall survival.
Conclusion: The incidence of human AE is increasing over the last decades that may not only be
explained by the urban and rural increase of fox populations. We have observed an association of
immunosuppressive conditions with both incidence and survival of AE. Therefore human AE may be
considered at least in part as an opportunistic disease.

61.7
Implementation of a peritoneal carcinomatosis program in a Swiss tertiary care hospital
P. Müller, C. Soll, S. Schacher, A. Müller, F. Grieder, S. Breitenstein, M. Adamina (Winterthur)
Objective: Peritoneal carcinomatosis cannot be cured even by the most aggressive systemic therapy,
whereas peritoneal progression causes a steep decrease in quality of life. Cytoreductive surgery with
intraoperative chemotherapy (CRS HIPEC) offers a small but proven chance for cure. When carcinomatosis is non resectable, pressurized intraperitoneal aerosol chemotherapy (PIPAC) confers effective
peritoneal palliation. The present work reports the implementation of a peritoneal carcinomatosis program at a Swiss tertiary care hospital.
Methods: Patients were referred from a catchment area of 500’000 and discussed at the interdisciplinary tumor board. When a curative treatment was intended, surgery started with laparoscopy and
progressed to laparotomy and CRS HIPEC when complete cytoreduction was achievable and the peri-

toneal cancer index (PCI) reasonable. When a palliative context was recognized, patients were offered
laparoscopic PIPAC in combination with a systemic therapy. All patients were included in an approved,
prospective clinical database. Results are expressed in median and interquartile range (IQR).
Results: 76 procedures were performed from July 2015 to December 2018, including 40 CRS HIPEC
in 39 patients (16 men : 23 women) and 37 PIPAC in 15 patients (5 men : 10 women) of age 60
(IQR 50-71) and PCI 6.5 (IQR 4-11). Patients were operated for colorectal (n=17), pseudomyxoma/
appendiceal neoplasia (n=14), ovarian (n=4), mesothelioma (n=3), and gastric cancers (n=1). Overall, surgery lasted 546 minutes (435-737) for CRS HIPEC and 109 minutes (92-128) for PIPAC, while
length of stay was 12 days (8-15) for CRS HIPEC and 1.5 (1-2) for PIPAC patients. Major complications
(III-IVa) occurred in 10 CRS HIPEC (25%) patients and mortality was nil. Of 62 anastomosis performed,
2 leaked (3.2%). Yet, 30-day mortality in PIPAC patients amounted to 5.4%. Last, laparoscopic CRS HIPEC was initiated 2017 and 7 selected patients were operated with a PCI of 3 (IQR 2-4.5) and surgery
time of 430 minutes (IQR 386-440) as opposed to 630 minutes (IQR 486-740) for open CRS HIPEC.
Major morbidity was nil and length of stay was significantly shorter (7 days, IQR 6.5-8, p=0.02).
Conclusion: Implementation of a contemporary carcinosis program of CRS HIPEC and PIPAC is feasible at the cost of long operative times. A reasonable morbidity and mortality could be achieved, pending on careful interdisciplinary patient selection.

61.8
Radioguided seed localization for non-palpable breast cancer
M. Ritter (Basel)
Objective: In November 2017, we introduced radioguided seed localization (RSL) to replace wireguided localization (WGL) for all non-palpable breast tumors. A recent meta-analysis compared the 2
techniques and has shown a lower rate of involved margins, a lower reoperation rate and a shorter surgical operative time with RSL but no difference in the volume of the specimens removed between the
two groups. Here we report the results after 10 months from the introduction of RSL in our breast unit.
Methods: We included 34 patients which received RSL for localisation of a non-palbable breast tumor
from November 2017 until October 2018. Cases were matched with controls who received WGL for
non palpable tumors according to tumor stage, number of SLNs retrieved and same type of oncoplastic surgery. We used linear and logistic univariate and multivariable regressions to calculate the Odds
Ratio (OR) of having positive margins and re-excision, the difference in the mean volume of the surgical
specimens and the operation time between the 2 groups.
Results: The OR of having a positive margin in the RSL group was 0.6 (p-value 0.39, 95% CI 0.18 - 1.97).
After adjusting for the presence of DCIS, surgeons‘ experience (junion vs. senior) and intraoperative
re-excision, the OR was lower (0.37) but the association remained non statistically significant (p-value
0.16, 95% 0.09 – 1.51). In the same multivariable model, the OR of re-excision in the RSL group was
0.9 (p-value 0.9, 95% CI 0.33-3.0). The operation time was 15.8 min longer in the RSL group (p-value
0.04, 95% CI 0.39 – 31.2). The prolongation of the operative time became non statistically significant in
the multivariable model (p-value 0.067, 95% CI -1.12 - 32.2). The volume of the resected specimen was
25.2 cm3 bigger (p-value 0.11, 95% CI -6.25 - 56.75) in the RSL group. The difference remained non
statistically significant in the adjusted analysis (21.3cm3; p-value 0.2, 95% CI -13.6 - 56.17).
Conclusion: We are the first center that has introduced RSL in Switzerland. Our preliminary results
show a reduction, although not statistically significant, in the rate of positive margins. So far, we were
not able to show a decrease in the re-excision rate, operative time or volume of the resected specimen.
This could be due to the learning process associated to this new technique.

61.9
Impact of ischemia time on islet isolation success and post-transplantation clinical outcomes: a retrospective study on 452 pancreas isolations
C. Wassmer1, G. Parnaud1, K. Bellofatto1, F. Lebreton1, E. Brioudes1, L. Perez1, N. Pernin1, C. Rouget1,
D. Matthey-Doret1, J. Loureiro1, C. Bosson1, P. Benhamou2, L. Kessler3, L. Badet4, E. Berishvili1, D. Bosco1,
T. Berney1, V. Lavallard1 (1Geneva, 2Grenoble/FR, 3Strasbourg/FR, 4Lyon/FR)
Objective: Many variables can affect the islet isolation process including ischemia time (IT) of the pancreas before the initiation of the isolation procedure. The maximum IT to be kept in order to avoid a
negative impact on the isolation process is not well defined. In our laboratory, a total ischemia time
(TIT) of <8hours is considered optimal and TIT between 8 and 12 hours is acceptable but considered
suboptimal. We investigated the impact of IT on isolation success and post-transplantation clinical
outcome.
Methods: A retrospective analysis of all islet isolations performed in our center between 2008 and
2018 was done. Cold ischemia time (CIT), organ removal time (ORT) and TIT (CIT + ORT) were analyzed. Variables related to donors and organ procurement in successful and failed islet isolations and
clinical outcome after transplantation were evaluated. A cut off of 8 hours for the CIT and TIT was
defined based on our actual knowledge and a cut off of 60 minutes was defined for ORT.
Results: 452 pancreata met the inclusion criteria. 218 pancreata were successfully isolated and transplanted. No difference was founded in term of number of grafted islet preparations, number of islet
equivalent (IEQ), viability and islets function between the >8 hours group and the < 8 hours group.
Donor characteristics such as age, gender, BMI and pancreas weight were compared and no difference between the two groups was observed. Recipient pre and post-transplantation HbA1c, C-peptide
values and insulin requirement were compared between the two groups and no statistic difference
was founded. The same observation could be made for CIT and ORT as well as for a cut off pushed
until 12 hours of CIT and TIT.
Conclusion: This study showed no difference in term of islet isolation success and post-transplantation
clinical outcome between groups with <8 hours of TIT and >8 hours. Ischemia time should always be
as short as possible but cut off for TIT can be pushed until 12 hours. This must be taken into consideration when IT during organ procurement may become a limiting factor for pancreatic removal.
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63.1
Conservative treatment of floating aortic or iliac thrombus after vascular surgery
S. Hofer, M. Furrer (Chur)
Objective: Surgical thrombectomy, endovascular stentgraft placement or conservative medical treatment have been proposed in thrombuses caused by arteriosclerotic ulcers, malignant disease or antiphospholipid syndrome. Data about the management of floating aortic or iliac thrombus after surgical
procedures is scarce. This study aims to assess anticoagulation as a treatment option in these cases.
Methods: From January 2016 until December 2018 181 patients underwent endovascular or open
aortic and iliac aneurysm repair. We included all patients with aortic or iliac thrombus detected on
CT scan performed routinely one to three days after surgery. Thereafter, we started immediately with
intravenous heparin, followed by peroral medication with rivaroxaban or phenprocoumon in combination with acetylsalicylic acid. The follow-up was performed by CT scan allowing to measure the size
of thrombus subsequently. Imminent complications such as visceral or peripheral embolizations were
screened by CT scan or duplex ultrasound.
Results: We identified eight patients presenting with a floating thrombus in the aorta or in the stentgraft
after surgery at aortic level (three patients), at the iliac level (four patients), and at both levels (one
patient). The thrombus was located in the stentgraft (four patients), in the aorta above the graft (two
patients) and in the iliac arteries below the implanted graft (two patients). All patients were asymptomatic. In six patients a complete resolution of the thrombus occurred after an anticoagulation time of
seven days to 17 months. Two patients showed a notable reduction of thrombus after three and six
months and are still under medication. We didn’t observe any embolism to visceral organs or lower
limbs.
Conclusion: Resolution or a remarkable reduction of the thrombus by anticoagulation occured in all
patients with floating aortic or iliac thrombus after endovascular or surgical procedures. The conservative treatment strategy seems to be a safe approach for these patients.

63.2
Catheter foam sclerotherapy: a valid and safe alternative for small saphenous vein incontinence
F. Strano, A. Huot, C. Bron, H. Probst (Morges)
Objective: Endovenous thermal ablation therapy for varicose veins is nowadays a well established
alternative to conventional surgery with similar short and medium term results. Catheter foam sclerotherapy (CFS) is also recommended as a safe therapy for incompetent saphenous veins (GRADE 1A).
Although this treatment has an higher recurrence rate compared to the other procedures. Adjuncts as
intra-saphenous saline irrigation(ISI) and peri-saphenous tumescence (PST) were recently described
to improve its outcomes. As small saphenous vein (SSV) treatment is often altered by neurological
complications, we consider this new technique in this specific indication.The purpose of this study is to
assess the safety and short-term results of this procedure in the SSV treatment.
Methods: Retrospective monocentric analysis was carried out between March 2017 and December
2018. 30 consecutive patients with SSV incompetence were enrolled and submitted to CFS, after ISI
and PST. By means of peri-operative venous ultrasound (US), Lauromacrogol (400) 1% sclerosant
foam was injected directly in SSV trunk through a long introducer. The surgical gesture was completed
with phlebectomies. At the end of the procedure each patient worn an elastic bandage and injected
subcutaneously low-molecular-weight-heparine for 10 days.Post-operative clinical and duplex US control were performed at 10 days and 6 months.
Results: 30 patients were available for follow-up at 10 days and 6 months. The occlusion rate in the
respectively periods was 100%. The main complications were bruising and local pain in the areas of
phlebectomies treated with NSAI and local cooling. No nervous injuries, no infection neither phlebitis
were observed.
Conclusion: CFS applied to small saphenous vein gives promising results as other endovenous procedure in term of safety and occlusion rate at short term.This procedure could be considered a good
alternative for SSV incompetence lowering the neurological complication rate.

63.3
Mid-term results comparing endovascular asymptomatic popliteal aneurysm repair versus open bypass surgery
K. Pavotbawan1, M. Furrer1, U. Derungs2, S. Hofer1 (1Chur, 2Glarus)
Objective: According to the data in the literature endovascular treatment of popliteal aneurysm seems
to be associated with lesser patency rates compared to bypass surgery. The aim of this study was to
assess the outcome in our cohort comparing both treatment strategies.
Methods: Between January 2014 and December 2017, we treated 27 popliteal aneurysms. Symptomatic patients were excluded. After evaluating the patients risk factors, we performed either femoralpopliteal bypass using autologous reversed vein under general anesthesia or endovascular repair using VIABAHN stentgraft (W. L. Gore & Associates, Inc.) under local anesthesia. Patients were assessed
3 months and 1 year after surgery. Early results and follow up data were analyzed regarding surgery
time, complication, length of stay and patency rate.
Results: 48% of the patients underwent endovascular repair (ER) and 52% were treated by open surgery (OS). Mean age was 77.6 (ER) vs. 66.5 (OS). The preoperative ASA score was significantly higher
in the ER group (2.92 vs. 2.50, p <0.05). Three anastomotic aneurysms after previous bypass surgery
were treated endovascular. Surgery time (65min vs. 180min, p <0.05) and length of stay (5.15d vs.
8.42d, p =0.079) was shorter in the ER group. Postoperative complications were two hemorrhages,
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one in each group. Primary assisted patency was 84% (ER) versus 93% (OS) after 3 months and 84%
(ER) versus 86% (OS) after 12 months. The secondary patency rate was lower in the ER group, after 3
months 85% (ER) versus 93% (OS) and 1 year 71% (ER) versus 93% (OS).
Conclusion: Reintervention and graft thrombosis were more likely after endovascular repair. Therefore,
open surgery is the preferable strategy in younger patients. In patients at risk, i.e. with high ASA score
and with previous bypass surgery, endovascular popliteal aneurysm repair seems to be a good therapeutic alternative.

63.4
Risk factors and indications for removal of totally implantable venous-access ports in oncological and
non-oncological patients
R. Fahrner, F. Schenker, F. Rauchfuss, U. Settmacher (Jena/DE)
Objective: Totally implantable venous-access ports (TIVP) play an important role in the treatment of
oncological but also in non-oncological patients. Although these devices are considered as the safest way of long-term central venous access, complications and adverse events are often seen and
the removal of the TIVP is necessary. The aim of this investigation was to analyse the patient cohort
undergoing TIVP removal in our surgical department.
Methods: Patients undergoing TIVP removal between January 2004 and December 2016 were retrospectively analysed regarding patients characteristics, underlying disease, indications, and TIVP
related factors.
Results: During the investigated time period in total 3166 TIVP and 609 TIVP removals (19%) were
performed. 53% of patients undergoing TIVP removal were initially treated in our department, the
others were treated in external hospitals or other institutions (other surgical specialties, radiology).
There was an increase of TIVP removals during the investigated time period. Organ-related malignancy
(n=348, 57%) was more frequently seen than hematologic malignant diseases (n=122, 20%) or nononcological diseases. The mean time span between implantation and removal was 19.2 months, interestingly 14.5% of removals were performed during the first month after TIVP insertion. The majority of
TIVP were inserted on the right side (74%), and 314 TIVPs were inserted by open cut-down approach
(52%) with cephalic vein as predominant vessel (52%). A high proportion of patients (62%) were still
under running chemotherapy. The majority of removals were performed due to TIVP related infections
(58.3%), followed by TIVP related complications in 21% (dislocation, dysfunction, thrombosis) or end
of treatment (15.9%). Patients with running chemotherapy were more likely to get a TIVP infection than
patients without chemotherapy (p<0.001). In the majority of infectious complications staphylococcus
species were isolated either from the blood stream or surgical swabs (62.3%), followed by gram-negative bacilli (12.3%) or fungi (9.7%).
Conclusion: Infectious complications after TIVP implantations are frequent. An important risk factor
for mainly staphylococcus associated infections seems to be running chemotherapy. Therefore, strict
adherence to a sterile technique during implantation and during manipulation of TIVP devices are important issues to prevent infectious complications.

63.5
Retrograde open intraoperative stenting in acute mesenteric ischemia with long segment bowel necrosis
K. Dallago, P. Villiger, P. Knüsel, M. Furrer (Chur)
Objective: Acute mesenteric ischemia results in progressive transmural bowel necrosis and needs
urgent evaluation of bowel viability and early revascularisation. Different treatment options for revascularisation of the superior mesenteric artery (SMA) are available. The classic open surgical revascularisation approach has been more and more replaced by endovascular techniques. In some cases,
percutaneous antegrade recanalization of the SMA might be difficult. Intraoperative retrograde open
mesenteric stenting offers the advantage of open surgical and endovascular approaches in a one
step hybrid technique.
Methods: An 84 years old male presented as an emergent case with abdominal pain and diarrhea.
We found a tender abdomen with signs of peritonitis. In the CT scan long segment pneumatosis of
the small bowel has been seen in the presence of massive aortoiliac sclerosis with high grade ostial
stenosis of the SMA with loss of contrast distally. We performed urgent explorative laparotomy and
extensive small bowel resection with blind closure as a damage control procedure. 180cm pale but
vital small bowel could be left in situ. The immediate postoperative attempt of percutaneous antegrade
mesenteric stenting failed.
Results: A second look laparotomy with open retrograde stenting was planned for the following day.
The SMA was exposed 5cm distally to the ostial occlusion. A 0.035-inch guidewire (Terumo) was inserted over a 0.9 x 40mm cannula crossing the lesion with successful placement in the aorta. After predilatation retrograde stenting could be performed using a 6mm dynamic Biotronic stent. The
remaining small bowel showed an immediate increase in motility and change in colour. End-to-end
jejuno-ileal anastomosis was performed.
The postoperative course was uneventful and the patient recovered well but is still suffering from a mild
short bowel syndrome.
Conclusion: Acute mesenteric ischemia is still a devasting event. If percutaneous mesenteric artery
stenting is not feasible, open intraoperative retrograde stenting is a reliable alternative possibility of
revascularisation and might even be performed as a primary approach during explorative laparotomy.
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63.6
Temporary arteriovenous loop vein grafts for free flap transfer in patients with arteriosclerotic or injured recipient vessels and extensive lower limb tissue defects
A. Murtaja, M. Tremp, D. Kalbermatten, L. Gürke, T. Wolff (Basel)
Objective: Free tissue transfer is a powerful tool to cover lower limb tissue defects in patients that would
otherwise require major amputation. Frequently local recipient vessels are not suitable for the anastomosis of a free flap, either because of atherosclerotic disease or trauma. Long vein interposition grafts
increase the failure rate of free flaps. Temporary loop vein grafts providing a low-resistance, high-flow
shunt, divided at the time of free flap anastomosis, either in a one-stage or two-stage procedure may
improve the success rate.
Methods: Retrospective study of consecutive patients.
Results: Nine patients (7 men, 2 women) had a temporary arteriovenous vein loop placed and had free
flap transfer to cover chronic lower limb ulcerations. In all of them arteriosclerosis of the popliteal or
tibial artery was the indication for loop placement. The inflow artery was the below the knee popliteal
artery in 5 patients, the distal superficial femoral artery in 1 patients, the above then knee popliteal
artery in 1 patient and a tibial artery in 2 patients. The outflow vein was a popliteal vein in 6 patients
and a tibial vein in 2 patients .In 8 patients the greater saphenous vein was used, in 1 patient the lesser
saphenous vein. Median loop length was 30cm (min12, max 50cm). Median delay between the loop
placement and free flap transfer was 15days. In 2 patients loop placement and free flap transfer were
performed during the same procedure. In 7 patients a gracilis flap and in 2 patients a latissimus dorsi
flap was used. Two patients had a loss of their flap and required consecutive major amputation, one
of them was the patient with a loop length of 50cm. One patient died one week after surgery because
of pneumonia.
Conclusion: Temporary arteriovenous loops make it feasible to cover soft tissue defects with free flaps
in patients with otherwise unsuitable recipient vessels. We achieved a high rate of complete wound
healing and a low rate of major amputation. The optimum length of the interval between loop placement and free flap transfer remains to be established. Good collaboration between vascular and plastic surgeons are required for these procedures as they combine surgical techniques and expertise
from the two fields.

63.7
Value of cone beam CT in the endovascular repair of abdominal aortic aneurysms
G. Gemayel (Meyrin)
Objective: We report a single center experience of using the cone beam CT at the end of endovascular
aortic repair (EVAR) to detect and immediately correct any structural anomalies of the graft not visible
of the standard completion angiography.
Methods: During the last 18 months, every patient treated by EVAR received a cone beam CT at the end
of the procedure. Most exams were performed without contrast injection except for one case were the
patency of visceral vessels was also assessed.
Images were immediately studied while the patient was still on the operating table. Any endograft kink
or compression were evaluated treated on the spot.
Results: 36 consecutive patients were treated by EVAR and assessed by cone beam CT. A graft kink or
limb compression that were not visible of the completion angiography were detected in three patients .
All were successfully treated by additional stenting in two patients and angioplasty alone in one. None
of the three patients had a reintervention for the same problem on follow up.
Conclusion: Cone beam CT can detect structural anomalies in endografts following EVAR that are not
visible on a standard angiography. It avoids bringing back the patient to the operating table when these
same anomalies are detected on the post op control CT scan. It thus avoids any complication that
might occur while waiting for the repair.

63.8
Langzeitergebnisse nach in situ Rekonstruktion mit kryokonservierten Homografts bei aorto-iliakalen
Graftinfektionen
B. Bachofen, S. Weiss, J. Schmidli, T. R. Wyss (Bern)
Objective: Für die in situ Rekonstruktion der Aorta und der Iliakalgefässe bei Graftinfektionen stehen
verschiedene synthetische und biologische Graftmaterialien zur Verfügung. Diese Studie untersucht
die Langzeit-Ergebnisse nach in situ Rekonstruktion mit kryokonservierten Homografts bei aortoiliakalen Graftinfektionen.
Methods: In diese retrospektive Untersuchung wurden alle Patienten eingeschlossen, welche zwischen 2000-2015 aufgrund einer aorto-iliakalen Graftinfektion mittels in situ Rekonstruktion mit kryokonservierten Homografts behandelt wurden. Endpunkte waren die Mortalität und graftbedingte
Komplikationen inklusive Reinfektionen.
Results: Kryokonservierte Homografts wurden bei 39 Patienten (90% männlich) mit einem medianen
Alter von 67 Jahren (range 45 – 83), mehrheitlich für aorto-femorale Rekonstruktionen, verwendet. Die
30-Tages-Mortalität betrug 10% (n=4). Im Verlauf verstarben 19 weitere Patienten. Ein Patient konnte
im Langzeit-Verlauf nach 21 Monaten nicht mehr gefunden werden. Für die überlebenden Patienten
(n=15, 38%) betrug das mediane Follow-up 100 Monate (range 36 – 146 Monate). Insgesamt kam
es zu folgenden 24 graftbedingten Komplikationen bei 15 Patienten (38%): 2 Reinfektionen (4%), 4
Graftverschlüsse (10%), 1 Graftruptur (3%), 2 aorto-enteralen Fisteln (5%) und 4 Pseudoaneurysma/
Graftleckagen (10%); bei 5 Patienten (13%) waren im Verlauf insgesamt 11 Intervention aufgrund von
Graftstenosen notwendig.
Conclusion: Trotz akzeptabler 30-Tages-Mortalität zeigt sich nach Behandlung eines aorto-iliakalen
Graftinfektes mittels in situ Rekonstruktion mit krykonservierten Homografts ein deutlich eingeschränktes Langzeitüberleben. Die Reinfektionsrate war gering. Hingegen traten andere graftbedingte Komplikationen im Langzeitverlauf gehäuft auf, insbesondere Graftverschlüsse und -stenosen.

ticability of CLASSIC, a newly developed CLASSification of Intraoperative Complications (CLASSIC).
The updated CLASSIC defines 5 severity grades depending on the need for treatment and severity of
symptoms.
Methods: In 18 centres from 12 countries, patients undergoing any type of surgery were consecutively
enrolled, excluding one-day surgeries (NCT03009929). The attending surgical and anaesthesia team
graded all intraoperative complications according to CLASSIC. All postoperative complications were
assessed daily until hospital discharge and graded using the Clavien-Dindo classification. The association between the most severe intra- and postoperative complication (primary endpoint) was investigated using Spearman’s rho. The association between the most severe intraoperative complication
and the postoperative length of stay (pLOS; secondary endpoint) was investigated in a multivariable
median regression model with robust standard errors considering study centre clustering. This analysis was adjusted for age, ASA-class, wound classification, complexity and urgency of the procedure.
In a survey including 10 fictitious case scenarios describing intraoperative complications, reliability of
CLASSIC was assessed using the intra-class correlation coefficient (ICC).
Results: Out of 2640 patients screened, 2520 patients were enrolled, of which 610 (24%) experienced
any intraoperative complication. 2508 postoperative complications were observed in 838 patients
(33%). In-hospital mortality was 1% (n=25). The Spearman correlation between the most severe intraand postoperative complication was 0.22 (p˂0.001). In multivariable analysis, median pLOS increased
with each CLASSIC grade (from 0.5 days (95% CI -0.03, 1.03) for Grade I vs 0, up to 4.5 days (95% CI
0.50, 8.50) for Grade IV vs 0). The survey (response rate 80%) showed an ICC of 0.75 (95% CI 0.59,
0.91). Practicability of CLASSIC was rated as 6 (IQR 5-7) out of 9.
Conclusion: CLASSIC provides a validated and standardised tool to quantify and qualify intraoperative
complications in clinical practice and research with a high reliability and practicability. Intraoperative
complications show an association with important postoperative outcomes, rendering CLASSIC a useful tool to enhance perioperative patient safety.

64.2

63.9

Induction of anticancer immune responses: novel insights in mechanisms of hyperthermic intraperitoneal chemotherapy (HIPEC)
L. Roth, E. Breuer, R. Graf, P.-A. Clavien, A. Gupta, K. Lehmann (Zurich)

Fascial suture technique vs. open femoral access for thoracic endovascular aortic repair
V. Makaloski1,2, T. Kölbel2 (1Bern, 2Hamburg/DE)
Objective: Fascial suture technique (FST) has proved to be a safe and effective access closure technique following endovascular repair of the abdominal aorta. FST has not yet been investigated for
closure of large bore access after thoracic endovascular aortic repair (TEVAR). The aim of this study
is to compare FST with open femoral access in terms of access safety, haemostasis efficacy and reintervention rate after TEVAR.
Methods: A retrospective study including consecutive patients undergoing TEVAR with either FST or
open femoral access between January 2010 and April 2016 was undertaken. Composite primary endpoint was defined as any access-related complication (bleeding, femoral artery stenosis or occlusion,
pseudoaneurysm, and wound infection) during 30-post-operative days. Preoperative and procedural
variables were examined in a multiple logistic regression model as potential associated factors with
access morbidity. All access vessels were postoperatively examined by clinical examination and computed tomography angiography (CTA) before discharge as well as during follow up period.
Results: From a total of 206 patients undergoing TEVAR, 109 (53%) had a FST, while 93 (45%) had
an open femoral access. Four patients were excluded: closure device was used in one, one had primary conversion after percutaneous puncture without FST and in two no data was available about the
femoral access. The access complication rate was higher in FST (FST; 14 (13%) vs. open access; 3
(3%), P=0.01). Five (4.6%) patients needed early re-intervention: two for bleeding and three for vessel
occlusion. Seven (6.4%) pseudoaneurysms were detected during 30-day period in the FST group: three
had successful exclusion with thrombin injection, one was treated with manual compression, one with
open repair and two conservatively. Four (3.6%) patients in the FST group and three (3%) patients in
the open access group had wound complications. After multiple logistic regression FST was the only
independent factor for any access complication (OR 5.176, CI 1.402-19.114, P=0.014). During followup neither new pseudoaneurysm nor stenosis/occlusion were detected.
Conclusion: FST for large hole closure after thoracic endovascular aortic repair had higher risk for any
access complication compared with open access in TEVAR during the 30-day post-operative period.
No other complications during 12 months follow-up were observed in FST patients.

Objective: Cytoreductive surgery (CRS) and hyperthermic intraperitoneal chemotherapy (HIPEC) improved survival of selected patients with peritoneal metastasis from colorectal cancer. However, peritoneal recurrence is common and it is important to understand mechanisms operating behind HIPEC
for further improvements. We hypothesized that the combination of chemotherapy and heat might not
only be cytotoxic, but may also induce strong immunogenic changes within the tumor microenvironment. We therefore assessed effects of Mitomycin C/Doxorubicin (M/D) and Oxaliplatin (Oxa), widely
used in the clinical setting, on the expression of immunogenic cancer-testis antigens (CTAs) on cancer
cells after treatment with HIPEC-like conditions and subsequent monocyte-derived dendritic cell (MoDC) maturation and CD 8+T-cell activation.
Methods: Multiple colorectal cell-lines were treated with M/D or Oxa for 30 minutes +/- hyperthermia (430C). 72 hours after treatment, CTA expression was analyzed using qPCR and western blot.
To assess Mo-DC maturation and CD8+ T-cell activation, we set up co-cultures with colorectal cells,
Mo-DC`s and purified CD 8+ T-cells. We analyzed surface markers such as HLA-DR and CD 83 to
assess Mo-DC maturation, and measured CD8+ T-cell activation via intracellular IFN-y staining using
flow cytometry.
Results: HIPEC treatment induced de-novo expression of two CTAs, Cyclin A1 and SSX-4. Compared to
controls (no drug, 370C), M/D at hyperthermic condition increased Cyclin A1 by 53 folds and SSX-4 by
30 folds, similar to Oxa treated tumor cells. On protein level, Cyclin A1 was highly increased compared
to control treatment (p=0.004). Mo-DC`s, after co-culturing with HIPEC treated colorectal cancer cells,
significantly expressed maturation markers CD83 and HLA-DR. Furthermore, Mo-DC`s after activation
by co-culture with HIPEC-treated cancer cells, were able to prime CD8+ T-cells, leading to enhanced
IFN-y production by CD8+ T cells.
Conclusion: HIPEC treatment induces immunogenic changes in colorectal cancer cells and leads to
Mo-DC maturation and subsequent CD8+ T-cell activation. These novel insights may explain observed
long-term effect in selected patients, and represent a novel aspect of HIPEC, beyond cytotoxicity.

64.3
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64.1
International multicentre cohort study for the external validation of CLASSIC – Classification of Intraoperative Complications
P. Kirchhoff1, N. V. Gomes1, L. Gawria1,2, L. Villarino3, M. I. Rochera3, A. Solis3, R. Martin3, C. Blanc4,
O. Gié4, D. Hahnloser4, H. Van Goor2, R. ten Broek2, C. Rosman2, P. Schuhmacher5, C. Brandt5,
R. Schmid5, S. Joller1, B. Goebel1, J. Mayr1, S. Meier6, S. J. Kang6, M. Aduse-Poku6, P. Delrio7, D. Rega7,
U. Pace7, B. Loveday8, I. Bissett8, G. O’Grady8, F. Herbst9, S. Ghaffari9, A. Engel10, J. Murugesan10,
M. Ozcelik11, I. E. Gecim11, O. Ioannidis12, K. Galanos12, D. Vrochides13, M. Passeri13, P. F. Ridgway14,
C. Clancy14, D. M. Nally14, H. R. Bruppacher15, B. Ranter16, S. Rabanser17, L. A. Steiner1, P. A. Clavien15, R.
Rosenthal1, S. Dell-Kuster1 (1Basel, 2Nijmegen/NL, 3Barcelona/ES, 4Lausanne, 5Solothurn, 6London/
UK, 7Naples/IT, 8Auckland/NZ, 9Wien/AT, 10Sydney/AUS, 11Ankara/TR, 12Thessaloniki/GR, 13Charlotte/
US, 14Dublin/IE, 15Zurich, 16Innsbruck/AT, 17Chur)
Objective: This international prospective cohort study aimed to assess the external validity and prac-

LIM protein ajuba promotes cancer cell proliferation and survival in hepatocellular carcinoma
N. Dommann1, J. Gavini1, D. Sánchez-Taltavull1, T. Brodie2, M. Medova1, M. Humbert1, M. Tschan1,
D. Candinas1, D. Stroka1 (1Bern, 2Zurich)
Objective: The LIM-domain protein Ajuba is a structural protein involved in the Hippo pathway and
has a role in the maintenance of cell junctions, migration, differentiation, and proliferation. There are
discrepancies in the literature as to whether it is a driver or suppressor of proliferation and little is known
about it in the context of hepatocellular carcinoma (HCC). The aim of this study was to characterize
Ajuba expression and function in HCC.
Methods: We screened 10 human liver cancer cell lines and primary tumors comparing them to control
liver tissue or cultured primary human hepatocytes for protein and mRNA expression of Ajuba. The
function of Ajuba was investigated by modulating its protein level with lentiviruses expressing shRNA
targeted sequences (KD) or an overexpressing (OE) construct. The biological impact of Ajuba KD and
OE transduced cells was tested in-vitro with various biological assays including RT2 Profiler PCR Arrays looking at Hippo pathway and cell cycle, Mass spectrometry of exogenous Ajuba and a 42-parameter panel for mass cytometry, and in an in-vivo syngeneic mouse tumor model.
Results: Steady state levels of Ajuba mRNA in human liver cancer cell lines and primary tumors were
significantly higher than in primary human hepatocytes or control liver tissue. Lentiviral transduction
of HCC cell lines effectively knocked-down Ajuba protein resulting in a decrease of proliferation, migration, and colony formation, which coincided with a G2-phase cell cycle arrest and enhanced radio-
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sensitivity. Previously published binding partners of Ajuba could be confirmed and new proteins were
identified as Ajuba-binding using Mass spectrometry. Mass cytometry allowed the identification of new
pathways in which Ajuba might be involved. Using a syngeneic tumor model in C57BL/6 mice, RIL175 (mouse HCC cell line) transduced cells with knocked down Ajuba showed a significantly reduced
tumor volume compared to controls.
Conclusion: Ajuba overexpression appears to be central to HCC cell proliferation and knock down reduces tumor growth.

64.4
Inherited polymorphic p53 response elements in the human genome interact with somatic p53 mutations to affect tumour-related survival: a pan-cancer analysis
L. F. Grochola1,2, S. Ntaoulas1, C. Dimitrakopoulos2, P. Zhang3, N. Seeger1, S. Breitenstein1, L. Xiong3,
G. Bond3 (1Winterthur, 2Zurich, 3Oxford/UK)
Objective: p53 is a transcription factor that acts as a tumour suppressor in a wide range of human
cancers. This key role of p53 implies that inherited polymorphisms in functional p53 binding sites
could affect cancer progression. The identification of such variants and their possible interaction with
somatic p53 mutations has the potential to identify tumours with an aggressive biological phenotype
and guide personalised treatment strategies.
Methods: In an integrative analysis, genome-wide data sets of genetic variation, in vitro p53 occupancy
and p53 retriever algorithm scores, as well as signatures of natural selection were utilised to uncover
single-nucleotide polymorphisms (SNPs) in functional p53 response elements (RE) that are likely to
alter the transactivation potential of p53. The effect of p53 RE SNPs on cancer-related survival was
analysed using the The Cancer Genome Atlas (TCGA) database in colorectal, lung, breast and brain
cancers, which constitute the four most common p53-dependent tumour types in humans. In total,
3689 patients with known somatic p53 mutation status and an in-depth characterisation of germline
genetic variation who underwent a surgical intervention were included in the study. We analysed the
associations of the identified p53 RE SNPs with tumour-related survival using Kaplan-Meier and Cox
multivariate regression analyses and searched for clinically-relevant potential interactions of the polymorphic p53 REs with the somatic p53 mutation status of the patients´ tumours.
Results: In this genome-wide analysis, we present a comprehensive list of polymorphisms that reside
in functional p53 response elements of genes regulated by this key tumour suppressor and are likely to
alter the binding affinity as well as transcriptional regulation of p53. Those SNPs show significant allelic
differences in tumour-related death after multiple hypothesis correction in each of the four analysed
cancer types predominantly in a p53 mutation status-dependent manner.
Conclusion: The data suggests that inherited polymorphic p53 REs affect transcriptional regulation of
p53 and interact with somatic mutations in this gene to affect cancer survival. The identified polymorphisms in functional p53 REs have the potential to serve as predictive biomarkers of cancer survival
and could help guide personalised treatment strategies in a wide range of p53-dependent tumours

64.5
Lysosomal compartment dysregulation as a treatment strategy for hepatocellular carcinoma
J. Gavini1, N. Dommann1, M. Jakob1, A. Keogh1, L. Bouchez2, S. Karkampouna1, M. Kruithof-de Julio1,
M. Medova1, Y. Zimmer1, D. Candinas1, D. Stroka1, V. Banz1 (1Bern, 2Basel)
Objective: Lysosomal sequestration of anti-cancer compounds reduces drug availability at intracellular target sites, thereby limiting drug-sensitivity and inducing chemoresistance. For hepatocellular
carcinoma (HCC), sorafenib (SF) is the first line systemic treatment as well as a simultaneous activator of autophagy-induced drug resistance. The purpose of this study is to elucidate how combination
therapy with the FDA-approved photosensitizer verteporfin (VP) can potentiate the antitumor effect of
SF, overcoming its acquired resistance mechanisms.
Methods: HCC cell lines and patient-derived in vitro and in vivo preclinical models were used to identify
the molecular mechanism of action of VP alone and in combination with SF.
Results: We demonstrate that SF is lysosomotropic and increases the total number of lysosomes in
HCC cells and patient-derived xenograft model. Contrary to the effect on lysosomal stability by SF, VP
is not only sequestered in lysosomes, but induces lysosomal pH alkalinization, lysosomal membrane
permeabilization (LMP) and tumor-selective proteotoxicity. In combination, VP-induced LMP potentiates the antitumor effect of SF, further decreasing tumor proliferation and progression in HCC cell lines
and patient-derived samples in vitro and in vivo. We further describe the impact of RAS oncoprotein
status on lysosomal compartment stability after LMP.
Conclusion: Our data suggest that combination of lysosome-targeting compounds, such as VP, in
combination with already approved chemotherapeutic agents could open a new avenue to overcome
chemo-insensitivity caused by passive lysosomal sequestration of anti-cancer drugs in the context of
HCC.

64.6
Load-induced changes in articular cartilage biomarkers before and after a high tibial osteotomy in
patients with medial compartment knee osteoarthritis
A. Mündermann1, A.-M. Liphardt2,3, G. Pagenstert1, C. Egloff1, C. Nueesch1 (1Basel, 2Erlangen/DE,
3
Cologne/DE)
Objective: High tibial osteotomy (HTO) is a joint preserving surgery in patients with varus knee alignment and knee osteoarthritis. The goal of HTO is achieving a balanced transfer of ambulatory load
between the medial and lateral compartments of the knee. We investigated load-induced changes
in biomarkers of articular cartilage metabolism before and after opening wedge HTO in patients with
medial compartment knee osteoarthritis.
Methods: Blood samples of ten patients (6 male; 44.3 ± 8.6 years, 25.8 ± 3.9 kg/m2) were collected
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4 weeks before and 6 months after HTO, each time immediately before (t0) and 0, 0.5, 1.5, 3.5, and
5.5 hours (t1-t5) after a 30-minute walking exercise on an instrumented treadmill. Serum levels of cartilage oligomeric matrix protein (COMP), matrix metalloproteinase (MMP)-3, -1, 9, interleukin- (IL)-6, Cpropeptide II (CPII), cleavage of type II collagenases (C2C), Proteoglycan 4 (PRG-4) und A disintegrin
and metalloproteinase with thrombospondin motifs 4 (ADAMTS-4) were analyzed using commercial
ELISA kits. Differences in serum levels were detected using ANOVA for repeated measures with surgery
(pre/post) and time after 30-minute walking as within subject factors (P<0.05).
Results: Baseline COMP values were higher and C2C and CPII values were lower after the HTO
(P<0.05). Both pre- and postoperatively, COMP, MMP-3, C2C, and CPII increased by 10 to 70% immediately after the walking exercise, and PRG-4 decreased by 43% (P<0.05). Up to 5.5 hours after the
walking exercise, COMP and MMP-3 decreased to up to 25% below the baseline levels. IL-6 decreased
3.5 and 5.5 hours after the walking stress test by more than 400 and 500%, respectively. Both pre- and
postoperatively, PRG-4 and MMP-9 showed clear maxima 3.5 hours after the walking exercise.
Conclusion: The immediate and delayed load-induced changes in biomarkers of articular cartilage not
only suggest diffusion of biomarkers but also (possibly delayed) metabolic processes, respectively.
The decrease in PRG-4—or lubricin—immediately after the walking exercise may indicate increased
friction of the arthritic joint. The lacking pre- to postoperative differences in load-induced changes in
cartilage biomarkers may be caused by individually different load corrections of the HTO, which may
result in individually different magnitude of load-induced changes. We will evaluate these possibilities
in subsequent analyses.

Poster Session: General, Visceral & Traumatology
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65.1
Perianal fistula – sometimes it’s a long way to the top
T. Bächler, T. Weidinger, G. Basilicata (Bülach)
Objective: Introduction: Perianal fistula generally arise from cryptoglandular abscesses. About 5% of
cases are explained by less common causes as Crohn’s disease or specific infections (tuberculosis,
lymphogranuloma venereum, actinomycosis). A perianal fistula as primary presentation of a chronic
diverticulitis is extremely rare.
Methods: Case report: A 70 year- old male presented in the proctological outpatient clinic for a largevolume perianal fistula. Secretion over the fistula is present since 7 years with intercurrent perianal, but
no abdominal pain. Clinical and radiological examination revealed the presence of a long intersphincteric fistula, MRI and CT Imaging, were performed to evaluate the supralevatoric aspect of the fistula.
The advanced imaging showed the presence of a intersphincteric and a supralevatoric abscess along
the rectum reaching up to the sigmoid colon (8x3cm), where sigmo- sigmoidal fistulas were present.
Repeated colonoscopy did neither show any chronic inflammatory bowel disease nor acute Inflammation of the present diverticulosis.
Results: Results: In intention to evacuate the inflammatory collection partial fistulectomy with placement of intersphincteric and supralevatoric drainages was performed. The supralevatoric collection
refilled after removal of the drainages. Due to MRI and CT imaging we postulated that the intersphincteric fistula arises from a chronic diverticulitis of the sigma we proceeded to a sigmoidal resection. The
chronic inflammatory alteration of the pelvis forced us to perform a Hartmann resection and delay the
re- establishment of intestinal continuity. Still 6 month after colonic resection the alterated tissue did
not allow a anastomosis without protective ileostomy.
Conclusion: By a surgical four step procedure, which followed general surgical considerations, we
achieved to heal a complex perianal fistula, proof her extraordinary origin from a fistulating chronic
diverticulitis and re- establish the intestinal continuity.

65.2
Totale Exzision bei High grade AIN – hoher onkologischer Erfolg bei guter Funktionalität
S. Bock1, C. Maurus2, S. Bischofberger1, S. Baumeler1, L. Marti1 (1St.Gallen, 2Sion)
Objective: Weltweit ist eine starke Zunahme des Analkarzinoms und der damit assoziierten Krebsvorstufen (AIN, Anale Intraepitheliale Neoplasie) zu beobachten. Die optimale Therapie bezüglich der AIN
ist Gegenstand aktueller Forschung. Wir behandeln seit mehreren Jahren diese Patienten in einer spezialisierten AIN-Sprechstunde. Diese Arbeit gibt einen Überblick über unsere Ergebnisse mit Fokus auf
die operative Therapie der AIN.
Methods: Retrospektiv wurden alle wegen AIN behandelten Patienten aus der elektronischen Dokumentation herausgesucht und bezüglich der Verläufe ausgewertet. Prinzipiell wurde allen Patienten
mit bioptisch gesicherter high grade AIN die totale Exzision, ggf. mit plastischer Deckung (VY-Flap)
empfohlen. Einige Patienten lehnen diesen Eingriff aus persönlichen Gründen ab; in diesem Fall wird
jeweils eine individuelle Lösung gesucht. Low grade AIN werden nicht exzidiert, sondern topisch behandelt oder beobachtet.
Results: Bei 38 Patienten wurde in den letzten 5,5 Jahren eine AIN diagnostiziert (Follow-up 1 Monat
bis 5,5 Jahre, Median 25 Monate). Bei 16 Patienten konnte eine high grade AIN in toto reseziert werden;
in keinem kam es zu einem Rezidiv (Follow-up 1 Monat bis fünf Jahre, Median 28 Monate). Bei 9 Patienten war, meist auf Patientenwunsch, keine komplette Exzision möglich; in dieser Gruppe gab es drei
Rezidive einer high grade AIN (33%). Bei einem Patienten mit high grade AIN in der Biopsie zeigte sich
in der Exzision ein Carcinom, welches eine radiotherapiert wurde. Fünf Patienten mit einer low grade
AIN wurden nicht exzidiert. Zwei Patienten lehnten jegliche Therapie ab, fünf Operationen sind noch
ausstehend. Alle Patienten mit Exzision ohne plastische Deckung zeigen keine Änderung der analen
Funktionalität. Die Patienten mit VY-Flap (N=7) berichten alle über eine gute bzw. zufriedenstellende
Funktionalität (Wexner 12 Monate postoperativ median 2).
Conclusion: Die totale Exzision von high grade AIN ist eine Therapieoption mit einer sehr niedrigen
Rezidivrate, bei uns aktuell 0% nach median zweieinhalb Jahren. Die anale Funktionalität wird meist
nicht wesentlich beeinflusst. Einschränkungen ergeben sich evtl. durch patientenspezifische Faktoren
wie sexuelle Präferenz oder Begleiterkrankungen. Ob sich die guten Ergebnisse im Langzeitverlauf
bestätigen, bleibt abzuwarten. Vergleichsuntersuchungen zu weniger invasiven Verfahren wie Laserablation fehlen und sind anzustreben.

65.3
Mucinous appendicular neoplasia (“mucocele”): rare observation and captivating iconography
B. Geng, F. Vitale, P. Kuczma, E. Pezzetta, O. Martinet (Montreux)
Objective: Appendicular tumors are rare (about 1 case out of 100 performed appendectomies). They
are generally asymptomatic and discovered incidentally during a radiological examination or histological analysis of a acute appendicitis. Neuroendocrine tumors and epithelial tumors represent the
majority of cases. Among epithelial tumors, mucinous neoplasia of the appendix is associated with
adenomatous glandular proliferation. The term mucocele is purely descriptive and refers to the dilation
of the appendix resulting from the accumulation of mucus. Mucinous tumors are classified as noninvasive low-grade or high-grade or invasive (mucinous adenocarcinoma) depending on whether or
not they penetrate the muscularis mucosae. The histological type of tumor and the degree of invasion
of the appendiceal wall determine the risk of peritoneal dissemination that may result in peritoneal
pseudomyxoma.
Methods: We present two cases of mucinous appendiceal neoplasia with interesting typical radiologic
images. The first patient is a 71-year-old man presenting with typical signs and symptoms of an acute
appendicitis. The CT scan showed an extremely distended appendix filled with heterogeneous material on the CT scan raising the suspicion of mucinous neolpasm. The appendix was removed laparoscopically. The second patient is a 49-year-old woman who underwent a CT scan in the context of
chronic abdominal pain. The CT scan demonstrated a 9 cm in diameter mass attached to the caecum.
A mucinous neoplasia of the appendix was suspected. Explorative laparoscopy showed a distended
appendix that was removed en-bloc with the caecum.
Results: Histological analysis of operative specimens showed a low grade appendicular mucinous
neoplasia with slices of healthy tissue section. The postoperative course was uneventful and both patients were discharged 2 days after the intervention.
Conclusion: Mucous appendiceal neoplasia is a rare entity, most often discovered incidentally. They
require surgical management. Despite their benign characteristics, they present a risk of peritoneal
dissemination, which mandate cautious intraoperative manipulation of the diseased appendix in order
to avoid its rupture.

65.4
Too late to prevent fistula
H. Birsner, A. Imhof, S. Kees (Schaffhausen)
Objective: Den aktuellen Guidelines folgend, stellen wir in den letzten Jahren die Indikation für eine
Rektosigmoidsresektion nach akuter Divertikulitis weniger häufig fest. An unserem Krankengut gewinnen wir den Eindruck, dass parallel zu dieser Entwicklung die Zahl der hochkomplikativen Divertikulitiden, welche sich mit kolokutanen, kolovesikalen oder kolovaginalen Fisteln, aber auch im akuten
Ileus manifestieren, steigt. Wir fragen uns daher, ob allenfalls die restriktivere Operationsindikation für
die Zunahme dieser komplexen Krankheitsverläufe mitverantwortlich sein könnte.
Methods: Wir selektieren über den Zeitraum von Januar 2015 bis Dezember 2018 retrospektiv alle
Patienten aus unserer Datenbank, welche aufgrund einer akuten Divertikulitis in unserem Spital hospitalisiert waren und errechnen den Prozentsatz derjenigen Patienten, welche sich mit einer Fistel auf
dem Boden der chronischen Divertikulitis vorstellen.
Results: Es wurden insgesamt 392 Patienten mit einer akuten Divertikulitis des Colon hospitalisiert.
271 (69.1%) Patienten bekommen eine konservative Therapie, die übrigen 121(30.8%) Patienten eine

operative Therapie. Von diesen werden 82 (67.7%) einer elektiven Rektosigmoidresektion unterzogen, 39 Patienten (32.2%) müssen notfallmässig operiert werden. 15 Patienten (3.7 %, 38.5% der
notfallmässig operierten Patienten) zeigten bei Eintritt eine Fistel: 9 (2.2%, 23.1%) kolovesikale Fisteln,
2 (0.5%, 5.1%) kolovaginale Fisteln, und 4(0.1%, 10.3%) kolokutane Fisteln. Durchschnittsalter: 70Jahren ; m (9) > w (6). Bei 10 Patienten (66.6%) war die Divertikulose bereits bekannt. Die Dauer der
Beschwerden bis zur notfallmässigen Hospitalisation liegt bei ca. 2 Jahren. In der Literatur finden wir
vergleichbare Zahlen bezüglich der Therapieformen. Allerdings finden sich in der Literatur nur wenige
Angaben über Epidemiologie der divertikulitisbedingten Kolonfisteln. Eine Studie berichtet eine Fistelrate von 14%, allerdings am gesamten Krankengut der operativ therapierten Patienten.
Conclusion: Die hohe Rate der notfallmässig mit Fisteln auf dem Boden einer Kolondivertikulitis eintretenden Patienten erscheint uns sehr hoch. Obwohl die Datenlage spärlich ist, könnte es sein, dass eine
wohlüberlegte, etwas grosszügigere Indikationsstellung für die Rektosigmoidresektion nach mehrfach
abgelaufenen, akuten Divertikulitiden die Rate dieser hochkomplizierten chronischen Divertikulitiden
senken könnte.

65.5
Atypical left-sided appendicitis in two patients with midgut malrotation
L. Salomon1, S. Vanoli2, M. K. Peter2, A. Miftaroski1, M. Kauper2, B. Egger1 (1Fribourg, 2Tafers)
Objective: Appendicitis is a very common surgical disease with various clinical manifestations. In
some rare cases, patients may present a genetic midgut malrotation where the small bowel occupies
the right peritoneal cavity and the colon is completely displaced to the left side. (incidence: 0.2-1%
of 500 live births)1 With this condition, diagnosis of acute appendicitis can be challenging due to
the unusual localization of symptoms. We present two cases of atypical appendicitis with left upper
quadrant pain.
Methods: A 17 and 65-year-old patient were admitted to our hospital with sudden intense left upper
quadrant pain. Physical examination showed a distended abdomen with peritoneal inflammatory
signs at the left hypochondrium. Laboratory tests revealed leukocytosis and elevated CRP levels (12
mg/l and 16 mg/l in case 1 and 2, respectively). CT-scans were performed after non-conclusive ultrasounds and in both patients complete midgut malrotation with an appendix in the left upper quadrant
and inflammatory signs compatible with appendicitis were detected.
Results: Laparoscopic appendectomy has been performed in both patients. Intraoperative findings
confirmed diagnosis of acute appendicitis in both with the caecum located in the left hemiabdomen
next to the sigmoid. Also histopathological analysis confirmed in both patients an acute appendicitis
and postoperative follow-up was uneventful in both with normalization of pain and inflammatory signs.
Both patients were discharged home in good general condition at postoperative day 2 and 3, respectively and both follow up’s at 6 weeks with laboratory and clinical controls showed complete relief.
Conclusion: Midgut malrotation is a rare genetic malformation which may affect the clinical presentation of common surgical diseases, as appendicitis. Therefore, appendicitis should always be considered in the differential diagnosis of any abdominal pain. Some authors propose the Ladd procedure to
correct the malrotation during the same operation (appendectomy) but the evidence is scarce with a
lack of consensus and clear guidelines concerningly. 1 Skandalakis JE, Gray SW, Ricketts R, et al. The
small intestines. Embryology for surgeons. 2nd ed. Baltimore: Williams and Wilkins; 1994. p. 84-241

65.6
Duplicated descending colon as a cause of chronic constipation: a rare case and review of the
literature
M. Muradbegovic1, I. Labgaa1,2, S. Andrejevic-Blant3, L. Di Mare1, D. Petermann1 (1Morges, 2Lausanne,
3
Epalinges)
Objective: To report a case of chronic constipation due to descending colon duplication.
Methods: A 40-years-old woman was referred to our division for management of a pelvic cyst discovered in the context of severe chronic constipation with only moderate abdominal pain. Physical
examination showed mild abdominal distension with a palpable suprapubic mass but no tenderness.
Biological tests were unremarkable. An abdominal CT-scan pointed a fecaloma of 9x11cm and the
presence of a right pelvic cystic mass measuring 7x7x12cm. A colonoscopy was inconclusive because of the of low-quality preparation due to constipations. An abdominal MRI confirmed the cystic
nature of the lesion, evoking a benign tumor. Because of the importance and long-time persistence of
the symptoms, a diagnostic laparoscopy was performed.
Results: The diagnostic laparoscopy revealed an en-Y duplication of descending colon which originated distally to the splenic flexure. The duplicated colon presented as a 30 cm blinded tube with
a cyst at its end. A segmental resection of the duplicata was proceeded with sparing of the colonic
meso shared by both the native and the duplicated colon. We re-established bowel continuity with an
extracorporeal end-to-end hand sewn anastomosis. Histopathological finding confirmed the diagnosis
of duplicated colon showing a mixed cystic and tubular pattern but no malignancy. At 30 day follow up
the patient was free of complication and the transit was normal without constipation. Gastrointestinal
duplication is a rare congenital anomaly mostly detected during childhood but uncommonly in adults.
Colon is rarely affected, particularly descending colon. In the literature, there are 50 cases reported
during the last 20 years with only 3 cases concerning the descending colon. There is two separated
pattern concerning the intestinal duplications. It can be either cystic (80%) or tubular, but very rarely
mix of these two patterns is found. Associated symptoms are unspecific. The preoperative diagnostic
constitute a challenge and definitive diagnosis is made intraoperatively. Surgical resection of a duplicated gastrointestinal tract should be attempted to prevent future complications including the risk of
adenocarcinoma.
Conclusion: Chronic constipation associated with an abdominal cystic mass can correspond to a colonic duplication. Mixed cystic and tubular form of intestinal duplication is very rare.
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65.7
Physical activity and outcomes in colorectal surgery: a prospective cohort study using connected
bracelets
D. Martin1, B. Romain2, B. Pache1, A. Vuagniaux1, V. Guarnero1, D. Hahnloser1, N. Demartines1,
M. Hübner1 (1Lausanne, 2Strasbourg/FR)
Objective: Physical activity is an essential element of postoperative recovery. The aim of this prospective study was to examine the associations between perioperative physical activity and postoperative
outcomes in colorectal surgery.
Methods: Daily number of footsteps was recorded from preoperative day 5 to postoperative day 3 in
a prospective cohort of colorectal patients using connected wrist bracelets. Timed Up and Go Test
(TUGT), 6 Minutes Walking Test (6MWT) and peak expiratory flow (PEF) were assessed preoperatively.
Postoperative outcomes were collected until 30 days of surgery. Patients with and without complications were compared in terms of demographics, surgical details and physical activity. Receiver operating characteristic curves were used to assess the performance of physical activity as a diagnostic test
in the detection of complications and prolonged length of stay (LOS) of more than 5 days.
Results: A total of 50 patients was included. Patient groups with (n=18, 36%) and without (n=32, 64%)
complications were comparable in terms of demographics and surgery, except that patients with complications were significantly older (mean age 67.1 vs 53.3 years, p=0.020). There was no difference
in the mean number of preoperative footsteps, but patients with complications walked significantly
less postoperatively (mean daily footsteps 1101 vs 1243, p=0.018). PEF was significantly lower in the
group with complications (mean flow 294.3 vs 363.6 l/min, p=0.038) while there was no difference
between groups for the other two tests (TUGT and 6MWT). Overall, the tests had no capacity to discriminate the occurrence of complications and prolonged LOS, except the 6MWT for LOS (AUC=0.746,
p=0.004, CI 95%: 0.604-0.889).
Conclusion: Colorectal surgery patients with complications were elderly, had decreased PEF and
walked less postoperatively. No physical tests allowed to discriminate patients with complications,
however, the 6MWT could be used preoperatively to discriminate patients with potentially increased
LOS in order to establish a prehabilitation strategy and foster postoperative mobilisation strategies.

65.8
Is laparoscopic anterior mesh rectopexy worthwhile? Analysis of functional improvement, satisfaction
and quality of life
J. Spindler, S. Bischofberger, S. Bock, R. Käppeli, U. Beutner, W. Brunner, B. Schmied, L. Marti (St.Gallen)
Objective: Laparoscopic anterior mesh rectopexy (LAMR) has become a popular treatment for complete rectal prolapse (CRP) and functional disorders caused by rectal intussusception (RI). Patients
with CRP often suffer from fecal incontinence (FI), rectal bleeding and a disturbing prolapse. RI can
result in Obstructed Defecation Syndrome (ODS), worsening of preexisting FI or prolapsing symptoms.
These symptoms lead to a decline in quality of life (QoL). LAMR may improve those symptoms by
correcting anatomic pathologies. The purpose of this study was to analyze functional improvement,
patients’ satisfaction and QoL after LAMR.
Methods: All patients operated on between December 2010 and December 2018 were prospectively
assessed, treated and followed up following a standardized protocol. Patients were asked whether
they would be willing to fill in some questionnaires; including the Wexner score (0-20, best 0), a Visual
Analog Scale (VAS, 0-10, best 10) for satisfaction, the Patient Assessment of Constipation Quality of
Life questionnaire (PAC-QOL, 0-4, best 0), and questions concerning sexual activities. These questionnaires, recurrence of CRP, morbidity, and mortality of all patients, who returned questionnaires, were
analyzed retrospectively.
Results: In total 145 LAMR were performed. Questionnaires of 97 female patients, median age at operation 69.5 (range 41.5-86.9) years, were available for analysis. The median follow-up was 4.7 (range
0.5-9.8) years. No postoperative mortality was observed and a complication Dindo III was found in 6
patients (6%). Only 39 patients (40%) stated to be sexually active, in 3 of them (8% (of sexually active
patients)) dyspareunia improved, and in 4 (10%) it got worse. A significant (sig.) reduction in ODS
(PAC-QOL from 1.8±0.9 to 1.0±0.7, p=0.003) and FI (Wexner from 10.6±5.3; to 7.7±4.6, p=0.03) was
observed. In 43 women (44%) suffering from a RI, mean VAS for satisfaction was 7.1±2.9, and 90%
would recommend LAMR. The remaining 54 (56%) women suffered from a CRP. A recurrence of CRP
was observed in 5 patients (9%). VAS for satisfaction was 8.4±2.0 (sig. better than in RI; p=0.04), and
all would recommend LAMR.
Conclusion: LAMR can be recommended to treat CRP and RI: it has a low morbidity, high satisfaction
and improves QoL as well as function. Patients should be informed, that results are not as excellent for
RI as for CRP and new dyspareunia may develop.

65.9
Comparative retrospective study between two French centers concerning continuity recoveries after
Hartmann’s intervention
N. Christou, T. Rivaille, M. Mathonnet (Limoges/FR)
Objective: Hartmann’s post-intervention continuity recovery indications are difficult to pose because
they are often fraught with complications or failure to recover. The post-recovery morbidity and mortality rates in the literature are heterogeneous between 0.8 and 44%. The identification of risk predictive
factors would therefore be very useful to help the practitioner in his approach. Given these elements, it
seemed important to us to analyze the practice of two French university hospitals in order to highlight
such risk factors and to allow the surgeon to select the best therapeutic strategy.
Methods: We performed a bicentric observational retrospective study between 2010 and 2015 that
studied the characteristics of patients who had undergone Hartmann surgery and were subsequently
reestablished. The aim of the study was to identify factors influencing morbidity and postoperative
mortality of continuity recovery.
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Results: 240 patients were studied including 60.4% of men. The mean age was 69.48 years, the median time to recovery was 8 months. 79.17% of patients were operated in emergency, the indication
was mainly for a diverticular complication (39.17%). Seventy patients (29.2%) underwent a recovery
of continuity and around 43% had complications. Some risk factors for morbidity have been pointed
out: pre-operative low albuminemia (p = 0.005); corticosteroids (p = 0.004), moderate renal insufficiency (p = 0.014) and coronary artery disease (p = 0.014) favored occurrence of anastomotic fistula,
itself a risk factor for mortality (p = 0.007) as an ASA≥3 score (p = 0.028).
Conclusion: Our study highlights an important rate of complications including significant anatomic
fistula after recovery continuity. Precarious nutritional status and cardiovascular comorbidities should
clearly lead us to reconsider surgical indication of continuity restoration.

65.10
Korreliert eine Zertifizierung als Darmkrebszentrum mit Qualität?
S. Lamm, M. Menzinger, R. Rosenberg (Liestal)
Objective: In der Schweiz existieren mittlerweile neun zertifizierte Darmkrebszentren der Deutschen
Krebsgesellschaft. Eine erfolgreiche Zertifizierung beinhaltet neben einem hohen Dokumentationsaufwand die Erfüllung fachlicher, qualitativer und organisatorischer Anforderungen. Erste internationale Daten zeigen, dass Patienten, die in einem zertifizierten Darmkrebszentren operiert werden, ein
besseres Überleben aufweisen.
Methods: Alle Patientendaten wurden prospektiv in einer externen Datenbank (StuDoq) dokumentiert,
die 2017 und 2018 aufgrund eines kolorektalen Karzinoms operiert wurden. Jährliche Auswertungen
nach entsprechenden Audits wurden via Oncocert zur Verfügung gestellt. Benchmarkvergleiche mit
über 280 zertifizierten Zentren erlauben eine Einordnung der Qualitätsdaten. Aktuell werden 31 Kennzahlen zur Behandlungsqualität ausgewertet.
Results: Die operativen Primärfälle konnten seit Erstzertifizierung 2017 im Jahr 2018 um 25,45%
gesteigert werden. Die Sollvorgaben der Deutschen Krebsgesellschaft konnten für das Kennzahlenjahr 2017 in 28 der 31 (90%) Kennzahlen erfüllt werden. Drei der 31 (10%) Kennzahlen lagen knapp
ausserhalb der Sollvorgabe. Diese beinhalten die prätherapeutische Vorstellung aller Patienten mit
einem Rektumkarzinom oder einem Kolonkarzinom UICC Stadium IV im Tumorboard in 93% der Fälle
(Sollvorgabe >95%), die Anastomoseninsuffizienzrate am Rektum von 16% (Sollvorgabe <15%) sowie
die Rate an adjuvanter Chemotherapie beim Kolonkarzinom UICC Stadium III mit 55% (Sollvorgabe
> 70%). Die Bearbeitungsqualität der Kennzahlenerfassung wurde mit 100% beurteilt.Die Mortalität
betrug im Kennzahlenjahr 2017 und 2018 0% ( Median 2,4% /2,4%)
Conclusion: Die hohen fachlichen und organisatorischen Anforderungen zur Zertifizierung als Darmkrebszentrum führen neben optimierten Prozessabläufen zu hoher Prozessqualität. Jährlich definierte
Verbesserungsprozesse ermöglichen stetige Optimierungen in den Behandlungsabläufen und der
Behandlungsqualität.

65.13
Fear of falling, recurrence of falls and quality of life in elderly patients with a minor trauma fracture –
an observational study
P. C. van der Vet, J. Q. Kusen, B. C. Link, R. Babst, L. Schmid, C. Henzen, F. J. Beeres (Lucerne)
Objective: The primary purpose of this study was to evaluate Fear of Falling (FoF) and the amount of
subsequent falls in elderly patients one year after a Minor Trauma Fracture (MTF). Secondary aim was
to examine how FoF affects patients’ lives in terms of their Quality of Life (QoL), mobility and activity
level. Furthermore, participation in a voluntary fall prevention program (FPP) was evaluated.
Methods: Prospective cohort study of elderly trauma patients in a single, level I trauma centre. Patients
with a MTF, defined as a fracture resulting from a fall from standing height or less, who were treated in
the hospital between May 2012 and December 2015 were analyzed one year after injury. The primary
outcomes were FoF (assessed through both the Falls-Efficacy Score-International (FES-I) and a binary
patient-reported outcome), and amount of subsequent falls and fractures. Secondary outcomes were
QoL (measured by the EuroQol-5-Dimensions-3-Levels (EQ5D-3L)), mobility, hours of outside activity
and participation rate in the FPP.
Results: A total of 411 patients were included for analysis. Mean age was 72±9.3 years and mean
FoF in all patients was 21.1±7.7. In the sixty patients with a subsequent fall (15.1%), mean FoF was
23.7±9.8 and in the 15 patients with a subsequent fracture (4.2%) it was 25.3±9.2. FoF scores were
moderate to high in 39.6% of all patients. The mean QoL score in all patients was 0.86±0.20. In patients without a subsequent fall it was 0.90±0.20, whereas it was 0.77±0.24 in patients with a fall
(P=0.003). In patients with high FoF (FES > 27) QOL was significantly lower than in patients with
low to moderate FoF scores (0.53±0.25 versus 0.9±0.13, P=0.000). Overall, there was a significant
correlation between FoF and QOL at a moderate level (R=-0.64; P=0.000). Twenty-one patients (6%)
attended the FPP.
Conclusion: One year after MTF, 40% of the patients suffered from FoF which seems to negatively affect patients’ quality of life. Nevertheless, participation in a voluntary fall prevention program was very
low. Simply informing the patients about their susceptibility to falls and recommending participation
in a FPP does not seem to be sufficient to encourage patients to attend such a program. We strongly
suggest the implementation of repeated fall risk and FoF screenings as standard procedures in the
follow-up period of patients with MTF.

65.14
Defining major surgery: a delphi consensus among European Surgical Association (ESA) members
D. Martin, S. Mantziari, N. Demartines, M. Hübner (Lausanne)
Objective: Major surgery is a term frequently used but poorly defined. The aim of the present study was
to reach a consensus to an acceptable definition of major surgery, with clear criteria as defined by

European Surgical Association (ESA) members.
Methods: A 3-round Delphi process was performed and questionnaires were delivered via an online
platform. All ESA members (n=305) were invited to participate in the expert panel. In round 1, experts
were inquired by open and closed-ended questions on potential criteria to define major surgery. Results
were analyzed and presented back anonymously to the panel within round 2 and 3. Closed-ended
questions in round 2 and 3 were either binary or statements to be rated on a Likert scale ranging from
1 to 5 (1: strong disagreement, 5: strong agreement). Participants were sent 3 reminders at 2-week
intervals for each round. 70% of agreement was considered to indicate consensus.
Results: 105 invited ESA members answered to the first round, and 79 members completed the surveys 2 and 3 (final response rate 26%). Mean age was 59 years (SD 9), 99% were males, a majority
was specialized in HPB surgery (65%), had >20 years of practice (87%) and in university hospitals
(95%). No preoperative factor was retained to define the term major surgery. In contrast, vascular
clampage/organ ischemia (87%), >10µg/min noradrenalin requirements (72%), intraoperative blood
loss > 1000 ml (83%), perioperative blood transfusion > 2 red blood cell (71%) and operative time >
3 hours (75%) were all considered to be related with a major surgical procedure. Similarly, systemic
inflammatory disease response was selected (75%) along with related biomarkers (C-reactiv protein:
87%, lactate: 89%), the need for intensive/intermediate care (80%), and important fluid resuscitation
(75%). Consequences of major surgery were a high morbidity (>30% overall, >10% severe) and mortality (≥1%). Experts agreed that a major surgical procedure requires high expertise of the surgeon
(91%), multidisciplinary work (87%), and the setting of a high-volume institution (84%).
Conclusion: ESA experts defined major surgery according to extent and complexity of the procedure,
its pathophysiological consequences, and consecutive clinical outcomes. The term major surgery
should be used only if these criteria are fulfilled.

65.15
Der GERtality score – ein neues Modell zur Mortalitätsvorhersage bei geriatrischen Schwerverletzten
J. Scherer1, Y. Kalbas1, F. Ziegenhain1, V. Neuhaus1, R. Lefering2, M. Teuben1, K. Sprengel1, H.-C. Pape1,
K. O. Jensen1 (1Zürich, 2Köln/DE)
Objective: Über die letzten Jahrzehnte wurden einige Vorhersage-Modelle bezüglich Mortalität und
Outcome bei Schwerverletzten entwickelt. Jedoch gibt es nur einige wenige Scoring-Systeme für den
geriatrischen Schwerverletzten. Ziel dieser Arbeit war es also, ein neues Vorhersage-Modell bezüglich
der Mortalität von schwerverletzten geriatrischen Patienten zu entwickeln und zu validieren.
Methods: Alle Patienten älter als 65 Jahre, mit einem Injury Severity Score von ≥ 9, welche zwischen
2008 und 2017 ein Trauma erlitten haben, wurden aus dem Deutschen Trauma Register (TR-DGU)
extrahiert und eingeschlossen. Des Weiteren wurden Traumamechanismus, Diagnostik, Therapie
und Outcome der Patienten retrospektiv erhoben. In erster Analyse wurden die Daten dichotomisiert,
woraufhin die Sterblichkeits-Wahrscheinlichkeiten der einzelnen Parameter berechnet wurden. Relevante Variablen wurden zum neuen GERtality-Score hinzugefügt und dieser wurde dann als alleiniger
Mortalitäts-Prädiktor, mittels ROC-Analyse und Vergleich zum Geriatric Trauma Outcome Score und
RISC-II Score, validiert.
Results: Insgesamt wurden 58055 Patienten mit einem Durchschnittsalter von 77 Jahren eingeschlossen. Nach der univariablen Analyse bezüglich der Todeswahrscheinlichkeit wurden folgende Variablen in den GERtality-Score mit aufgenommen: Alter ≥ 80 Jahre, Erythrozytentransfusion zwischen
Aufnahme und Verlegung auf Station, ASA-Score ≥3, GCS ≤13 und AIS in jeder Körperregion ≥4. Für
jede positive Variable wird ein Punkt zum Score hinzugefügt was in einem maximalen GERtality Score
von 5 Punkten resultiert. Ein maximaler GERtality score resultierte in einer Mortalitätsrate von 72,4 %.
Mortalitätsraten von 65,1 % bzw. 47,5% ergaben sich bei einem GERtality Score von 4 bzw. 3. Die «Area
Under the Curve» (AUC) der ROC-Analyse ergab 0,803, verglichen mit Werten von 0,784 beim Geriatric
Trauma Outcome Score und 0,879 beim sehr komplexen RISC-II Score.
Conclusion: Der neue GERtality Score ist ein einfaches und simpel durchführbares Scoring-System,
welches eine adäquate Mortalitätsvorhersage beim geriatrischen Schwerverletzten erlaubt und nur
fünf spezifische Variablen nutzt. Zukünftige Studien mit verschiedenen Datensets sollten dieses neue
Scoring-System weiter validieren.

65.16
Polytrauma im Alter: Veränderungen in den letzten zwei Jahrzehnten
Y. Kalbas1, V. Neuhaus1, R. Lefering2, M. Teuben1, K. Sprengel1, H. C. Pape1, K. O. Jensen1 (1Zürich,
2
Köln/DE)
Objective: Im Rahmen einer alternden Gesellschaft hat sich die Anzahl geriatrischer polytraumatisierter Patienten seit Beginn der 2000er knapp verdoppelt. Mittlerweile machen über 60-Jährige mehr
als 40% der Polytraumapatienten aus und dieser Anteil wird in Zukunft weiterwachsen. Bedingt durch
u.a. Komorbiditäten und gesteigerte Gebrechlichkeit brauchen diese Patienten angepasste Therapien.
Damit die Herausforderungen einer alternden Polytraumapopulation eingeschätzt werden können beschreibt diese Studie die Veränderungen der Polytraumaversorgung der letzten 16 Jahre.
Methods: Eine statistische Analyse der Daten aus dem deutschen Traumaregister (TR-DGU®) von
2002-2017 wurde durchgeführt. Einschlusskriterien waren Alter von über 60 Jahren und ein ISS von
mindestens 16. Das Patientenkollektiv wurde je nach Zeitpunkt der Hospitalisierung in 4 Gruppen
eingeteilt: 2002-2005 (1), 2006-2009 (2), 2010-2013 (3) und 2014-2017 (4). Erhobene Parameter
waren unter anderem Unfallhergang, Bildgebung, Verletzungsmuster nach Körperregionen (AIS ≥3),
Liegedauer, Komplikationen und Mortalität.
Results: Insgesamt konnten 27049 Patienten mit einem Durchschnittsalter von 73,9 Jahren eingeschlossen werden. Im zeitlichen Verlauf zeigte sich zwischen Zeitraum 2002/2005-2014/2017 ein
Rückgang der Polytraumata durch Verkehrsunfälle von 52% auf 38,1%, sowie eine Zunahme der
Stürze aus <3m Höhe von 17,6% auf 40,1%. Betrachtet man die Verletzungsmuster, so hat die Anzahl der Wirbelsäulen - (29,2%, vs. 35,8%) sowie Kopfverletzungen (66,2% vs. 67,7%) über die Jahre
zugenommen, während Verletzungen der Extremitäten (54,9% vs. 46,5%) und des Abdomens (17,3%

vs. 13,4%) abgenommen haben. Des Weiteren, benötigten weniger Patienten Erythrozytenkonzentrate
(31,1% vs. 11,8%). Die durchschnittliche Liegedauer im Krankenhaus sank von 23,8 auf 19,0 Tagen
und auf der Intensivstation von 13,2 auf 9,6 Tagen. Die Mortalität sank von 40,5% auf 31,8%.
Conclusion: Über den Beobachtungszeitraum konnte eine Veränderung der Unfallmechanismen und
Verletzungsmuster festgestellt werden. Darüber hinaus zeigte sich eine starke Verbesserung der Mortalität und Verminderung der Liegedauer. Diese verbesserten Outcomes könnten sich durch die Einführung verbesserter diagnostischer Tools und Behandlungsalgorithmen, sowie durch bessere Koordination von Notfallhelfern und die Implementierung von Alterstraumatologiezentren erklären lassen.

65.17
Übersicht der Versorgungsstruktur in der Notfallbehandlung von Thorakal- und Abdominaltraumata in
deutsch-sprachigen überregionalen Traumazentren
J. Scherer1, K. Sprengel1, H.-P. Simmen1, H.-C. Pape1, G. Osterhoff2 (1Zürich, 2Leipzig/DE)
Objective: Die vermehrte Subspezialisierung in den letzten Jahrzehnten hat die Zahl der Allgemeinchirurgen in der Behandlung von unfallchirurgischen Patienten in den deutsch-sprachigen Ländern
(Deutschland, Österreich, Schweiz) sinken lassen. Ziel dieser Studie war es zu erfassen, in welchem
Masse die überregionalen Traumazentren in der Lage sind eine adäquate und schnellstmögliche chirurgische Notfallbehandlung von Thorakal- und Abdominaltraumata zu gewährleisten.
Methods: Von Feb 2017 bis Sep 2017 wurden Online- und Papierumfragebögen an alle überregionalen Traumazentren des TraumaRegisters DGU® (TR-DGU) in Deutschland, Österreich und der Schweiz gesendet. Fragestellung der Umfrage war inwieweit Chirurgen mit Fähigkeit zur selbstständigen
Laparotomie oder Thorakotomie im Klinikum präsent sind bzw. wie lange die Anfahrtsdauer bei Hintergrunddienst sei.
Results: Von allen 117 überregionalen Traumazentren im TR-DGU in Deutschland, Österreich und der
Schweiz haben insgesamt 97 (83 %) auf die Umfrage geantwortet. In 72% der Traumazentren ist ein
qualifizierter Facharzt mit Fähigkeit zur selbstständigen Notfalllaparotomie anwesend. (Notfallthorakotomie in 57% der Zentren). In Zentren, in welchen kein Chirurg rund um die Uhr anwesend ist, betrug
die maximale Zeit bis Ankunft in der Klinik bei Hintergrunddienst 18.9 Minuten (SD 7.0, Reichweite 10
bis 40 Minuten) für die Notfalllaparotomie und 19.9 Minuten (SD 7.0, Reichweite 10 bis 40 Minuten)
für die Notfallthorakotomie.
Conclusion: Die Mehrzahl der überregionalen Traumazentren in Deutschland, Österreich und der Schweiz scheint für die notfallmässige Behandlung von schweren Abdominal- und Thorakaltraumata gerüstet zu sein. In manchen Traumazentren jedoch, ist es dem Chirurgen mit Fähigkeit zur Notfalllaparotomie oder -Thorakotomie bei Rufbereitschaft nicht möglich innerhalb 30 Minuten im Zentrum zu sein.

65.18
Epiphysiolysis (Type Salter-Harris I) of the medial clavicle with retrosternal displacement – a case
report
B. Brinken, C. Sommer (Chur)
Objective: Trauma of the sternoclavicular joint is rare and reported with less than 5 % of all shoulder
girdle lesions. Due to the late ossification and growth plate fusion of the medial end of the clavicle,
epiphysiolysis is the most common injury among immature patients. The more uncommon posterior
dislocation can lead to serious complications because of the anatomical proximity to neurovascular
and mediastinal structures.
Methods: We report the case of a 13 year old girl who presented after a fall from a trampoline. As
clinically suspected, a MRI showed a dorsally dislocated medial clavicle with surrounding hematoma
but without additional injuries or compression of the mediastinal structures. We decided to perform
immediate surgical treatment. Anteriorly an intact periosteum was found and incised longitudinal
to the capsule. The medial metaphysis of the clavicle was displaced dorsally and stuck behind the
manubrium with the medial epiphysis remaining in the right position, the suspected diagnosis of an
epiphysiolysis type Salter Harris I was confirmed. Reduction was achieved using a pointed reduction
forceps on the displaced clavicle, but gross instability remained when moving the shoulder. Through
the minimally incised anterior capsule two interfragmentary resorbable pins were placed, inserted
from the cartilage site of the medial epiphysis of the clavicle. With this fixation enough stabilisation
was achieved even when moving the shoulder. An additional tension band wiring between the sternal
manubrium and medial clavicle using a slowly resorbable monofile suture in a figure-of-eight fashion
was applied. Finally the periosteum and capsule were sutured. Postoperatively early motion supported
by physiotherapists was allowed without loading the injured arm for four weeks. During night the arm
was immobilised in a shoulder gilet.
Results: Clinically the patient regained complete function without any pain 6 weeks postoperatively
and the X-rays showed a symmetrical shoulder girdle.
Conclusion: Restoration of anatomical position in this injury is inevitable. In this case the reduction
alone did not provide enough stability and needed additional fixation. This was successfully achieved
with two absorbable pins inserted from the articular part antegrade in the clavicle leading to an excellent result. This technique might be considered in patients with epiphysiolysis, where extra stability is
required.

65.19
Schwerverletztenversorgung im Traumazentrum: Wie häufig ist ein Thoraxtrauma und wie oft braucht
es chirurgisch mehr als eine Thoraxdrainage?
S. Walkner, F. Maeder, F. Amsler, T. Gross (Aarau)
Objective: In Hinblick auf den Ressourcen- und Ausbildungsbedarf wollten wir wissen, wie häufig in
der Schwerverletztenversorgung eines HSM-Traumazentrums relevante Thoraxverletzungen auftreten
bzw. wie oft eine thoraxchirurgische Spezialversorgung notwendig ist.
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excess BMI loss was 65.4% (R -9.4-134.5) with significant decrease in comorbidities.
Conclusion: Only 28% of patients had sufficient weight loss outcomes after LAGB alone and predictive
selection criteria are lacking. The majority of LAGB surgeries fail even with close structured follow-up.
RBS can be done safely.

Long-term % Excess BMI loss trends
0

Mean % Excess BMI loss

Methods: Retrospektive Analyse aller von 2010-17 notfallmässig mit einem Mindesttrauma New Injury
Severity Score (NISS) >=8 betreuten Patienten bzgl. relevanter Thoraxverletzung (Abbreviated Injury
Scale (AIS) Thorax (ohne Brustwirbelverletzungen) >1. Mean +/- SD; ANOVA.
Results: In der Beobachtungsperiode wurden 2839 Verletzte mit NISS>=8 behandelt. Davon erlitten
983 Patienten eine Verletzung der Thoraxregion (AIS>0, inkl. BWS) bzw. 791 (27,9%) eine relevante
Thoraxverletzung gemäss Einschlusskriterien. 27,2% (n=215) aller relevant Thoraxverletzten bedurften
eines Eingriffes am Thorax, welcher in 87% (n=187) allein einer Thoraxdrainage entsprach. Patienten
mit relevanter Thoraxverletzung wie solche mit daraus resultierender chirurgischer Eingriffsnotwendigkeit waren häufiger männlich, erlitten öfter ein Hochenergietrauma, wurden häufiger mit dem Helikopter eingeliefert, waren im Mittel schwerer verletzt, kamen häufiger auf die Intensivstation und blieben
im Mittel länger im Spital (alle p<0.001). Sie unterschieden sich nicht von Patienten ohne relevante
Thoraxverletzung bzgl. z.B. mittlerem Alter, initialem GCS, OP-Bedürftigkeit oder Spitalletalität. Die 3,5%
der relevant Thoraxverletzten, welche mehr als eine Drainage als chirurgische Intervention bedurften,
wiesen gegenüber denjenigen, für welche eine Thoraxdrainage reichte keine sign. Unterschiede bzgl.
Patienten- und Trauma-Charakteristika auf.
Conclusion: In einem Schweizer Traumazentrum benötigten nur 1% aller signifikant Verletzten bzw.
pro Jahr circa 3-4 Fälle mit relevanter Thoraxverletzung eine über eine Bülau-Drainage hinausgehende
thoraxchirurgische Versorgung. Solange die Thoraxdrainagen-Einlage essentieller Bestandteil der
(unfall-) chirurgischen Ausbildung bleibt, erscheint eine spezifische Thoraxchirurgie auch für ein HSMZentrum optional. Angesichts fehlender charakterisierender Unterschiede zwischen Thoraxverletzten,
für welche eine Drainage reicht versus denen für die nicht, können bedürftige Fälle allerdings nicht
regelhaft früh, z.B. präklinisch, anhand typisch vorhandener Notfallinformationen selektioniert werden.

Objective: Das schwere Abdominaltrauma ist mit einer hohen Morbidität und Mortalität vergesellschaftet. Ziel dieser Studie war es, das Verletzungsmuster im Abdomen, sowie die Begleitverletzungen
bei polytraumatisierten Patienten aufzuzeigen sowie signifikante Risikofaktoren für das Versterben zu
identifizieren.
Methods: Retrospektiv wurden die Daten von über 20’000 stationären Patienten eines Level-OneTraumazentrums während des Zeitraums von 2008 bis 2016 analysiert. Es wurden lediglich Patienten
mit einem relevanten Abdominaltrauma (AIS Abdomen >= 3) eingeschlossen. Die AIS-Schwere wurde
entweder mittels Kontrastmittel-Computertomographie des Abdomens oder intraoperativ festgelegt.
Signifikante Risikofaktoren wurden in bi- sowie multivariaten Analysen ermittelt.
Results: Es wiesen 315 Patienten mit einem Durchschnittsalter von 43 +/- 18 Jahren einen AIS Abdomen von 3 in 48% (n=155), von 4 in 40% (n=127) sowie von 5 in 10% (n=33) auf. Der Gesamt-ISS
betrug 31 +/- 16 Punkte. Der Unfallmechanismus war vorwiegend stumpf (87%). Eine Milzruptur lag
in 40% (n=128), eine Leberruptur in 35% (n=112) und eine Nierenruptur in 26% (n=68) vor. Hohlorganverletzungen lagen in 13% vor (Dünndarm n= 44, Kolon n=33, Magen n=13 Rektum n=7, Blase
n=14). Als Begleitverletzungen wurden bei 88% der Patienten Verletzungen am Thorax (70%), an den
Extremitäten (66%), am Kopf (55%), an der Wirbelsäule (47%) und am Becken (31%) diagnostiziert.
Die Mortalität betrug 16% (n=51). Signifikante Risikofaktoren waren eine Leberruptur (p=0.031, OR
4.0), Verletzungen am Becken (p=0.02, OR 4.4), das Alter (p=0.043, OR 1.032), das Vorliegen einer
Hypotonie (Systolischer Blutdruck <90mmHg) (p=0.003, OR 8.2) sowie eines tiefen GCS jeweils bei
Eintritt (p<0.001, OR 0.67).
Conclusion: Ein lebensbedrohliches Abdominaltrauma ist in unserem Traumazentrum etwa alle 10
Tage zu versorgen. Letale Abdominalverletzungen waren meist mit schweren Leberrupturen oder
Beckenverletzungen assoziiert. Auf Grund unserer Erfahrung empfehlen wir die frühe CT-Diagnostik,
da hierdurch die Verletzungsschwere insgesamt rasch und präzise beurteilt werden kann.
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72.1
Long-term outcomes and frequency of revisional bariatric surgeries 15 years and beyond after gastric
banding: a high band failure rate with safe revisions
C. Tsai, J. Zehetner, J. Beel, R. Steffen (Bern)
Objective: Surgical treatment of morbid obesity has changed over time, with laparoscopic adjustable
gastric band (LAGB) having encouraging early results. We present our outcomes beyond 15 years’
follow-up after LAGB.
Methods: This is a retrospective review of patients receiving LAGB between 1997-2002 with minimum
15 years’ follow-up at our bariatric surgery center in Berne, Switzerland. A comparative group of primary Roux-en-Y gastric bypass (RYGB) patients were identified. Patient characteristics, comorbidities,
re-operative bariatric surgery (RBS), and weight trends were analyzed.
Results: A total of 387 patients with LAGB were identified, of them 342 (88.4%) had a minimum of
15 years’ (R15-21) follow-up. There were 270 (78.9%) females with mean age 40.3 years (R15-62)
and BMI 43.1 kg/m2 (R30.0-60.1), and 72 (21.1%) males with mean age 41.2 years (R16-61) and
BMI 43.6 kg/m2 (R33.0-72.5). During follow-up, 283 (82.7%) patients underwent a mean of 3.3 RBS
(R1-5), with 224 (65.5%) converted to RYGB. At the end of the study period, 96 (28%) patients still had
a band in place. Wed identified 30 primary RYGB patients during the same time period with minimum
15 years’ follow-up. Comparing RYGB after LAGB to primary RYGB, there were no increases in 30-day
bleeding, infection, nor leak rates. No deaths were recorded. At most recent follow-up after LAGB, mean

swiss knife 2019; 16: special edition

-60

†

0

10

11

12

13

14

15

16

17

18

Years after primary bariatric surgery

Relevante Abdominalverletzungen bei polytraumatisierten Patienten
C. Pothmann, K. Sprengel, K. Jensen, H.-P. Simmen, H.-C. Pape, V. Neuhaus (Zürich)

34

-40

-80

65.20

Bariatry & Hernia I

-20

Primary gastric band (all patients)
Primary gastric band with conversion to RYGB
Gastric band still in place
Primary RYGB

Figure: Long-term weight loss trends after bariatric surgery in % Excess BMI loss

† Data beyond 18 years not charted due to low number of patients with 19-21 years follow-up
BMI: Body Mass Index
RYGB: Roux-en-Y gastric bypass

72.2
Hepatic shoulder technique – future or dream? a rarely used method for surgical management of
large (incarcerated) hiatal hernia
L. Pietrogiovanna, J. Janczak, R. Strahm, N. Pfeifer, W. Brunner (St.Gallen/Rorschach)
Objective: Large hiatal hernia usually affects elderly, often obese patients. A relaxation of the ligamentous apparatus around the esophagogastric junction and a change in the physiological angle of His
are predisposing. Surgical options are different, including mesh repair, notoriously difficult and the
postoperative recurrence rate is still significant. We present a fairly recent operative approach used in
two patients with voluminous hiatal hernia with upside down stomach.
Methods: Two patients (71- and 83- year-old) were admitted to emergency unit after one week of recurrent vomiting. CT scan revealed upside down stomach with incarceration and large hiatal hernia. New
diagnosed atrial fibrillation and pericardial effusion in one patient and aspiration pneumonia in the
other was also detected. After an initial treatment with the nasogastric tube for decompression, the
surgical treatment was planned.
Results: Laparoscopic tension-free gastric repositioning, partial posterior and if necessary anterior
cruroraphia was performed. To cover the diaphragmatic defect hepatic shoulder technique was performed in using the left hepatic lobe interposition posterior to esophagogastric junction. Postoperative
course showed a tension pneumothorax on day 4 in one patient, and anemia due to gastrointestinal
bleeding by a severe reflux esophagitis LA D, treated conservatively. Gastroscopy after seven weeks
revealed completely healed esophagitis. Discharge was on day 12 resp 15. Both patients had no recurrence of symptoms of their hiatal hernia at 4, 12, 24 weeks and 1 year after the operation.
Conclusion: Operative treatment of large hiatus hernia can be carried out by various methods. Laparoscopic approach is seen as gold standard but the best method to cover and close the diaphragmatic
defect is still in debate. The hepatic shoulder technique offers a good alternative to mesh reinforcement
without the disadvantages shrinkage, erosion and related morbidity.

72.3
Impact of training a bariatric surgeon on a primary bariatric center
B. Blaser, C. Darbellay, G. Giudicelli, M. Diana, M. Worreth, A. Saadi (Neuchâtel)
Objective: Laparoscopic Roux-Y-Gastric Bypass (LRYGB) is the most performing bariatric procedure
in Switzerland. It is a technically demanding procedure with a debated learning curve. To be certified
as bariatric surgeon, the Swiss Society for the Study of morbid Obesity (SMOB) request a minimal of
50 procedures. This study aime to examine the benefit for a primary bariatric center to train a second
bariatric surgeon.
Methods: Between 2015 and 2017, 170 standard consecutive LRYGB for patients with BMI between
35 and 50 kg/m2 were retrospectively included. We analysed the following variables between trainer
surgeon (TS) and trainee surgeon (tS) : operative time (OT), BMI loss at 18 months from surgery and

30 days complications each year. For the center, same data were compared between 2015, 2016
and 2017.
Results: OT and BMI evolution were similar in both group (TS vs tS), reaching mean 128.9min (+/36.3) vs 137.3 (+/-27.4) in 2015, 101.8 (+/-28.7) vs 119.2 (+/-37.3) in 2016 and 94 (+/-33.5) vs 90.5
(+/-27.6) in 2017 for OT. The mean BMI were 26.8 kg/m2 (+/-7.2) vs 26.6 (+/-4.3) in 2015, 26 (+/3.2) vs 25.1 (+/-2) in 2016 and 29.2 (+/-3.1) vs 23.9 (+/-4.4) in 2017. For the center, mean OT were
improved each year 132.3min (+/-33), 110.5 (+/-34) and 92.6 (+/-31.1) for 2015, 2016 and 2017 respectivly with p=0.0001. There was no difference for BMI loss and 30 days complications were similar.
Conclusion: Same outcomes are observed for trainer and trainee bariatric surgeons from the begining
of the formation. Training a second bariatric surgeon improved mean operative time with same results
for BMI loss at 18 months. Those results suggest that technical skills increase for team of surgeons and
could be an essential step to reach a reference center accreditation.

72.4
L’anesthésie locale de la région inguinale
M. Herrmann (Châtelaine)
Objective: Depuis des décennies, les interventions chirurgicales dans la région inguinale peuvent se
pratiquer sous anesthésie locale. Il s’agit essentiellement de cures de hernies, inguinales et crurales.
Toutefois, la dénomination et les techniques ne sont pas standardisées et peu enseignées au cours
de la formation chirurgicale. Pharmacologie et effets indésirables des anesthésiques locaux sont par
ailleurs insuffisamment familiers aux chirurgiens. A qui revient la tâche de l’anesthésie locale, puisque
eux doivent déterminer les régions opératoires.
Methods: L’anesthésie locale pour les interventions inguinales – simple, économique et grevée de
peu de complications - est trop peu pratiquée dans notre contexte. Elle est parfois mal vécue par les
patients en raison d’une application et d’une extension inadéquates, de l’utilisation de substances et
concentration insuffisantes, ainsi que d’une préparation préopératoire insuffisante du patient.
Results: Depuis 35 ans, nous avons développé une systématique de l’anesthésie locale inguinale,
comprenant un bloc ilio-inguinal et une infiltration initiale du futur champ opératoire par un mélange
anesthésique, complétée par une analgésie postopératoire par un anesthésique longue durée. Cette
modalité est applicable à la plupart des patients sans nécessité de sédation pharmacologique concomitante et généralement bien vécue par les patients. Elle permet par ailleurs d’opérer des patients
en mauvaises conditions générale, notamment insuffisants respiratoires.
Conclusion: Nous présentons en détail la procédure proposée, appliquée et enseignée pour plusieurs
centaines de patients.

72.5
Chronic pain following gastric bypass: another argument to support mesenteric windows closure
J. Douissard, P. Gambon-Stow, A. Dupuis, M. K. Jung, C. Toso, M. E. Hagen (Geneva)
Objective: Chronic pain is a frequent long-term complication after Roux-en-Y gastric bypass (RYGB).
Post-bypass mesenteric windows are well-known as a potential cause of acute internal herniations
which need to be treated in emergency. But mesenteric windows may also lead to recurrent non-strangulating internal hernias responsible for non-specific chronic abdominal pain. This entity is however
less described, physical examination being often poor and computed tomography (CT) limited to establish the diagnosis. Elective laparoscopy with closure of mesenteric windows may provide positive
diagnosis and improve such symptoms.
Methods: Single-center university hospital institutional bariatric surgery database was searched retrospectively for cases of elective laparoscopy for chronic abdominal pain after RYGB over a 5 years
period. Emergency cases such as strangulated internal hernias were not included in this analysis.
Results: Eleven patients were included. Mean delay of 4.22.8 years was found between RYGB and
exploratory laparoscopy. Beside pain, mild constipation was the most frequent symptom (7/11).
None of the patients had primary closure of Peterson’s space and only 3 had primary closure of intermesenteric space. Open mesenteric windows were found in all cases (11/11), internal hernia in 6/11
cases. In 3 cases Peterson’s space had to be closed vs. 8 who needed closure of both inter-mesenteric
and Peterson’s space. Primary closed inter-mesenteric spaces were found closed at laparoscopy. All
closures were performed according to a standardized technique with 2-0 non-absorbable running suture. Nine patients were totally relieved from symptoms after mesenteric windows closure; substantial
improvement was noted in the 2 remaining cases.
Conclusion: Elective laparoscopic windows closure leads in most cases to resolution of symptoms.
These results support primary closure of mesenteric defects during RYGB and low threshold for laparoscopic exploration in situations of chronic post-operative abdominal pain.

72.6
Incarerated femoral hernia – a critical view on approach options
L. Pietrogiovanna, J. Janczak, R. Strahm, N. Pfeifer, W. Brunner (St. Gallen/Rorschach)
Objective: Recently new literature is in discussion on the best surgical approach to inguinal hernias
in women. Our purpose is to present a possible standardization of optimal techniques in incarcerated
female hernia approach with a look on femoral ones.
Methods: Four female patients (75 - 90 y) with incarcerated inguinal unilateral hernia undergoing
repair at our department between 12 2017 and 12 2018 are presented. All patients were admitted
with vomiting and abdominal pain. One patient presented with a recurrence after previous Lichtenstein
repair two years before and a known asymptomatic hernia on the contralateral side with refusing operation for this side.
Results: In three patients emergency laparoscopy by single port approach confirmed incarceration,
bowel respectively omentum was reduced and femoral hernia diagnosed. A TAPP repair with 12x18

cm mesh was performed. In two patients intraoperative a contralateral inguinal and femoral hernia
was diagnosed, one (L1 M1 F1) treated with simultaneously TAPP. The other patient as described refused the optionally bilateral operation. After two days this patient presented with incarcerated hernia
on the not operated side treated by TAPP. The fourth patient had multiple previous abdominal operations due to anal carcinoma including mesh augmented stoma formation, so laparoscopic approach
was not recommended. A transinguinal open approach also showed an incarcerated femoral hernia.
Due to massive adhesion inferior epigastric vessels had to be ligated, bowel was reduced. After peritoneal closure a preperitoneal mesh placement was performed with fixation to Coopers and inguinal
ligament. Uneventful course for all patients and discharge between 2 and 8 days.
Conclusion: In case of suspected incarcerated inguinal hernia accurate identification of a femoral hernia is necessary especially in female elderly patients. If possible endoscopic approach is preferred
and offers exploration of both sides, checking bowel for vitality and fixing the hernia. If bilateral hernia
is present, both sides should be addressed. Surgeons not used to TAPP should perform diagnostic
laparoscopy with reduction of hernia sac and check of content and switch to TEP if experienced or
open procedure. If open approach is necessary checking for femoral hernia is also mandatory and
preperitoneal mesh placement is recommended with or without ligation of inferior epigastric vessels.

72.7
Proximal versus very-very-long-limb roux-en-Y gastric bypass: long-term outcome with a follow-up of
up to 15 years
J. Süsstrunk1, I. Lazaridis2, M. Hauser2, M. Kraljevic2, T. Köstler1, U. Zingg1, T. Delko2 (1Schlieren, 2Basel)
Objective: Laparoscopic Roux-en-Y gastric bypass (RYGB) is considered as the gold standard in the
treatment of morbid obesity. A number of different types of RYGB are widely used, however, data on
long-term outcomes comparing the different RYGB techniques are scarce. This study reports the results after Very-Very-Long-Limb RYGB (VVLL-RYGB) and proximal RYGB (PRYGB) with a follow-up time
of up to 15 years.
Methods: Pre-, intra- and postoperative as well as follow-up data of all patients undergoing bariatric
procedures have been collected in a database. All patients undergoing VVLL or proximal RYGB between 2000 and 2012 were analysed. The minimal follow-up time was 5 years.
Results: A total of 382 patients underwent RYGB. 230 patients received VVLL-RYGB and 152 patients
PRYGB. Mean age was 40.4 +/- 10.6 years, 69.6% were female. Mean preoperative body mass index
(BMI) was 44.9 +/- 7.1 kg/m2 and type 2 diabetes mellitus was present in 21.7%. Mean follow-up time
was 6.2 +/- 3.1 years. In VVLL-RYGB BMI reduction and excessive weight loss (EWL), respectively,
were: 15.3 +/- 6.7 kg/m2 and 79.1 +/- 37.1%, at 5 years follow-up, 15.4 +/- 6.0 kg/m2 and 88.9 +/41.1% at 8 years, 16.1 +/- 5.7 kg/m2 and 76.9 +/- 22.9% at 10 years, 17.9 +/- 4.9 kg/m2 and 83.2
+/- 16.5% at 13 years. In PRYGB BMI reduction and EWL, respectively, were: 11.8 +/- 4.8 kg/m2 and
74.5 +/- 32.4% at 5 years, 14.2 +/- 5.9 kg/m2 and 72.5 +/- 15.3% at 8 years. With exception of BMI
reduction 5 years postoperatively (p<0.01) no significant differences were detected between groups.
Overall, type 2 diabetes resolved in 90.1% of patients during the first 5 years postoperatively. There
were 19 revisional procedures in the VVLL group compared to 8 in the PRYGB group.
Conclusion: RYGB leads to a sustainable long-term weight loss and reduction of co-morbidities. In
terms of BMI reduction and EWL, both procedures were comparable with a slight advantage for the
VVLL-RYGB after 5 years.

72.8
Weight loss after distal and intermediate gastric bypass: a short-term follow up of 133 patients
T. Cereser, N. Kuchen, D. Infanger, P. Beissner, R. Schlumpf, O. Schöb (Zurich)
Objective: The gastric bypass surgery has proven to be a successful surgical treatment of morbid
obesity. The distal and intermediate laparoscopic Roux en-Y gastric bypasses (LRYGB) seem to provide
a longer-lasting weight loss with a lower probability of significant weight regain and are established
as a treatment option in cases of weight rebound after previous bariatric surgery. In this retrospective
study we present our experience.
Methods: We collected data from 133 obese patients, 93 females and 40 males, with a mean age
of 47 (+/- 12) years, that underwent laparoscopic distal (29/133) and intermediate (104/133) roux
en-Y gastric bypass surgery between 2014 and 2015 and analyzed them over a period of two years
after surgery. Each patient attended one surgical follow-up three months after surgery and periodical
metabolic controls. Reporting of weight loss outcomes included Body Mass Index (BMI), change in
BMI (Delta-BMI), percent of Total Weight Loss (%TWL) and Percent of Excess Weight Loss (%EWL) at
baseline, 3, 6, 12 and 24 months after surgery. The ideal weight was defined by the weight corresponding to a BMI less than 25 Kg/m^2.
Results: The participants had at baseline an average BMI of 42.1 (+/- 6.9) kg/m^2. Sixty-three patients
(54.9%) had a previous abdominal operation in their past medical history, which was in 25.4% of the
cases a bariatric procedure (gastric banding or gastric sleeve). One year after intermediate LRYGB,
our patients had an average loss of 13.38 kg/m^2 (+/- 4.2) BMI, an average %TWL of 32.79 (+/- 9.2)
and an average %EWL of 68.2 (+/- 24.77). One year after distal RYGB the following average outcomes
were observed: Delta BMI of 15.99 kg/m^2, %TWL of 34.71 and %EWL of 66.02. At two years a significant maintenance of the weight loss was achieved in both groups. These results are significantly better
if compared with the patients after proximal RYGB operated in our clinic in 2014 and 2015.
Conclusion: Distal and intermediate gastric bypass procedures have shown positive outcomes regarding weight loss and its maintenance. Long-term observations are needed to confirm this preliminary
evidence.
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72.9
Robotic-assisted laparoscopic groin hernia repair (R-TAPP) – an upcoming technique – a single center
trial comparing laparoscopic (L-TAPP) versus robotor-assisted (R-TAPP) procedure in two affiliates of
a cantonal hospital
S. H. Lamm, I. Rosenblum, D. Eucker, R. Rosenberg, B. Schenkluhn (Liestal)
Objective: Muysoms et al. has previously shown that R-TAPP (transabdominal preperitoneal procedure) with an DaVinci XI system is feasible and comparable to the laparoscopic TAPP even in an
outpatient setting. In our hospital we changed our peritoneal closure regime based on international
recommendations and perform a peritoneal closure with a V-locR running suture. The DaVinci program was relaunched in November 2018. One selected technique was the R-TAPP. External training
was performed previously at Maria midellares hospital.
Methods: A DaVinci Si robotic system was used to perform R- TAPP in standard laparoscopic technique
without fixation of the mesh( 10x15 cm). Patients undergoing R-TAPP were prospectively entered into
the multicenter internet-based Herniamed Hernia Registry (Nov. 2018-April 2019)
Results: Preliminary results of this ongoing study are described here. Up to present we have performed
ten R-TAPP in seven patients. Three of seven patients had bilateral medial hernias. In three patients we
found them combined with femoral hernias and in one case with an additional obturator hernia. One
patient had a medial recurrence after open Lichtenstein procedure. Docking time (Skin-to-end of docking) decreased from 62 minutes in patient number one to 24 minutes in patient number seven. Mean
skin-to-skin operating time over 103 single site L-TAPP performed at our affiliate Bruderholz was 62
minutes (Herniamed database 01.01.2017-31.12.2018). Mean operating time in 4 single site R-TAPP
was 89 +/- 5 min and 3 bilateral TAPP was 196 +/- 50min. No complications related to the introduction of robotic-assisted laparoscopic groin hernia repair were observed perioperatively up to now. All
patients are seen in our outpatient department 4-6 weeks after surgery.
Conclusion: Both the docking procedure and the operation have been optimized after only ten R-TAPP.
Possible advantages include perfect visualization, movement of the instruments compared to a laparoscopic procedure and in consequence a faster running suture for the closure of the peritoneum. The
procedure seems to be safe and feasible even for outpatient surgery. The cost of the procedure seems
to be comparable to laparoscopic procedures if single use instruments are used in both procedures.
We think that robotic surgery is an upcoming trend. We identified the R- TAPP as the perfect procedure
to start with robotic surgery.

Video Session: Thoracic
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73.1
Uniportal thoracoscopic anatomical left S3-segmentectomy: follow the vein
K. Gioutsos, R. A. Schmid, J. A. Lutz (Bern)
Objective: Pulmonary segmentectomies using minimally invasive techniques are gaining ground, not
only for the treatment of early stage, peripherally located non-small cell lung cancer (NSCLC) but also
for synchronous NSCLC or NSCLC with limited lung reserve (compromised segmentectomies), as well
as for centrally located metastasis. Segmental resections of the apical segments of the lower lobe or
of the lingula for example are considered straightforward. Other segmentectomies remain a technical
challenge. This video exhibits the anatomical landmarks and key steps for a left S3-Segmentectomy.
Methods: Six cases of left-sided uniportal thoracoscopic anatomical S3-Segmentectomies were performed during 2018 and we reviewed the recorded videos to illustrate the technique used. Dissection
began on the mediastinal side to identify the upper vein with its trifurcation. V3c-branch was cut with
vascular stapler or with clip and energy device depending of its size, revealing the A3 artery and B3
bronchus. The segmental artery was then transected followed by the B3 bronchus (after ventilation
control). The intersegmental plane between S3 and S4+5 (lingula) was divided using a stapler device
after tunnelling along V3b, sometimes up to the interlobar fissure. Finally, the parenchyma between
S1+2 and S3 was separated (stapler). For the parenchymal steps, the use of ICG fluoroscopy can be
helpful.
Results: Indications for S3-Segmentectomy were suspicion of Stage IA NSCLC in 4 cases, a synchronous NSCLC and a central metastasis of a chondrosarcoma. No conversion or extension of the
planned procedure was necessary. There was no 30-day or in-hospital morbidity observed and all
patients recovered uneventfully, being discharged between postoperative day 2 and 4. The final pathological results confirmed the suspicion of NSCLC in 2 cases, the other 2 being central metastasis of a
neck tumor respectively a skin tumor.
Conclusion: For isolated segmentectomies boarding more than one segment like S3 in this case,
preparation along the intersegmental vein is mandatory to identify properly the plane between the segments. It also allows more space for better preparation of the arterial and bronchial pedicle of the
resected segment.

73.3
Uniportal thoracoscopic partial left lower sleeve lobectomy for centrally located Non-small cell lung
cancer
L. F. Azenha, R. A. Schmid, J. A. Lutz (Bern)
Objective: Sleeve lobectomies are frequently performed to treat patients with Non-Small Cell Lung Cancer (NSCLC) located near or invading the interlobar carina, who accordingly to their functional lung
tests, comorbidities or general health status would not qualify for a pneumonectomy. While routinely
performed in open surgery they remain a technical challenge in thoracoscopic surgery, even though
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this subgroup of patients would benefit the most from a minimal invasive approach.
Methods: In March 2018 we performed a left lower lobectomy in a 82 year old patient with squamous
cell carcinoma of the left lower lobe cT2a cN0 cM0, Stage IB using an uniportal thoracoscopic approach. To rule out a microscopic invasion of the surgical margin we ordered a frozen section of the
bronchus stump, which showed a R1 status on the stapling line. Completion by pneumonectomy was
not feasible due to a VO2max of 16.2 ml/kg/min. We decided to perform a bronchoplasty of the left
upper lobe using the uniportal approach.
Results: A second frozen section still showed a remaining microscopic invasion of the surgical margin.
The patient would not tolerate a more extensive resection, thus we decided to accept the R1-status of
resection. The chest tube could be removed on postoperative day 2. Antibiotic treatment was given in
the further hospital course because of contralateral pneumonia and the patient was discharged on
postoperative day 10. Final histology showed an NSCLC pT3 pN1 (1/19) R1, stage IIIA, and an adjuvant chemotherapy was administered following discussion at the tumorboard. The patient showed no
sign of local recurrence at 6 months follow up.
Conclusion: Sleeve lobectomies can be performed using uniportal thoracoscopy and offer the combined advantages of minimal invasive approach and parenchymal sparing, especially for borderline
patients. Training in these advanced surgical skills allows to offer potential curative resections to more
patients with centrally located tumors.

73.5
Management of bleeding during minimally invasive lung resections: tips and tricks for a stepwise
approach
J. A. Lutz, R. A. Schmid, G. J. Kocher (Bern)
Objective: Anatomical lung resections are procedures during which dissection of high flow vessels is
required and subsequently haemorrhage is the most feared intraoperative complication. In the context
of a teaching hospital with approximately 70% of anatomical resections done by a minimally invasive
approach, specific skills in bleeding control are therefore imperative.
Methods: During the years 2017 and 2018 we performed a total of 340 anatomical lung resections
at our institution, whereby 230 (68%) were done by uniportal VATS. Since the majority of procedures
are routinely recorded for teaching purposes, we reviewed cases with major intraoperative bleeding in
order to present our stepwise approach for bleeding management.
Results: During the two year study period 6 patients had major intraoperative bleeding events (2.6%).
Successful bleeding control was achieved by VATS in 4 of them, while conversion to thoracotomy was
necessary in 2 patients. Excerpts from the intraoperative videos were compiled, demonstrating the
different techniques of bleeding control.
Conclusion: The first important step to approach intraoperative bleeding is temporary bleeding control by simple compression, using a peanut, a sponge or for example lung tissue. Then, the extent of
the lesion can be evaluated and a subsequent management strategy can be developed. While most
vascular injuries can be controlled by means of thoracoscopy with compression and application of
hemostatic material or clips, suturing of larger lacerations is generally more challenging in VATS and
therefore - depending on the surgeons experience - ‘early’ conversion to open thoracotomy may be
considered in such cases.

73.7
3D video-assisted uniportal anatomical en bloc resection of lung segments 6 and 10 on the left
G. J. Kocher, P. Dorn, R. A. Schmid (Bern)
Objective: The uniportal video-assisted approach is increasingly used for anatomic lung resections
all over the world. While in many centers this approach has become a standard for VATS lobectomy
for early stage NSCLC, segmentectomies are still not routinely perfomed by many centers. Although
segementectomies are often more challenging, there are technical advancements such as high resolution (HD) videoscopes as well as near-infrared fluorescence imaging systems that have somewhat
faciliated these procedures. In this video we demonstrate the advantages of a 3D videoscope, which is
especially useful for uniportal surgery, during a uniportal segmentectomy.
Methods: A 58-year old male patient presented with a spiculated lesion measuring 17x18mm in his
left lower lobe. CT-guided biopsy confirmed the diagnosis of squamous cell carcinoma and PET-CT did
neither show signs of locoregional or mediastinal lymph node involvement, nor distant metastasis.
Since the tumor was located exactly in between segments 6 and 10, the decision for a uniportal VATS
combined anatomical segmentectomy of the aforementioned segments was made. For better visualisation we chose to use a 3D, 30° videoscope which allows for 3D-image rotation without loss of
horizon (Endoeye 3D, 10mm, 30°; Olympus).
Results: Through a 3cm incision in the midaxillary line the fifth intercostal space was entered and
a combined en bloc uniportal VATS anatomical segmentectomy of segments 6 and 10 with radical
mediastinal lymphadenectomy was performed. Operating time was 180 minutes with a total blood
loss of 150ml. The postoperative course was uneventful with chest tube removal on POD 1 and patient
discharge on POD 3. Postoperative histopathologic stage was pT1c, pN0, cM0.
Conclusion: 3D visualization with the possibility for 3D image rotation without loss of horizon is a useful tool for endoscopic surgery. Especially when choosing a uniportal access where the camera enters
the same incision as all the other instruments, 3D imaging may improve orientation and with that
the safety and the precision of the surgical procedure. The video illustrates these advantages on the
example of a combined S6/S10 resection with a fissure-based approach for S6 and a ligamentum
based approach for S10.
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tation after nailing of trochanteric fractures is, in our view, an underestimated problem. During surgery
the axial alignment can easily be evaluated by fluoroscopy in both planes. But the torsional alignment
is difficult to assess especially with the patient placed on the traction table. In the literature a malrotation after PFNA is described in up to 25% of the cases. A revision with replacement of the blade,
especially in patients with poor bone quality, may result in a reduced stability. To our knowledge there
is no publication till to date to give a treatment pathway for this problem. We developed a rather easy
technique to derotate a malrotated femur after PFNA fixation.
Methods: The basic idea of our technique is to leave the usually well placed blade in situ in the femoral
head, just rotating the distal main fragment around the nail. To be able to do this, a small U-shaped
osteotomy with a chisel is performed in the femoral cortex just anterior of the entry site of the blade.
The length (l) of this osteotomy can be calculated, following the formula: l = d x π x α/360 (d=diameter
of femur, α=angle of malrotation). Then the distal locking bolt is removed, the leg derotated externally
and finally locked again. The procedure is controlled by two Schanz’screws separately inserted in both
main fragments angulated to each other in the angle “α“.
Results: Since 2014 three patients were detected with a clinically relevant malrotation after PFNA for
trochanteric fracture. All patients had an internal malrotation from 30 to 40 degrees confirmed and
measured by CT scan. All of them were successfully revised in the above described technique 5 to 9
days after initial fixation. The postoperative course was in all patients without complication.
Conclusion: First, we believe that malrotation after trochanteric fracture fixation is an underestimated
problem. And second our method is a simple salvage procedure for malrotated trochanteric fractures
after PFNA, leaving the blade in situ in the femoral head.
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78.3
Marknagelung proximaler Tibiafrakturen über einen suprapatellaren Zugang
T. Bretschneider, C. Michelitsch, C. Sommer (Chur)
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78.1
The cortical overlap view – a tool for reproducible determination of the entry point for proximal femoral
nailing
K. Boernert1, F. J. Beeres1, C. Jiamton2, R. Babst1, B. C. Link1 (1Lucerne, 2Bangkok/TH)
Objective: Implant-related complications after proximal femoral nailing of trochanteric fractures occur
in 6 to 21%. Besides appropriate reduction of the fracture, it is crucial to identify the correct entry point
for the implant. Accurate intraoperative choice of the entry point is dependent on identification of the
tip of the greater trochanter (GT) and requires proper radio-anatomic understanding of the proximal
femur. A radiological view was defined to provide readily identifiable radio-anatomic landmarks which
allows sound determination of the tip of the GT in the anteroposterior (ap) view. The aim of this study is
to characterise this radiological view and test its intra- and inter-observer reproducibility.
Methods: Anatomical and radio-anatomical features of 16 cadaveric femurs were analysed. A radiological view was identified that is characterised by the radiological overlap of the density line of the
piriformis fossa and the posterior-superior boarder of the GT. It marks the rotation of the proximal femur
in which the GT can be accurately identified and safely used to determine the proper entry point for
a proximal femoral nail. This view was called cortical overlap view (COV). Five junior and 5 senior
orthopaedic trauma surgeons were asked to identify the correct COV in radiological imaging series at
the beginning of the study and 4 weeks after. Intra- and interrater reliability was calculated using the
intraclass correlation coefficient.
Results: Mean internal rotation of the femur to achieve a correct COV was 17.5° (range 12.8°-21.8°).
The mean distance from the cortical overlap line in the correct COV to the tip of the GT was 4.5 mm
(range 4.1-4.8mm, CI 95%). Intra-rater and interrater reliability was high with ICC(2,k)= 0,932 (95%CI:
0,826 – 0,985) and ICC(2,k)= 0,987 (95%CI: 0,975 – 0,994), respectively. Junior doctors achieved
higher rates of correct identification than senior doctors both in the first and the second round (95%
vs. 90% and 90% vs. 86.25%).
Conclusion: The COV is an easily reproducible radio-anatomical landmark allowing accurate identification of the anatomy of the GT. This should assist the operating surgeon to determine the correct
entry point for intramedullary nailing, optimise implant positioning and might prevent implant-related
complications. Hence, radio-anatomic education of surgeons could help improving the clinical results
following proximal femoral nailing.

78.2
Simple correction technique of femoral malrotation after PFN-A osteosynthesis of trochanteric fracture
K. Pavotbawan, P. Stillhard, C. Sommer (Chur)
Objective: Malrotation after intramedullary nailing in femoral shaft fractures are well known. But malro-

Objective: Die Marknagelung ist ein bewährtes Verfahren für Tibiaschaftfrakturen. Proximal metaphysäre Frakturen stellen hierbei eine grosse Herausforderung dar. Die typische Flexions- und/oder
Valgusfehlstellung kann über den Standardzugang (para- oder transligamentär, flektiertes Kniegelenk) oft nur schwer redressiert werden. Der vor einigen Jahren neu entwickelte suprapatelläre Zugang
ermöglicht eine Operation an (fast) gestrecktem Kniegelenk, was die axiale Ausrichtung der Fraktur
deutlich erleichtert. Ziel der Arbeit ist es, unsere Erfahrungen mit dieser Technik darzulegen.
Methods: Zwischen 01/2014 und 05/2018 wurden 218 Patienten mit Tibiaschaftfrakturen behandelt. 130 (59,6%) Patienten erhielten eine Marknagelosteosynthese, davon 123 (56,4%) über einen
parapatellar lateralen Zugang und 7 (3,2%) über einen suprapatellaren Zugang. 82 (37,6%) Patienten
wurden mit einer Plattenosteosynthese versorgt und 6 (2,8%) Patienten mit einem Fixateur externe
ausbehandelt. Alle 7 Frakturen, welche über einen suprapatellaren Zugang versorgt wurden, waren im
proximalen Drittel lokalisiert, wobei sich in 6 Fällen eine Zwei-Etagenfraktur zeigte. 2 Frakturen waren
offen (Typ IIIA und IIIC nach Gustilo-Anderson).
Results: Bei all diesen 7 Frakturen konnte ohne weitere Hilfsmittel eine achsengerechte Stellung erreicht werden. Bei 5 Patienten kam es zu einer zeitgerechten Heilung. 1 Patient mit IIIA offener Fraktur
entwickelte eine wenig symptomatische Delayed Union mit spontaner Heilung nach 15 Monaten. 1
Patient mit IIIC offener Fraktur und initialem, sich später nicht erholendem Nervenschaden entwickelte
eine infizierte Nonunion, was nach 2.5 Jahren zu einer Spät-Amputation führte.
Conclusion: Der suprapatelläre Zugang stellt eine sichere und relativ einfach durchzuführende Alternative zur üblichen Marknagelung von proximalen Tibiafrakturen dar. Die Operation bei nahezu gestrecktem Kniegelenk vermeidet einerseits den ungünstigen Zug auf das proximale Hauptfragment durch
den gespannten Kniestreckapparat mit typischer Flexionsfehlstellung. Das retropatelläre Einbringen
des Nagels ermöglicht andererseits die Wahl eines günstigen flachen Eintrittswinkels in Relation zum
Tibiaschaft. Als potentiellen Nachteil muss der transartikuläre Zugangsweg gewertet werden mit
möglichem Knorpelschaden sowie einem gewissen Gelenksinfektrisiko.

78.4
Functional outcome using specific provocation tests after osteosynthesis of lateral ankle fractures
J. Zimmermann1, L. Zingg1, T. Marth1, W. O. Frey2, B. Ernst1, P. Lenzlinger1, A. Babians1, U. Zingg1
(1Schlieren, 1Zürich)
Objective: The incidence of ankle fractures is high, and around 55% occur laterally. The treatment of
unstable fractures consists of open reduction and internal fixation (ORIF), followed by physiotherapy.
Despite the high incidence, data on functional outcome is scarce. The present study examined a cohort of patients with Weber B malleolar fractures in comparison to healthy controls, with a focus on
functional outcome using specific provocations tests, as well as clinical and radiological assessments.
Methods: All patients with ORIF of a Weber B fracture between 2012 and 2016 were asked to participate. Inclusion criteria included age 18-50, a minimum of 2 years after ORIF or 1 year after plate
removal. This cohort was age and gender matched to a healthy control. The provocation tests included
forced dorsal extension, Y-balance, Dropjump, Tiptoe and Legpress tests, respectively. For the clinical
assessment the SF-36 and the foot and ankle ability measure (FAAM) questionnaires were used. X-rays
of the operated and the healthy ankle were taken.
Results: 22 patients were recruited, and compared to 33 healthy persons. There were no significant
differences in basic descriptives, except for the supporting leg being more often on the right side [30
(90.1%) vs. 12 (54.5%), p=0.002] and less individuals performing regular sports activities in the control [6 (19.4%) vs. 10 (47.6%)]. 18 patients (81.8%) had undergone hardware removal. The provocation tests showed no significant differences, with exception of the forced dorsal extension: control
13 cm vs. patients 10.5 cm, p=0.025. The range of motion and the legpress were tested separately
for the operated and non-operated ankle of the patients, and showed no significant difference. The
SF-36 questionnaire revealed significant lower scores in patients in 5 sections. The FAAM questionnaire revealed significantly better results in the control group (1.00 vs. 0.95, p=0.001). Radiological
assessment of the operated and non-operated ankle demonstrated less width of the syndesmosis in
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the former (4.60mm vs. 4.84mm, p=0.0495). 4 patients (18.4%) had early signs of arthrosis, with no
clinical symptoms.
Conclusion: ORIF of lateral malleolar fractures type Weber B results in excellent objective results. However, some functional impairment with regard to range of motion may persist and patients may experience some subjective impairment in comparison to healthy controls.

78.5
Single-leg balance performance after surgical versus conservative treatment of ankle fractures – preliminary results
C. Nüesch, K. Byrnes, V. Iten, N. Bürgin, M. Horisberger, F. Saxer, A. Mündermann (Basel)
Objective: Ankle fractures type Weber B1 can be treated either surgically or conservatively. The objective of this study was to investigate if single-leg balance performance 1 year after Weber B1 ankle
fracture differs between patients treated surgically or conservatively and healthy controls.
Methods: Single-leg balance performance was assessed in six patients after operative treatment (5
male; age, 57.8 +/- 23.2 years; body mass index (BMI), 25.0 +/- 5.2 kg/m2), five patients after conservative treatment (4 male; age, 57.6 +/- 9.5 years; BMI, 27.4 +/- 7.2 kg/m2), and seven healthy control subjects (4 male; age, 40.4 +/- 18.7 years; BMI 21.5 +/- 1.2 kg/m2). Participants were instructed to
stand on a force plate (Kistler, 2400 Hz) for 30s on one leg with arms akimbo and the other knee flexed
at 90°. For the first 15s (or until the first foot contact) the length of the center of pressure (COP) path
and mean mediolateral and anteroposterior COP velocity were calculated. If the single leg stance time
was smaller than 15s, COP path length was extrapolated to 15s. Additionally, the subjective outcome
was assessed using the Foot and Ankle Outcome Score (FAOS). Differences between groups were
analyzed using independent t-tests (P<0.05).
Results: Both patient groups rated their foot related quality of life lower than the control group (operative: 77 +/- 11; conservative: 85 +/- 7; control: 98 +/- 4; P<0.001, P=0.012). Three patients with conservative treatment (1 both, 1 injured, 1 contralateral side) and two patients with operative treatment
(both sides) could not complete 15s of single leg stance. Those who were able to balance longer on
one leg had higher FAOS Sport subscores (R=0.549, P=0.018). Patients treated conservatively had
greater COP velocity in anterior-posterior direction in the injured leg than healthy subjects (95% confidence interval [1.0; 33.1] mm/s; P=0.039).
Conclusion: Almost half of the patients (45%) had impaired single leg balance in either one or both
legs and could not complete the 15s task. The preliminary analysis showed poorer balance performance in patients treated conservatively than operatively and that balance is important for function
during sport and recreational activities. If these results are confirmed in a larger cohort, rehabilitation
protocols especially after conservative treatment should be modified to include more specific balance
training.

78.6
Are routine radiographs needed the day after open reduction and Internal fixation surgery for distal
radius and ankle fractures: a prospective, open label, randomized controlled trial
V. Kremo, F. Oehme, B. Link, M. Stickel, J. Mühlhäusser, J. Brunner, R. Babst, F. Beeres (Lucerne)
Objective: Distal radius and ankle fractures are one of the most common operatively treated fractures. To date, there is no consensus concerning the need for a standard postoperative radiograph.
This leads to undesirable practice variations. If standardized intraoperative radiographs have been
obtained, it is questionable if these postoperative radiographs are necessary and will lead to changes
in the treatment strategy. If standard postoperative radiographs are no longer required, this would lead
to a reduction in radiation exposure and health care costs. The hypothesis is that routine standardized
postoperative radiographs do not influence the quality of care for patients operated on for either a distal
radius or an ankle fracture if adequate intraoperative standardized radiographs have been obtained.
The primary aim of this study is to evaluate if there is a need for routine postoperative radiographs after
an osteosynthesis of a distal radius or ankle fracture.
Methods: In a prospective, randomized controlled, open label trial based on a non-inferiority design,
we enrolled 332 patients. The control group was treated according to our current, standard protocol in
which all patients received a standard anterior-posterior and lateral radiograph on the first postoperative day. Patients randomized to the intervention group were treated without a standard postope-rative
radiograph. All patients (n=332) had a routine clinical and radiographic control after 6 weeks in the
outpatient clinic. Primary outcome is a change in treatment plan, defined as either additional imaging
or a reoperation based on the intraoperative or postoperative imaging.
Results: The trial started in August 2016 and ended in September 2018. 445 patients were screened,
332 were included. In the control group 4 out of 155 (2.6%) had an additional imaging or e reoperation, in the intervention group 8 out of 164 (4.9%) had a change in treatment plan. Statistically there is a
non inferiority of the intraoperative radiographs compared to the additional postoperative radiographs.
Conclusion: Our findings prove that there is no need of postoperative radiographs if the intraoperative radiographs are adequate. This may lead to a strong reduction in radiation exposure and health
care costs. A preliminary, conservative estimation suggests a yearly cost saving of CHF 1.3 million in
Switzerland.

78.7
Elbow hemiarthroplasty for selected distal humerus fractures in the elderly: a preliminary report
D. Rikli1, M. Schmelz2, A. M. Müller1, C. Schwaller2, S. Müller1, M. Jakob1 (1Basel, 2Olten)
Objective: Primary Total Elbow Arthroplasty (TEA) is an option in the treatment of acute distal humerus
fractures in the elderly. Results comparable to ORIF have been reported. However, loading of the upper
extremity after TEA must be restricted which may limit activities of patients who use their upper limb as
a walking aid. Hemiarthroplasty is an alternative in the fracture situation where the proximal forearm is
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not involved. If the elbow is stable (healed epicondyles), the extremity can be used without limitations.
Methods: Between 4/2017 and 7/2018 we have used Elbow Hemiarthroplasty (Latitude, Fa. Wright/
Tornier) as a primary treatment in 6 consecutive elderly female patients (70-88y) with extremely low
distal humerus fractures that seemed not to be amenable to ORIF . Routine radiological follow up was
performed at 6 and 12 weeks and at latest follow up. Clinical outcome was documented with ROM,
pain VAS, a Subjective Elbow Value (SEV), Quick-DASH, Oxford Elbow Score, and Mayo Elbow Performance Score. Suhm’s scale was used to assess any change in self-dependency.
Results: There were no implant related complications or infections. All epicondyles healed with a stable elbow except one with a slight medial opening that was asymptomatic. One patient who had a
delayed initial operation (2 weeks post trauma) needed a revision operation (arthrolysis and removal
of periarticular ossifications) 6 months after the index procedure due to stiffness. The remaining had a
subjectively satisfactory result (SEV 80-100%), ROM >100° and good to excellent clinical scores ratings. 4/6 used a walking aid (Rollator), all returned to their premorbid social environment.
Conclusion: Elbow Hemiarthroplasty appears to be a valuable option in the treatment of difficult distal
humerus fractures in the elderly. Compared to Total Elbow Arthroplasty restrictions in loading the extremity are not necessary which is an advantage for patients who use their upper limb for walking aids.
Long term results are needed.

78.8
Treatment of distal humeral fractures in geriatric patients aged 80 years and older
B. Oberreiter, U. Can, M. Leimbacher, A. Platz (Zurich)
Objective: Fractures of the distal humerus are rare, only 2% of all fractures occur in this region. We see
two patient groups, young patients with high energy trauma and a high percentage of open fractures
and a big group of elderly patients after low energy trauma. These osteoporotic fractures are quite
challenging to treat. We often find comminuted fractures, bad bone quality and we have to deal with
medical comorbidities. The surgical treatment is the gold standard in the treatment of distal humeral
fractures but sometimes, we prefer a conservative treatment because of the age or associated comorbidities. The goal of this study was to analyse the results of conservative and surgical treatment of
distal humeral fractures in a geriatric patient collective.
Methods: We analysed all patients treated with a distal humeral fracture at our clinic in the last 10
years aged 80 or older. We considered the type of treatment - either bracing for conservative treatment
or surgery with LCP Distal Humerus Plates (DHP)®, radiological healing of the fracture as well as the
complication rate and the clinical outcome.
Results: Between 2009 and 2018 we treated 26 patients in this age group with a distal humeral
fracture. The average age was 87.1 years, we had 20 females and 6 males. 15 of them were treated
conservatively, 9 underwent primary surgery und in 2 cases the decision of a conservative treatment
was changed after a few weeks and a surgery was performed. 21 patients were seen regularly in our
outpatients department, 2 patients were lost to follow up and 3 died short time after the injury (all of
them were treated conservatively). Out of 11 fractures treated surgically, 10 fractures healed after osteosynthesis with DHP®. In one case a fracture-dislocation occurred immediately after surgery so that
a prosthesis had to be performed. Another patient developed a wound infection. Out of the 15 fractures
treated conservatively only one healed. All other patients developed a pseudarthrosis.
Conclusion: Regardless of the age of the patient, the surgical treatment is the gold standard in the
treatment of distal humeral fractures. Conservative treatment is associated with a high rate of pseudarthrosis and should be reserved only to low demanding patients with severe comorbidities.

78.9
Functional outcome after open or minimally invasive plate osteosynthesis of proximal humeral fracture-dislocations; a reduction technique and case control study
S. Haupt, H. Frima, C. Sommer (Chur)
Objective: Proximal humeral fracture-dislocations (PHFD) are a special entity in proximal humeral fracture treatment. The aim of this study is to present our minimally invasive plate osteosynthesis (MIPO)
technique through an anterolateral deltoid-split approach. In addition, we performed a retrospective
case control study analyzing the functional outcome and complications after PHFD.
Methods: A single center case control study was performed. All patients operated on for a PHFD between 2008 and 2016 were eligible for inclusion. The primary endpoint was the QuickDASH score.
Secondary endpoints were the subjective shoulder value (SSV), complications and implant-related
irritation.
Results: Thirty-eight patients were included. Ten patients were operated on with a deltopectoral approach and 28 patients with MIPO. The mean age was 50 (SD ± 10.1). The median follow-up was 57
months (IQR 32 – 80). The mean QuickDASH score was 7.9 (SD ±12.0) and the mean SSV was 84 (SD
±18.2). There was no difference in functional outcome between both approaches (p=0.757 for QuickDASH and 1.000 for SSV). Seven patients had a conversion into a reversed arthroplasty (18%), two
patients (5%) a shortening of secondary perforated screws, four patients an early re-osteosynthesis
(11%), seven patients (18%) developed an AVN and in two patients damage of the axillary nerve was
observed. Twenty-eight patients (73%) required implant removal.
Conclusion: Functional results after humeral head preservation and internal fixation of PHFD are promising after both the MIPO and deltopectoral approach. However, there is a high rate of re-operations
either because of complications or for implant removal.

glenoid with a-K-wire.

Conclusion: In our experience combined laparoscopic ventral rectopexy and sacrocolpopexy is a safe
procedure with low morbidity that is well tolerated also in elderly patients. The indication has to be
based on symptoms and should be well balanced against conservative treatment and surgery without meshes. A great benefit is the correction of a multi-compartment pelvic floor prolapse as a single
intervention.

84.3
Robotic-assisted rectosigmoidectomy with the da Vinci Xi system – in comparison to the laparoscopic
procedure
D. Daume, F. V. Angehrn, D. Steinemann, S. Drews, M. von Flüe, B. Kern, M. Bolli (Basel)

Figure 1. (A) Insertion of Schanz-screw in humeral head, (B) reduced humeral head in glenoid fossa using
the Schanz-screw as a joystick with subsequent transfixation onto the glenoid with a-K-wire.

Coloproctology
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84.1
Longterm outcome of anal fistula - a retrospective study
C. Andreou1, J. Zeindler1, D. Oertli1, H. Misteli2 (1Basel, 2Uster)
Objective: This retrospective observational study analyses the outcomes of patients who underwent
surgery for anal fistula at a single center.
Methods: During a time period of 9 years (01/2005-05/2013) all patients with anal fistula were included. Baseline characteristics, details of presentation, fistula anatomy, type of surgery, post-surgical
outcomes and follow-up data were collected. Exclusion criteria were chronic inflammatory bowel disease and previous operation of anal or rectal cancer. The primary endpoints were long-term closure
rate and recurrence rate (RR) after 2 years. Secondary endpoints were persistent pain after 2 years,
postoperative complications and continence status.
Results: A total of 65 patients (52 males, 13 females) with a mean age of 49.7 years were included.
The total amount of analyzed operations was 93 which were performed in 78 fistulae. Seventy percent
of the performed operations were fistulotomies (n=65), 14% mucosal advancement flaps (n=13), 8%
anal fistula plugs (n=7) and 8% cutting-setons (n=8). The mean follow up was 80.5 months. Healing
was achieved in 84% with a total RR of 16% (n=15). The highest RR was seen in anal fistula plug with
57%. No recurrence was observed in the total of 8 cutting-seton procedures. For mucosal advancement flap the RR was 23% and for fistulotomy 12%. Detailed analyses of fistulotomy patients show different RR in high fistulae with 28%, comparing to low fistulae with a RR of 6%. Furthermore, 80% of the
recurrent high fistulae were not previously treated with a seton. Postoperative infection with abscess
but without progression into a recurrent fistula, was seen in 7 of the 65 fistulotomies (complication rate
of 11%). For all the different procedures there was no persistent postoperative pain nor incontinence
in the long-term follow up.
Conclusion: Despite of all the new innovative and minimal invasive operations for the treatment of anal
fistula, the healing rate does not show similar results when compared with traditional techniques. In
addition, even though the use of cutting-seton is discussed as an outdated technique, the right use
in respect of its limitations can be a helpful and easy operation with good results even for the feared
complication of incontinence. Further trials are needed to elucidate the efficacy and potential benefit of
each technique available in anal fistula treatment.

84.2
Combined laparoscopic mesh augmented ventral rectopexy and colposacropexy
D. C. Steinemann1, F. V. Angehrn1, M. von Flüe1, V. Geissbühler1,2 (1Basel, 2Winterthur)
Objective: In patients with symptomatic multicompartment prolapse of the pelvic floor combined
surgical and gynecological reconstruction is indicated. Sacrocolpopexy is the gold standard in the
treatment of female genital prolapse and may be combined with ventral mesh augmented rectopexy.
Methods: In this instructive video we present our technique of combined laparoscopic ventral rectopexy and sacrocolpopexy using synthetic meshes. The 79-year old patient presented with combined
fecal incontinence and obstructed defecation for anterior rectocele with rectoanal intussusception and
enterocele. Furthermore urinary urge incontinence, voiding dysfunction and a bulging feeling because
of a recurrent cystocele II and a vaginal prolapse II were reported. The patient underwent vaginal hysterectomy and anterior/posterior repair eight years before.
Results: As a first step the peritoneum is opened beginning at the sacral promontory and continued on
the right side of the rectum down to the pouch of Douglas. The rectovaginal septum is opened and the
rectum is mobilized down to the pelvic floor. Afterwards the peritoneum over the anterior and posterior
vaginal wall is cleared, and the bladder is mobilized distally from the anterior vaginal wall. A 3 cm wide
strip of a polypropylene mesh is sutured to the extraperitoneal anterior rectal wall. Then another 3 cm
wide strip of the polypropylene mesh is sutured to the anterior surface of the vagina under the bladder.
After the two meshes are adjusted they are fixed to the medial anterior longitudinal ligament at the
promontory using non-absorbable tackers. The peritoneum is closed using a absorbable self-locking
suture completely covering both meshes. Six weeks after surgery the patient reported normal bowel
movements without incontinence or obstructed defecation and absence of urinary incontinence while
a moderate nycturia persisted.

Objective: Since June 2015 we perform robotic-assisted rectosigmoidectomies (RAR) with the da Vinci
Xi. To evaluate the quality of this technique in our hands we analyzed perioperative results over a period
of 36 months and compared them to patients who underwent laparoscopic rectosigmoidectomies
(LAR) in the same period.
Methods: Retrospective analysis of prospectively collected data between June 2015 and May 2018.
RAR was performed in 128 patients (67 female, 61 male) by 5 surgeons and LAR in 241 patients
(138 female, 103 male) by 12 surgeons. Perioperative outcome was evaluated. Significance level for
P-Value < 0.05.
Results: The average age was 64.17 (±11.47) in the RAR and 64.00 (±12.38) in the LAR (p=n.s).
Indications for RAR were in 113 patients diverticular disease, in 13 patients carcinoma and in 2 patients
an adenoma. For LAR 173 diverticular diseases, 62 carcinomas, 1 volvulus and 1 adenoma lead to
surgery. Mean operating time was 297min (±59.2) in the RAR group and 217min (±62.04) in the
LAR group (p<0.001). 2 conversions to open surgery in the RAR, 12 conversions in the LAR (p=n.s.).
Morbidity in RAR group was 24.2% (Clavien-Dindo III-IV 6.3%), in LAR group 21.2% (Clavien-Dindo
III-IV 7.5%) (p=n.s.). There were 2 anastomotic leakages and a total of 7 reoperations after LAR, 1
anastomotic leakage including 1 reoperation occurred after RAR (p=n.s.). There was no mortality in
both groups. Length of hospital stay was statistically not different (10.5 days (±4.38) after RAR and
10.85 days (±9.04) after LAR).
Conclusion: After implementation of the da Vinci Xi the analysis of our own results showed that the
RAR is a safe approach and the outcome is at least equivalent to the LAR. There is a trend for a lower
conversion and reoperation rate using the robotic assisted technique.

84.4
Infiltrating non-hodgkin lymphoma – rare differential diagnosis of a tumor in the vermiform appendix
S. Taha-Mehlitz, J. Bockmeyer, E. Memeti, M. Nowack, J. Metzger, J.-M. Gass (Lucerne)
Objective: Approximately 4-9 % of all lymphomas are mantle cell lymphomas (MCL). They affect the
gastrointestinal tract in about 25 %. Whereas the colon is the most common site of gastrointestinal
MCLs, presenting with polypoid lesions, the appendix is a rare location and is usually involved by
continuity of ileocecal disease. In general clinical findings are variable. Abdominal pain, sometimes
mimicking acute appendicitis, gastrointestinal bleeding or non-specific symptoms may cause delayed
diagnosis. One third of patients with MCL present with systemic B symptoms. We report a case of
Non Hodgkin lymphoma as an incidental finding in gynaecological laparoscopy for suspected ovarian
tumor.
Methods: A 57-year-old woman presented with diffuse abdominal pain in the right lower abdomen
since several months. The pain was increasing while sitting, she also suffered from hot flushes and
diarrhea. First seen by gynaecologists, endovaginal ultrasound showed a solid tumor measuring
10x5x6.5 cm, with inhomogeneous structure, suspicious of ovarian tumor. Diagnostic laparoscopy
revealed a strongly thickened vermiform appendix with massive mesenterial and retroperitoneal lymphadenopathy as well as peritoneal nodules. Since low grade appendiceal mucinous neoplasm or
neuroendocrine tumor were possible differential diagnosis a midline laparotomy and right-sided hemicolectomy with oncological central lymph node resection was performed.
Results: Histopathology revealed a blastoid MCL infiltrating the appendix. The immunohistochemical
pattern was positive for CD20, CD5, Cyclin D1, bcl-6 and MIB-1 up to 75 %. The postoperative course
was uneventful and the patient was discharged eleven days after surgery. Staging was completed with
positron emission tomography/computed tomography and bone marrow biopsy. Polychemotherapy
was conducted within a study protocol afterwards. Although exact radiological data is lacking, diffuse mural soft-tissue thickening with appendiceal diameter about 2.5 cm in the CT scan may rise the
suspicion of lymphoma, but there are no pathognomonic patterns. Therefore, the diagnosis is usually
confirmed histopathologically.
Conclusion: Infiltrating mantle cell lymphoma causing appendiceal tumor is a rare differential diagnosis of right lower abdominal pain and should always be considered preoperatively, especially in cases
of conspicuous imaging.
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Fig 2. Intraoperative findings with invagination of the appendix
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84.5
Ileocolic intussusception caused by a low-grade appendiceal mucinous neoplasm (LAMN)
Fig 3. Histolocigal findings
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Objective: Low-grade appendiceal mucinous neoplasm (LAMN) are rare tumours of the vermiform appendix with potential progression to pseudomyxoma peritonei (PMP). Only about 30 cases have been
described where a cystadenoma or mucocele can cause an ileocolic intussusception.
Methods: A 27 – year old woman with abdominal pain in the right lower abdomen and mild nausea
was referred by her general practitioner. On clinical examination, right lower abdomen tenderness on
palpation was found. The blood values, including CRP, leukocytes, and lactate, were within normal
levels. Ultrasound detected a tumour of the appendix, and the CT scan showed a mucocele of the
appendix, without any other pathologies (Fig. 1).
Results: We decided to perform a laparoscopy and found the appendix invaginating into the caecal
pole (Fig. 2). To avoid perforation, we performed a lower midline laparotomy and an ileocaecal resection. The patient recovered very well. Two months after surgery the patient had no lingering symptoms.
The histological examination showed a LAMN (pTis pN0 (0/15) G1 R0) (Fig. 3), therefore no further
surgery or follow-ups had to be carried out.
Conclusion: Surgical resection is the treatment of choice for ileocolic intussusception in adults. Rupture
of an appendiceal mucocele might change prognosis and therapeutic management. To avoid rupture
and dispersion of mucus into the peritoneal cavity, surgeons should not try to reduce the intussuscepted segment manually or coloscopically. The actual evidence shows that patients with pTis (LAMN) do
not develop tumor recurrence and are cured without the necessity of a hemicolectomy.

Fig 1. CT scan
showing the mucocele (arrows)
Fig 2. Intraoperative findings with invagination of theFig
appendix
1. CT scan showing the mucocele (arrows)
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84.6
Kono-S anastomosis in Crohn’s disease. Short-term results of a wide antimesenteric functional end-toend anastomosis for ileocecal resection
K. Horisberger, D. Birrer, A. Rickenbacher, D. Cabalzar, M. Turina (Zurich)
Objective: The most frequent long-term complication after ileocecal (IC) resection in Crohn’s disease
is anastomotic recurrence and subsequent stenosis. Kono-S anastomosis is a hand-sewn antimesenteric functional end-to-end anastomosis that offers a wide lumen. Other issues are that stapled suture
lines as well as side-to-side anastomoses are less accessible for endoscopic dilatation; both problems
are avoided by this technique.
Methods: This is a retrospective cohort study of patients with Kono-S anastomosis. The medical records of all consecutive patients with Crohn’s disease undergoing IC resection or resection of the
anastomosis after IC resection 01.04. - 31.12.2018 were queried for patients’ characteristics as well as
specific data for the surgical procedure and short-term outcome.
Results: 15 patients were operated using a Kono-S anastomosis for Crohn’s disease of the terminal ileum (n=14) or recurrence at the level of the ileocolic anastomosis (n=1). In ten patients, resection was
performed laparoscopically (n=8) or laparoscopically assisted (n=2). In five patients, resection had to
be performed open, either due to intraabdominal abscess formation (n=3), or due to previous operations (n=2). The Kono S anastomosis was extraabdominally hand-sewn. Length of operation was 244
Figmin
1. CT scan
showing therange170-360].
mucocele (arrows)
[median,
In all but four patients, IC resection was made in combination with an
additional surgical procedure. In the four patients with exclusive laparoscopic IC-resection, length of
operation was 185 min [median, r 170-234]. Postoperative complications with a Clavien-Dindo Score
> IIIb were observed in two patients. One patient showed a hemorrhage from the resection margin of
the meso and had to undergo surgical hemostasis. One patient developed anastomotic leakage on
day five and had to undergo surgical revision. Median hospital stay was 9 days [r 5-28]. Follow-up is
4 months [median; r 0-8].
Conclusion: First results of the technique show that short-term results of this anastomosis are favorable and comparable to other techniques such as functional end-end anastomosis. Longer operation
times than with conventional anastomosis are observed but published data concerning long-term
recurrence are promising. Considering the lower likelihood of subsequent stenosis with recurrent
Crohn’s disease, the Kono-S anastomosis may evolve to become the preferred technique for ileocecal
resection in affected patients.

84.7
Meta-analysis of randomized controlled trials of surgery for rectal cancer
G. Peros1, C. Simillis2, N. Lal2, S. Thoukididou2, C. Kontovounisios2, J. Smith2, R. Hompes3, M. Adamina1,
P. Tekkis2 (1Winterthur, 2London/UK, 2Amsterdam/NL)
Objective: The mainstay of treatment of rectal cancer includes total mesorectal excision (TME) of the
rectum, classically performed by an open approach. Over time laparoscopic, robotic, and transanal
approaches have been introduced. While studies have underlined the advantages of minimally invasive surgical treatment, concerns have been raised regarding the quality of oncological resection. The
present analysis compares surgical approaches for rectal cancer.
Methods: A systematic literature review and Bayesian network meta-analysis of randomized controlled
trials was performed, providing the best possible evidence for the appraisal of contemporary surgical
treatment of rectal cancer.
Results: 29 randomized controlled trials were included reporting on 6’237 participants, comparing:
open vs laparoscopic vs robotic vs transanal mesorectal excision. No significant differences were
identified between treatments in intraoperative morbidity, conversion rate, overall postoperative morbidity, grade III/IV morbidity, reoperation, anastomotic leak, nodes retrieved, involved distal margin,
5-year overall survival, and locoregional recurrence. Operative blood loss was significantly less with
laparoscopic surgery compared to open, and with robotic surgery compared to open and laparoscopic. Robotic surgery resulted in longer operative time compared to open, laparoscopic, and transanal,
and the laparoscopic operative time was longer compared to open. Open surgery resulted in more
wound infections compared to laparoscopic and robotic. Time to bowel movement was longer with
open surgery compared to laparoscopic and robotic. Hospital stay was longer after open surgery
compared to laparoscopic and robotic, and after laparoscopic compared to robotic. Noteworthy, laparoscopic surgery resulted in more incomplete or nearly complete mesorectal excisions compared to
open, and in more involved circumferential resection margins compared to transanal. Robotic surgery
resulted in longer distal resection margin compared to open, laparoscopic, and transanal techniques.
Conclusion: The different surgical techniques result in comparable perioperative morbidity and longterm survival. The laparoscopic and robotic approaches improve postoperative recovery, and the open
and transanal approaches may improve oncological resection. Technique selection should be based
on expected benefits by individual patient.

84.8
Prevalence of metastatic lateral lymph nodes in patients with low rectal cancer: a systematic review
and meta-analysis
N. Christou, J. Meyer, C. Combescure, A. Balaphas, E. Liot, N. Buchs, F. Ris (Geneva)
Objective: We performed a systematic review and meta-analysis to assess the prevalence of metastatic lateral lymph nodes in patients with low rectal cancer.
Methods: We searched MEDLINE, EMBASE and COCHRANE from inception until November the 19th,
2018 for studies reporting the prevalence of metastatic lateral lymph nodes (iliac, obturator and middle
sacral nodes) among patients undergoing rectal surgery with lateral lymph node dissection. Pooled
prevalence values were obtained by random effects models and robustness was tested by leave-one
out sensitivity analyses. Heterogeneity was assessed using the Q-test, quantified based on I2 value
and explored by subgroup analyses.
Results: Our final analysis included 31 studies, comprising 7’599 patients. The pooled prevalence
of metastatic lateral lymph nodes was 17.3% (95%CI : 14.6 to 20.5). The between studies variability (heterogeneity) was important (I2=89%). The pooled prevalence was however robust and varied
between 16.6% and 17.9% according to leave-one out sensitivity analysis. The pooled prevalence of
metastatic lymph nodes did not statistically differed when pooling only studies including patients who
received neoadjuvant treatment or those including patients without neoadjuvant treatment (p=0.44).
Meta-regression showed that the pooled prevalence was associated with the sample size of studies
(p<0.05), as the prevalence decreased when the sample size increased.
Conclusion: The pooled prevalence of metastatic lateral lymph nodes was 17.3% among patients who
underwent lateral lymph node dissection for low rectal cancer. Further studies are necessary to determine whether this finding could impact the effectiveness of therapeutic strategy (total mesorectal
excision with systematic lateral lymph node dissection versus total mesorectal excision with radiochemotherapy).

proach. Cytopathology of the irrigation fluid showed no diagnostic result. We performed a combined
laparoscopic mobilization and transanal resection of the 9 x 8 x 6 cm large cyst. Due to the extent of
the tumour and its broad contact a resection of the dorsal rectal wall had to be performed. Closure of
defect was obtained by direct suture.
Results: After an uneventful postoperative course, the patient was dismissed on postoperative day
seven. Patients continence was not decreased. Histological examination showed a cystic lesion covered with part keratotic part transitional epithelium. Typical for tailgut cysts, there were no serosa or
muscle fibres.
Conclusion: Tailgut cysts are rare but not uncommon. Despite posterior approach as gold standard
and abdominal approach for larger cysts, transanal exploration and resection offers a new approach
with reduced need for laparotomy or presacral approach and coccygectomy.
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86.1
Off-label use of a re-entry device as a bail-out procedure for stent-induced aortoiliac dissection: technical note
P. Deslarzes, E. Psathas, E. Monnard, M. Menth, B. Egger, D. O. Mayer (Fribourg)
Objective: Retrograde iliac stenting combined with open patch angioplasty of the femoral artery is a
well-established and less invasive procedure for patients with tandem iliofemoral lesions. We provide
technical details of the unusual use of a re-entry device for subintimal peripheral angioplasty in a case
of accidental placement of a stent-graft in the false lumen of the common iliac artery.
Methods: A 67 years old male patient was admitted to the emergency department with subacute right
lower limb pain one month after bilateral femoral artery patch angioplasty with concomitant right common iliac stent-grafting. Clinical examination revealed absent right femoral pulses with a monophasic
cw-Doppler signal on the right ankle. Emergency CT-Angiography revealed right aortoiliac dissection
occluding most of the inflow to the patent stent-graft placed in the false lumen (Fig. 1). Repair was
done under local anesthesia. A 4-French introducer sheath was advanced to the endarterectomy site
via right superficial artery access distal to the surgical site. Then, a 0.035 hydrophilic guidewire was
advanced under roadmap into the false lumen and through the stent-graft up to the level of the proximal dissection flap (Fig. 2a). A re-entry catheter (OUTBACK Ltd Reentry Catheter, Cordis, USA) was then
advanced to the estimated proximal dissection flap. Thereafter, the tip was oriented towards the intraluminal re-entry site in the distal aorta utilizing the T and L-shaped fluoroscopic marker in orthogonal
views. The 22G nitinol curved needle component was then fired through the side port, allowing the
advancement of a 0.014 wire into the aortic lumen (Fig. 2b). Sequential dilatation of the fenestrated
dissection flap was performed using 3, 6 and 8mm angioplasty balloons, respectively. Control angiography revealed bilaterally a rapid contrast flow in the aortoiliac axis (Fig. 2c-e).
Results: Immediately after the procedure, restoration of right femoral and distal pulses was documented and plethysmography revealed a toe pressure of 85mmHg versus 17mmHg before the procedure.
FIGURES
Conclusion: The off-label use of a re-entry catheter for peripheral subintimal angioplasty in our case
proved to be a useful adjunct for rapid revascularization of a critically threatened limb.

84.9
Transanal approach to tailgut cyst after laparoscopic failure – a case report
M. Sparn, R. Käppeli, S. Bischofberger, L. Marti, W. Brunner (St. Gallen/Rorschach)
Objective: Tailgut cysts are very rare and account for only 1 in 40000 admissions. Females are predominantly affected (3:1), mean age at diagnosis is 36 y. Tailgut cysts bear a risk of malignant transformation of about 10 % and should therefore be removed. To date, the posterior approach to masses
of the presacral mesorectal space (Kraske Procedure) including resection of the coccyx is considered
the gold standard. In larger tumours especially above S3 abdominal approach is recommended. Recently also a transanal approach is available and herein we present a case resected by transanal
approach after laparoscopic failure.
Methods: A 47-year old female was referred to our colorectal unit with a history of a slowly growing
mass of the retrorectal space first diagnosed with 3 cm in 2013. No evacuation disturbances or sexual
function interference was reported. MRI imaging showed a large, protruding mass of the presacral
space, complete obliteration of the mesorectal fascia, no pathologic lymph nodes. Close contact to
the rectal wall with infiltration into the submucosa was suspected. Previous operations were two
lower abdominal median laparotomies due to myomas and two laparoscopies, one for interenteric
adhesions. The second laparoscopy was performed in February 2018 in order to resect the presacral
tumour, which could not be visualized despite dissection of the mesorectum from a right dorsal ap-

Figure 1. Right aorto-iliac dissection extending from the distal aorta to the external iliac, with proximal thromFigure 1. Right aorto-iliac dissection extending from the distal aorta to the external
bosis of the true lumen (blue arrow), a patent stent graft in the false lumen and a thick flow-limiting proximal
iliac, with proximal thrombosis of the true lumen (blue arrow), a patent stent graft in
dissection flap (green arrow).
the false lumen and a thick flow-limiting proximal dissection flap (green arrow).
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86.2

Recurrent endometrial stromal sarcoma mimicking a thrombus in the mesenteric vein: a case report
L.-M. Schupp, R. Galli, C. Kull, R. Rosenberg (Liestal)
Objective: A case of a 61-year-old woman with an unexpected presentation of recurrence for low-grade
endometrial stromal sarcoma within the mesenteric vein is presented.
Results: A 61-year-old woman underwent hysterectomy and rectosigmoid resection for low-grade endometrial stromal sarcoma in 2011. 5 years later a laparotomy with resection of a pelvic recurrence as
well as a metastasis at the root of the mesocolon invading the inferior mesenteric vein was performed.
A surveillance computed tomography two years later highlighted a round structure in the proximal
superior mesenteric vein at the level of the confluence. On sonographic examination, this finding was
highly suspicious for a partially floating thrombus and anticoagulation was started. Three months later,
a follow up ultrasound showed a slightly progression of the thrombus, so that the initial diagnosis
was questioned. A PET-CT revealed a metabolic active mass at the level of the confluence without
extravascular extension. After discussion at the tumour board, surgical exploration was performed.
After extensive mobilisation of the pancreas and exposure of the confluence, a tumour thrombectomy
was performed with en bloc resection of the venous wall including the obliterated proximal inferior
mesenteric vein. The confluence was reconstructed using a greater saphenous vein patch. Postoperative course was characterized by a biochemical leak with transient elevated amylase in the surgical
drains which settled one week after the surgery.
Methods: Histopathology confirmed a metastasis of a low-grade endometrial stromal sarcoma. The
cells showed a marked positivity for oestrogen (100%) and progesterone (>95%) receptors. Adjuvant
hormonal treatment with an aromatase inhibitor was started to prevent further recurrence.
Conclusion: To the best of our knowledge, this is the first report of a case of isolated distant recurrence
of low-grade endometrial stroma sarcoma within the mesenteric vein. PET-CT is advised in patients
presenting with a suspect thrombus of the mesenteric or portal venous system after treatment for
uterine stromal sarcoma since recurrence can mimic classic venous thrombosis.

86.3
Large false aneurysm after subintimal femoro-popliteal recanalization
B. Bachofen, S. Weiss, T. R. Wyss, M. K. Widmer, J. Schmidli (Bern)
Objective: Subintimal angioplasty and stenting is an option in patients with heavily calcified occlusions where intraluminal wire passage cannot be achieved. However, subintimal recanalization may
be complicated by vessel perforation.
Methods: Case report of a 61-year-old male undergoing intervention for critical limb ischemia.
Results: The angiogram of the patient showed a calcified occlusion of the distal superficial femoral
artery. After several failed attempts of antegrade and retrograde intraluminal wire crossing, subintimal
recanalization with stenting was performed. The completion angiogram showed a small extravasation
in the region of the stent (Figure 1). This was repeatedly seen during a re-intervention four years later.
Nine years after the primary intervention, the patient presented with a large palpable mass in the thigh.
Magnetic resonance angiography showed two false aneurysms with a diameter of 10 cm at the level
of the distal superficial femoral artery. The patient underwent open surgery with excision of the distal
superficial femoral artery, the subintimal stents and the partially thrombosed false aneurysms (Figure
2 and 3). A femoro-popliteal great saphenous vein bypass was performed and the patient’s course
was uneventful.
Conclusion: Subintimal recanalization may be complicated by vessel perforation. To avoid future complications, extravasations of the femoro-popliteal arteries after subintimal recanalization should be
treated promptly, e.g. using prolonged low pressure ballooning or covered stents. Ongoing extravasation calls for further imaging to rule out a relevant false aneurysm.
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86.4
Stuck catheters: 2 cases of complex removal of port-a-cath
M. Martelli, S. Engelberger, G. Prouse, A. Bianchi, R. Trunfio, K. Dessì, L. Ettorre, A. Leoncini, J. Van Den
Berg, L. Giovannacci (Lugano)
Objective: To present two cases of stuck Port-A-Caths (PAC) highlighting the endovascular technical
challenges in this rare complication.
Methods: A 44-year old female patient with a history of multiple surgical interventions for breast cancer
underwent placement of a PAC in the right subclavian vein 6 years before for chemotherapy. A 69-year
old male patient with a past of intestinal cancer underwent PAC placement 5 years before in the left
subclavian vein. Both patients became cancer free and there was an indication for the removal of the
device. Our surgical approach consists of skin incision, subcutaneous dissection in order to release
the port and to expose the catheter at the entry site at the origin of the cephalic vein. In both patients
the procedure failed due to the impossibility to remove the catheter. In the first patient a CT-angiogram
was performed after the failed removal, which showed a severe tortuosity of the catheter at the jugularsubclavian junction.
Results: In the angiography suite we performed an intra-luminal dilatation of the catheter with a 3,5
mm angioplasty balloon which did not allow immediate removal in the first patient. We thereafter catheterized the femoral vein to catch the tip with a snare. This procedure allowed the straightening of the

at the origin of the superior mesenteric artery; b) inferior vena cava; c) left renal vein; d) right
renal vein; e) duodenum; f) liver; g) gallbladder; h) right kidney.

catheter which was then removed from the incision in the PAC area. In the second patient there was
no evidence of tortuosity and the catheter was successfully removed after the balloon dilatation of the
catheter. There were no procedure related complications.
Conclusion: Stuck catheters in patients with long term PAC are a rare complication. Different approaches may be attempted with the endovascular options playing a crucial role. Amongst these, the
intraluminal catheter dilatation with high pressure PTA balloons has the ability to break the fibrin sleeve
that is responsible for the blockage and should be considered as a first attempt.

f

86.5
Transaortic gunshot injury as an incidental finding ten days after attempted suicide
E. Grabner, S. Weiss, T. R. Wyss, J. Schmidli, R. Bühlmann (Bern)
Objective: Penetrating aortic injuries are rare in Europe but associated with high mortality, usually due
to massive bleeding. We describe an uncommon case of a transaortic gunshot injury discovered ten
days after attempted suicide involving a firearm.
Methods: Case report of a patient with delayed development of false aneurysms of the abdominal
aorta due to a through-and-through gunshot.
Results: This 29-year-old patient was admitted with three gunshot wounds of the thorax and abdomen after a suicide attempt. He was conscious and hemodynamically stable. Bilateral chest drains
were necessary because of hemo-pneumothoraces. Computed tomography (CT) revealed injuries of
the diaphragm, the peri-/myocardium, a laceration of the liver, intraabdominal air and retroperitoneal
hematoma. There was no evidence of a lesion of the great vessels and no active bleeding (Figure 1).
The patient underwent immediate laparotomy with suture of the diaphragm and small bowel lesions,
hemostasis of the liver and the transverse mesocolon. The superficial lesion of the epicardium was
also repaired via the abdominal approach. The patient had an unremarkable recovery. However, a
CT scan ten days later showed two new false aneurysms of the aorta: one adjacent right to the origin
of the superior mesenteric artery and one opposite at the left posterior side of the aorta next to the
projectile (Figure 2). Re-laparotomy with bilateral visceral rotation was performed with supraceliac
control of the aorta and the two lesions of the aorta were repaired using pledget-armed sutures. The
patient recovered quickly and was discharged after seven days. Follow-up CT at three months showed
a good postoperative result.
Conclusion: Our case illustrates that this kind of trauma may be survived untreated for several days.
The severity of the injury depends on the firearm, bullet, velocity, entry point, and trajectory before hitting
the aorta. The small caliber and low velocity gun used in this case and the young age of the patient
Figure 1: Initial CT angiography (intact aortic wall and no bleeding)
with good aortic wall elasticity probably led to spontaneous sealing of the vessel lesions, resulting in a
false aneurysm but not in extensive bleeding. In patients with gunshot injuries with a projectile in close
proximity to the aorta, aortic injury should be considered even if primary imaging shows no signs of
active bleeding or vessel wall alteration.
Figure 1: Initial CT angiography (intact aortic wall and no bleeding)

Figure 2: Postoperative CT angiography after 10 days (false aneurysms of the aorta at the
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Figure 2: Postoperative CT angiography after 10 days (false aneurysms of the aorta at the
level of the superior mesenteric artery)
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Figure 3: Intraoperative situs after re-laparotomy: a) visceral aorta; *) pledget-armed suture at the origin of
the superior mesenteric artery; b) inferior vena cava; c) left renal vein; d) right renal vein; e) duodenum; f)
liver; g) gallbladder; h) right kidney.

86.6
Remote extraction using a biopsy forceps of a dislodged metal clip closure device causing acute
lower limb ischemia
H. L. Chan, D. Danzer (Sion)
Objective: Vascular closure devices (VCDs) after percutaneous arterial interventions provide faster hemostasis compare to manual compression with similar complication rate. We report a case of acute
lower limb ischemia due to migration of a Celt ACD® (Vasorum™) device successfully endoluminally
extracted with biopsy forceps.
Methods: A 79-year-old man was referred to our vascular surgery department after a percutaneous
coronary angioplasty through a right femoral access for a non-ST elevation myocardial infarction and
Celt ACD®VCD placement. Inadequate hemostasis motivated fluoroscopic confirmation of the closure
device intra arterial embolization in the middle third of the superficial femoral artery (SFA). Clinical
examination showed malperfusion of the lower leg with minor rest pain and loss of distal pulses. The
patient underwent emergent surgery through exposure of the femoral artery bifurcation. The first angiography confirmed the location of the VCD in the the mid superficial femoral artery which remained
patent but distal emboli were visualized in the popliteal artery and tibio-peroneal trunk. VCD extraction
was remotely performed using a 2,3 mm Biopsy Forceps (Endo-Flex®) supported by a 9-French sheath.
A small arteriotomy was necessary to remove the device without further vessel damage. Subsequently
successful thrombo-aspiration of the distal emboli was performed. The post-operative course was uneventful, one month clinical and duplex follow up showed no residual stenosis or thrombus.
Results: Despite similar complication rate compare to manual compression, VCDs remain associated
with vascular complications such as lower limb ischemia in 0.3% of patients. Direct surgical repair
although often reported might not be the most appropriate solution especially for device migration. The
hybrid endovascular retrograde retrieval approach allowed limited surgical trauma to the groin with
simultaneous absolute control of the initial access site and repair of the artery after VCD extraction
(outer diameter 4mm with sharp edges), It avoided the aggressive exposure of the SFA at its mid third
and provide endovascular access.
Conclusion: Embolization of VCD require expedite treatment to limit further thrombotic complication.
As no dedicated device is available for endovascular retrieval, the off label use of sterile endoscopic
forceps is an option.

Figure 2: Postoperative CT angiography after 10 days (false aneurysms of the aorta at the level of the superior mesenteric artery)
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86.7
Re-interventions after endovascular aortic aneurysm repair in a community-based hospital: a retrospective cohort study
E. Psathas, P. Deslarzes, C. Landa, E. Monnard, M. Menth, B. Egger, D. O. Mayer (Fribourg)
Objective: Despite the evolution of aortic stent-grafts and endovascular techniques over the past decades, re-interventions and late complications remain the Achilles heel of endovascular aortic repair
(EVAR). Our aim is to provide insight on these re-interventions, based on our experience after standard
EVAR.
Methods: We retrospectively analyzed the medical records and follow-up data of all patients treated
with EVAR in our community-based hospital, focusing on re-interventions, 30-day mortality and late
survival. Ruptured and juxta-renal aneurysms were excluded. Re-interventions were classified as
access-related or non-access-related. Standard descriptive statistics were calculated for pooled data,
long-term survival and freedom from re-intervention determined by life-table analysis and Kaplan-Meier
curves (SPSS Statistics Software version 23.0).
Results: Median follow-up of a total of 58 patients treated with standard EVAR from January 2011 to December 2018 was 29 (range 1-92) months. Thirteen patients (22.4%) underwent 17 re-interventions.
Access-related re-interventions included two femoral patch angioplasties for postoperative thrombosis, one groin re-exploration for an infected lymphocele and one removal of an infected femoro-femoral
graft followed by ilio-femoral crossover vein bypass with a mean time to re-intervention of 3 (range
1-8) days. Indications for non-access-related re-interventions were sac enlargement with endoleak or
limb occlusion. Procedures included embolization (n=5), additional iliac stent graft (n=4), proximal
extension (n=2), one endograft removal and one femoral crossover bypass (Table 1). Mean time to
re-intervention for non-access related re-interventions was 23.2 months (range 10 days - 81 months).
Thirty-day mortality was 5.9% (1/17) after all re-interventions compared to 5% (3/58) after primary
EVAR. There was no significant difference in 5-years survival in patients with and without re-interventions (Fig. 1)
Conclusion: Re-interventions after EVAR are common and may be challenging, however, long-term
survival is not influenced by them. While access-related complications usually have to be addressed
by open surgical procedures, most of the non-access related problems occur late during follow-up
and can be treated endovascularly. All these facts emphasize the need for long-term surveillance of all
patients undergoing EVAR.

Procedures

Indication

Access related
Femoral
patch Access site
angioplasty
dissection/thrombosi
s
Groin re-exploration + Infected
NWPT
lymphocele/hemato
ma
Graft removal and ilio- Infected
femorofemoral vein bypass
femoral graft
Non-Access related
Proximal extension
Endoleak type Ia
Additional iliac stent
Endoleak type Ib
Embolisation
Peristent type II
Endoleak
Relining
Migration + type III
endoleak
Endograft removal
Type IV with sac
enlargement
Femoro-femoral cross- Limb occlusion
over bypass

Number of
reinterventi
on
procedures

Days after
primary EVAR
(a)

4
2

4.5 (1-8)
1.5 (1-2)

1

7

1

8

13
2
3
5

698.4 (10-2430)
690 (300-1080)
363 (9-900)
756 (300-1440)

1

390

1

2430

1

10

(a) Days after primary EVAR presented as median and interquartile range
where applicable
Table 1. Number of re-intervention procedures for each category. Procedures, indication and days after
primary
TableEVAR.
1. Number of re-intervention procedures for each category. Procedures,

indication and days after primary EVAR.

86.8
A case of complicated salmonella aortitis treated by endovascular aortic repair as a bridge to definitive surgery
M. Merz, H. L. Chan, C. Haller (Sion)
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Figure. 1. Freedom from any re-intervention after elective endovascular aortic repair (EVAR).
Figure. 1. Freedom from any re-intervention after elective endovascular aortic repair
(EVAR).
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Objective: Infectious aortitis is a rare but life-threatening disease. An infected aorta can lead to aneurysm formation and rupture causing fatal bleeding. Currently, there is no consensus about the management of an infectious aortitis. The endovascular procedure in the early stage of the infection is
starting to draw attention and even being considered by some as a long term alternative treatment. We
report a case of Salmonella aortitis with perforation that were first treated by endovascular aortic repair
(EVAR) as a bridge to definitive surgery.
Methods: A 76-years-old man known for a hypertension and an obesity was hospitalised in the department of internal medicine for fever with abdominal pain and a back sore. These symptoms occurred
after a dinner in a restaurant 4 days earlier where the patient had eaten a raw egg. The computed
tomography angiography (CTA) showed an abdominal aortitis with an periaortic collection located
around the inferior mesenteric artery with positive blood cultures for Salmonella Enteritidis. A medical
management was initiated with high doses of Ceftriaxone. A second CTA was performed 48 hours
later and showed a perforation of his abdominal aorta and the patient underwent an emergent EVAR
as a bridge to definitive surgery. A week later, an abdominal aorta replacement with homograft was
successfully performed. The antimicrobial treatment was carried on for 4 weeks intravenously followed
by 3 months of oral Ciprofloxacin. The patient was discharged at postoperative day 9 and the result
was favorable and uneventful at 6-month follow-up.
Results: Open surgery is currently considered as the treatment of choice for Salmonella aortitis. However, the endovascular procedure was reported to have good results in the emergency management
of complications of Salmonella aortitis and there is growing interests regarding the use of EVAR in
infectious aortitis, especially for the high operative risk patients.
Conclusion: In an urgent situation such as an aortic perforation in Salmonella aortitis, EVAR should be
performed first in order to save the patient’s life, before considering a definitive surgery.

86.9

86.10

Pylephlebitis caused by perforated jejunal diverticulosis
J. Bockmeyer1, S. Taha-Mehlitz1, S. Schill1, S. Ristic2, S. Ockert1, J. Metzger1, J.-M. Gass1 (1Lucerne,
2
Stans)

Pilot study: bone-anchored port for hemodialysis
M. K. Widmer, A. Arnold, D. E. Uehlinger, U. Dietrich, M. Caversaccio (Bern)

Objective: The purulent thrombophlebitis of the portal vein and mesenteric venous system is a rare
but serious condition with a mortality of 11-25%. It often occurs in combination with intraabdominal
inflammation like pancreatitis, diverticulitis or appendicitis. We report a case of pylephlebitis of the
portal venous system caused most probably by jejunal diverticulitis.
Methods: A 46-year-old male patient presented with convulsive epigastric pain, nausea, fever, chills
and diarrhea. Clinical workup showed defense of the abdomen, leucocytosis of 9.2 Giga/L and CrP of
119 mg/l. A CT scan revealed a long-segment, partial portal venous thrombosis as well as gas in the
portal venous system. Additionally extensive jejunal diverticulosis was found. Probably a jejunal diverticulitis led to the septic thrombosis. Initially antibiotic therapy and anticoagulation with heparin were
administered. Due to increasing abdominal defense, fever and hypotension, a diagnostic laparoscopy
was performed to rule out bowel ischemia. No signs of ongoing diverticulitis or any other intraabdominal infection were found. During the further course recurrent fever episodes occurred. Blood samples
showed polymicrobial bacteraemia and antimicrobial therapy was adjusted. He received moxifloxacin
for further four weeks and rivaroxaban for six months.
Results: Pylephlebitis can cause a variety of systems. It may occur up to 30 days after abdominal infection and thus pylephlebitis may be missed. Lab tests are nonspecific, leucocytosis and increased liver
enzymes may occur. A CT scan may help to show the extent of thrombosis and to detect the underlying inflammation. Furthermore, potential complications like liver abscess, splenic infarction or bowel
ischemia can be ruled out. Treatment options comprise antimicrobial therapy and early re-canalization
to prevent complications. Even systematic thrombolysis is discussed in serious cases. Another therapeutical option is surgical thrombectomy. Individual treatment and interdisciplinary approach depending on the extent of the thrombosis, microbiological results and personal risk factors is necessary.
Conclusion: Pylephlebitis as a rare condition should always be kept in mind when intraabdominal
infection is coincident with thrombosis of the portal and mesenteric veins. Immediate control of the
infection with empiric antibiotic therapy and anticoagulation are the cornerstones of therapy.

Image 1: Intraportal thrombosis with intraluminal gas
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Objective: Bone-anchored hearing aids seem to be more resistant against infections as compared with
(non-) tunneled catheters for hemodialysis. Patients with catheter-related bloodstream infections suffer
from morbidity and mortality. The new designed bone-anchored port (BAP) connected to a conventional hemodialysis catheter is currently under evaluation for safety and functionality.
Methods: Starting in 2010, physicians and engineers have developed this bone anchored port which
was implanted in April 2016 for the first time in man. Aim of this pilot study is to check the implantation
procedure, but also with a prospective follow-up to get experience with handling of the device during
dialysis and to observe the quality of dialyses
Results: Until October 1st, 2018 the bone-anchored port was implanted into 6 patients. During the first
30 days one patient needed a skin flap to cover a skin defect. Dialysis started on average on day 7
(range 1-15). By 30.11.2018 we oversee 1944 patient days (Ø 324, days, range 45-479). One patient
died unrelated to the device after 14 month. A problem with the inner valve resulted in a technical
change after the first patient.
Conclusion: An interdisciplinary team is needed to implant the device, which can be implanted in a safe
manner and is appreciated by patients and nurses due to its simple handling. An intensive education
program is mandatory in order to spread this method and to get more data concerning functionality
and performance. In the future the easy and safe handling of this system may be helpful in patients
with a portable dialysis device.

86.11
An unusual case of sexual dysfunction following a type B aortic dissection successfully treated by
Thoracic Endovascular Aortic Repair (TEVAR) -no “hard feelings” after a type B aortic dissection
C. Ciobanu1, R. Marti1, L. Gürke2, P. Stierli1 (1Aarau, 2Basel)
Objective: A 64-year-old patient was first hospitalized in January 2017 due to an acute aortic dissection type B, which was initially treated conservatively. As a result, the patient had to be hospitalized
several times due to massive disturbing buttock claudication that occurred when he walked 200 m.
Since the dissection, the patient also complained of erectile dysfunction.
In all of the imaging investigations carried out, no relevant internal iliac artery stenosis was found to be
the cause of the symptoms.The femoral pulses were present, and resting anklebrachial indexes (ABI)
were normal. Due to an abnormal postexercise ABI it was assumed that the restriction of blood flow
is caused by altered hemodynamics associated with the dissection. Since the patient’s quality of life
was severely impaired, a surgical treatment of the dissection by Thoracic Endovascular Aortic Repair
(TEVAR) preceded by a carotid-subclavian bypass for the purpose of debranching was decided.Three
months after undergoing treatment by TEVAR the patient had no symptoms.
Methods: Case report.

86.12
Frontal false aneurysm in a soccer player
W. Mouton, B. Marty (Bern)
Objective: False aneurysms of the superficial temporal artery are rare and may present with a short
delay following a blunt trauma.
Methods: Whilst playing soccer, a 30 year old male suffered a head-to-head collision with another
player. Four weeks later he noticed a pulsatile mass on his right forehead. In duplex sonography a false
aneurysm of the frontal branch of the superficial temporal artery was demonstrated and no connection to the ophthalmic artery was detected. Due to the small arterial diameters an open resection was
performed under local anaesthesia.
Results: The postoperative course was uneventful and the patient was managed as an outpatient and
discharged shortly after the operation.
Conclusion: The history and the physical examination lead to the diagnosis of an aneurysm of the
superficial temporal artery. Optional duplex sonography may confirm the diagnosis and allow detailed
planning of the operation. Therapy usually consists of surgical ligation, alternatively arterial repair, and
resection of the false aneurysm under local anaesthesia.
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Image 2: Pneumatosis of the V. mesenterica superior

A rare case of superior gluteal artery pseudoaneurysm associated with Neurofibromatosis Type 1
M. Sleiman, H. L. Chan, C. Haller (Sion)

Image 3: Intraoperative picture of the diverticulosis in the jejunum

Objective: Neurofibromatosis type I (NF-1), also called Von Recklinghausen’s disease, is a autosomal
dominant genetic disorder caused by the mutation of a NF1 gene on chromosome 17 that is responsible for the clinical hallmarks such as café-au-lait spots, neurofibromas, and Lisch nodules of the iris.
However, NF1 can also affect several organ including the vascular system. We report a rare case of a
symptomatic superior gluteal artery pseudoaneurysm in a young female patient with NF-1.
Methods: A 37-year-old woman, known for neurofibromatosis type 1, who presented two months earlier a ruptured aneurysm of a branch of internal iliac artery and was treated with embolization without
complication, was admitted in the emergency department for progressive left lumbar pain irradiating in the left leg. A computed tomography angiography was performed and showed a newly-formed
pseudoaneurysm of the left superior gluteal artery. An embolization by coiling of the left gluteal artery
associated with an intra-aneurysmal injection of thrombin under ultrasound guidance was performed
by the interventional radiologist. This procedure was complicated by an aorto-cava fistula with hemorrhagic shock. We immediately performed with success an endovascular aortic repair and the patient
was discharged home on day 12.

Image 3: Intraoperative picture of the diverticulosis in the jejunum
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Results: The spectrum of vasculopathy in neurofibromatosis type I includes aneurysm, stenosis and
arteriovenous malformation of medium and large size vessels and the prevalence is estimated at 0.40.6% of all patient. Vascular disease is the second most common cause of mortality in NF-1 after malignancy. Common site of aneurysm formation in this population is the aorta, renal arteries, mesenteric
arteries, carotid arteries, vertebral arteries and cerebrovascular system. The association between NF-1
and superior gluteal artery aneurysm is a rare finding with only one case reported in the literature.
The choice of the endovascular procedure or open surgery depends on the localization and type of
aneurysm and the indications are the same than in the patient without NF-1.
Conclusion: Neurofibromatosis type I is a rare disease which can lead to vascular manifestation such
as ruptured aneurysm in different location. Endovascular treatments are sometimes indicated but the
vascular fragility can lead rapidly to complications.

86.14
Impending arterial occlusion following compression of the subclavian artery stent by clavicular
pseudarthrosis after multiple fractures in childhood – an unusual case of thoracic outlet syndrome
(TOS)
C. Ciobanu1, A. Zdoroveac1, R. Marti1, L. Gürke2, P. Stierli1 (1Aarau, 2Basel)
Objective: A 60-year-old patient suffered as a child multiple left-sided clavicular fractures, which were
treated conservatively. 50 years later he developed a critical ischemia of the left arm with a paresis.
The cause of ischemia was an occlusion of the subclavian-brachial artery. The initial treatment was
a thrombectomy of the subclavian-brachial artery followed by a stent implantation in the subclavian
artery. An oral anticoagulation with Marcoumar was started. A CT Angiogram at 3 month follow up
reveals a compression of the stent in the subclavian artery. The reason for the compression in CT was
an extensive clavicular defect corresponded to a fibrous callus formation in a MRI. The patient initially
remained asymptomatic. Due to an impending arterial occlusion surgical treatment is required in this
unusual case of thoracic outlet syndrome (TOS).
Methods: Case report.

86.15
Acute thrombosis masking Ewing sarcoma of the femoral vein- a systematic review
D. Jaeger1, M. Hofmann1, Z. Rancic1, M. L. Valentin1, W. Scheurlen2, W. Schmidt2, A. Palma1 (1Zurich,
2
Nürnberg/DE)
Objective: Ewing sarcoma (ES) is a highly aggressive, small round cell malignant neoplasm of bone
and soft tissue that typically manifests in children and young adults. It is most commonly a primary
bone tumor; however, extraosseous cases have been described. We report on a case of ES with the
primary tumor in the right common femoral vein (CFV). Thrombosis, in this case, played a role masking the tumor.
Methods: Due to thrombus and total congestion of the right CFV open surgery and thrombectomy was
mandatory. Intraoperative histology showed suspicious malignancy. In addition, we performed a systematic review of the literature. Protocol and eligibility criteria were specified in advance and registered
at the PROSPERO registry. Published literature of primary manifestation of ES in the vascular system
was selected.
Results: A 14year old male, presented to the emergency department with progressive swelling and
weakness of the right lower limb for 3 weeks, and no further clinical findings. Laboratory values were
unremarkable, except for elevated creatine kinase (558U/l). Ultrasound showed local thrombosis of
the CFV. MRI showed no involvement of surrounding soft tissue. Because of subacute clinical status
and suspected local thrombosis, the patient initially underwent an angiographic procedure with unsuccessful thrombolysis. Further diagnostics consisted in PET-CT Scan that showed local signs of
inflammation in the area of occlusion. Due to acute progression of thrombosis open surgery through
longitudinal venotomy and excision of thrombus-like mass in toto was performed. Histology confirmed
a CD99 positive small blue round cell tumor, most likely an ES. Postoperative course remained uneventful. Oncological treatment consisted in chemotherapy according to EWING 2008 Trial. None of the
studies assessed in the systematic review met the inclusion criteria. No study describing primary ES in
the venous system was found.
Conclusion: This is the first report on primary manifestation of ES in the venous system. Extraosseous
ES shows a high rate of local recurrence and the outcome seems to differ from patients with skeletal
ES. Early diagnosis and treatment is crucial. Neoadjuvant therapy provides better prognosis and systematic chemotherapy improves survival. Recent data shows need for an algorithm for early diagnosis,
treatment and further therapy strategies according to international guidelines.

Colorectal II
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98.1
Left lower transverse incision versus Pfannenstiel-Kerr incision for laparoscopic specimen extraction
in patients with recurrent sigmoid diverticulitis: a comparative study of two surgical techniques
N. Varathan, N. Rotigliano, D.C. Steinemann, I. Füglistaler, M. Von Flüe, A. Posabella (Basel)
Objective: The aim of this study is to compare the incidence of incisional hernias and wound infections
in patients that underwent an elective laparoscopic resection for recurrent sigmoid diverticulitis with
specimen extraction through a left lower transverse incision or a Pfannenstiel-Kerr incision.
Methods: Two hundred sixty-nine patients underwent elective laparoscopic sigmoidectomy between
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January 2014 and December 2017. Of those patients with specimen extraction through a left lower
transverse incision (LLT) and patients with specimen extraction through a Pfannenstiel-K incision (P-K)
were matched 1:1 controlling for age, sex, comorbidities, and previous abdominal surgery. The baseline data and the results were compared using Fisher’s exact test. Minimum follow-up was 12 months.
Results: After matching, 77 patients in the LLT group and 77 patients in the P-K group were found to
be equivalent regarding above mentioned clinical-demographic characteristics. No patients in the P-K
group developped an incisional hernia compared to 10 patients (13%) in LLT group (p=0.0014). All of
these patients needed hernia repair with a mesh implantation. In the P-K group the wound was protected using an Alexis® wound protector in 65%, V-drape® in 14%, or not protected in 21%. In the LLT group
the wound was protected using an Alexis® wound protector in 14%, V-drape® in 22%, or not protected
in 64%. The rate of wound infections was 1/77 in the P-K group and 0/77 in the LLT group (p=1.0).
Conclusion: The Pfannestiel-Kerr incision may be the preferred extraction site compared to the left lower transverse incision given the significant reduction of the risk of incisional hernias. No difference was
shown in the incidence of wound infections, regardless of the use of an intraoperative wound protector.

98.2
Is there a relation between adequate nurse staff and the incidence of infectious complications in
patients undergoing colorectal surgery within an ERAS program?
S. Kasmi1, M. Schäfer1, M. Hübner1, N. Demartines1, D. Hahnloser1, M.-O. Sauvain2,1 (1Lausanne,
2
Neuchâtel)
Objective: Colorectal surgery is still associated with an increased postoperative complication rate. The
role of an adequate nurse staffing to provide an optimal patient care has not been yet assessed. This
retrospective study aimed to analyze the relationship between the estimated nurse workload and the
occurrence of postoperative complications of patients undergoing colorectal surgery within an ERAS
program.
Methods: Retrospective analyzis of all patients undergoing elective and emergency colorectal surgery from 01/2014 to 12/2016 within our ERAS program. Patient’s characteristics, and complication
rates were assessed. Nurse workload for individual patients was calculated by using the Projet de
Recherche en Nursing program (PRN). It assigns points to each patient according to the type of care
needed. The sum of all PRN on a ward provides an estimation of the number of nurses or equivalent
full-time job required to deliver this amount of care. During the period studied, the mean real/required
PRN rate was calculated (81.04%). Based on this mean PRN, patients were dichotomized. Overall,
infectious, wound and urinary tract infections were assessed as endpoints. Standard statistical testing
was used, a p value <0.05 was considered statistically significant.
Results: There were 895 patients (m/f 492/403) with a mean age of 63 years included. There were
276 (31%) open surgeries, 579 (65%) laparoscopic operations, and 40 conversions (4.4%). The
overall complication rate was 50.5%, while infectious complications, wound infections, urinary tract
infections and surgical complications occurred in 20.5%, 8.6%, 5.1%, and 25.3%, respectively. By
comparing the two overall groups (PRN >81.04 vs. PRN <81.04), there were no statistically significant
differences regarding all types of assessed complications. The subgroup of patients with open surgeries revealed a statistically significant higher rate of overall (p=0.0002) and infectious (p=0.0260)
complications if the PRN was <81.04. Only the overall complication rate after laparoscopic surgery
was significantly increased (p=0.0150) in case of understaffing.
Conclusion: Understaffing the nurses was associated with increased overall and infectious complication rates in patients undergoing open colorectal surgery. The PRN system can be used to reliably
predict the correct workload for such patients.

98.3
Reconstruction or amputation of very low rectal cancers? The intraoperative pathological assessment
of the TME-specimen by expert pathologists provides important information for the decision
J. Watson, A. Rickenbacher, K. Horisberger, D. Cabalzar, M. Turina (Zurich)
Objective: In patients with low rectal cancer the intraoperative decision for reconstruction or amputation can be challenging. The macroscopic distance of the tumor to the resection margin may be difficult
to interpret and intraoperative frozen sections of biopsies may not provide enough information. The
goal of the present study was to evaluate the value of intraoperative assessment of the TME specimen
during an interruption of the operation.
Methods: The intraoperative strategy of eight patients with a low rectal cancer was evaluated. In all cases an intraoperative pathological assessment of the TME-specimen by an expert pathologist together
with the surgeon was performed. Assessment of the distance of the tumor to the resection margin was
evaluated macroscopically as well as microscopically on focused frozen sections. Based on these
findings the decision for sphincter sparing reconstruction or amputation was taken.
Results: All patients underwent a neoadjuvant radio-/chemotherapy. The tumor was located 3.8cm
from the anal verge measured by rigid rectoscopy preoperatively. In all cases the MRI revealed mrT3
tumors. One operation was performed with an open access, the remaining were performed laparoscopically or robotic. The intraoperative assessment showed a median distance of the lower boarder
of the tumor to the resection margin of 10mm (2-15mm). In six patients sufficient distance of the tumor
allowed a reconstruction while in two patients an abdominoperineal resection was needed. These patients had a distance of only 2 and 5 mm respectively. Initially the plan was to perform a reconstruction
in seven patients and an abdominoperineal resection with permanent colostomy in one patient. In
three patients (37.5%) the pathological assessment changed the operative strategy. In one patient
the amputation could be omitted while two patients needed an amputation instead of the planned
reconstruction. The final pathology showed R0 resection in all patients.
Conclusion: In patients with a low rectal cancer the decision to perform an amputation or reconstruction can be challenging preoperatively. The intraoperative assessment of the TME specimen by an expert pathologist together with the surgeon is a valuable tool to avoid unnecessary amputations or R1

resections in case of a reconstruction. We therefore suggest the routine intraoperative pathological
assessment in cases of very low rectal cancer.

98.4
Circulating tumor DNA exposure in peripheral blood using a novel process: early results of a liquid
biopsy feasibility study
F. Ris1, M. Hellan2, J. Ouellette2, T. Koessler1, N. C. Buchs1, L. Buehler1, F. Triponez1, C. Toso1 (1Geneva,
2
Dayton/US)
Objective: Standard screening recommendations are available for only a few cancers and most malignancies are discovered through incidental findings or after the presentation of symptoms. Early detection represents a potent solution towards higher rates of surgical resections with curative intent and
should increase overall treatment success. Previous research has shown that analyses of circulating
tumor DNA in the blood (liquid biopsy) could lower the threshold for cancer discovery before and after
initial treatment.
Methods: 10 ml of peripheral blood was drawn from newly diagnosed patients with pancreatic or colorectal cancer, and a control cohort without known malignancy. DNA was extracted through a custom
DNA extraction protocol using Qiagen circulating free nucleid acid extraction kits with 4 ml of plasma.
Optimized next generation sequencing (ONGS) was applied to detect elevations of pre-selected mutations that have been described to be associated with cancer. Raw data was analyzed using 2 different
machine learning methods: Method 1 used 16 initial samples to train algorithms that were then applied
in a blinded fashion to 24 additional samples. Method 2 searched for cancer vs. healthy patterns after
unmasking the clinical data in all 40 samples.
Results: The pancreatic cancer cohort included 1 patient with early intra-ductal carcinoma, 1 patient
with stage II, 1 patient with stage IV and 2 patients with stage III disease. The colorectal cancer group
consisted of 1 patient with stage I, 3 patients with stage II and 2 patients with stage III disease. 29 participants did not have a cancer diagnosis. The predictive machine learning algorithm performed at an
overall accuracy of 0.9583, with a specificity of 1 and a sensitivity of 0,74. After unmasking the clinical
diagnoses, machine learning showed 100% accuracy in distinguishing cancer patterns from controls.
Conclusion: Despite a very limited learning set, this new approach combining custom DNA extraction,
ONGS and machine learning appears to deliver a clinically relevant accuracy for detecting colorectal
and pancreatic cancer. As such, it might be a useful tool for early cancer detection for diagnosis, assessing treatment response including a liquid post-operative pathology, and monitoring disease recurrence through blood samples. However, more clinical data is needed to further determine the precise
role of this approach.

98.5
Simultaneous computer-assisted assessment of mucosal and serosal perfusion in a model of segmental colonic ischemia
B. Seeliger, P. Mascagni, F. Longo, M. Barberio, A. Lapergola, D. Mutter, A. Klymchenko, V. Agnus,
J. Marescaux, M. Diana (Strasbourg/FR)
Objective: Adequate perfusion is crucial for optimal anastomotic healing. Fluorescence-based enhanced reality (FLER) is used to quantify fluorescence signal dynamics and to superimpose a virtual
perfusion cartogram onto real-time laparoscopic images. In current surgical practice, fluorescenceguided perfusion estimation is obtained from the serosal side. The aim of this experimental study was
to quantify potential differences (due to a different ischemia response) in mucosal and serosal perfusion levels in an ischemic colon segment.
Methods: An ischemic colon segment was created in 12 pigs. Simultaneous quantitative serosal and
mucosal fluorescence imaging was obtained via intravenous indocyanine green injection (0.2mg/
kg), using 2 near-infrared camera systems, and computer-assisted FLER analysis. Lactate levels were
measured in capillary blood of the colonic wall at 7 regions of interest (ROIs) as determined by FLER
analysis: the ischemic zone (I), the threshold of a 50% signal intensity variation over time proximally
and distally at the mucosal and serosal side (P50M, P50S, D50M, D50S) and the proximal and distal
vascularized areas (PV, DV).
Results: Perfusion level differences between mucosa and serosa were clearly identified using the
perfusion cartographies. The mean ischemic zone as measured (mm) at the mucosal side was significantly larger than the serosal one (56.3±21.3 vs. 40.8±14.9, p=0.001), with a mean difference of
1.5±1.2cm. Mean lactate levels (mmol/L) in the ischemic area (3.8±2.1), were significantly higher
than those in P50M (2.2±2.7, p=0.0007), P50S (2.6±2.6, p=0.01), D50M (2.4±2, p=0.002), D50S
(2.8±1.9, p=0.003), and vascularized zones (PV 1.75±2.2, p=0.0001; DV 1.7±2.2, p<0.0001). Due
to the symmetrical distribution of ischemia, the pooled analysis of proximal (n=24) and distal (n=24)
lactate levels showed significantly higher levels at the serosal side (2.7±2.2 vs. 2.3±2.3, p=0.02).
Conclusion: In an experimental model of acute ischemia, the simultaneous image acquisition of both
colonic wall sides showed larger ischemic mucosal zones as compared to serosal ones. The potential
clinical relevance of these results calls for an assessment of perfusion from the mucosal side or for performing a larger resection when basing the analysis on serosal perfusion. Further studies are required
to predict the optimal resection margin and anastomotic site in colonic resections.

98.6
High risk of underlying neoplasia in complicated appendicitis
A. Litchinko, A. Miftaroski, B. Egger (Fribourg)
Objective: Appendectomy is one of the most frequent routine operation performed nowadays. At histological examination of the resected specimens, neoplasia of the appendix is found in 1-2%. Recent
studies have demonstrated that the risk of neoplasia in patients with complicated appendicitis and
abscess formation and >40 years of age is up to 29%.

Methods: We present here a retrospective study of data out of a prospective database with 20 adult
patient undergoing interval appendectomies after drainage for complicated appendicitis with abscess
formation during a 11-year period at a single regional hospital. In a previous study, published in 2017,
we presented a cohort of 15 patients with complicated appendicitis and abscess formation undergoing a two-step procedure with initial drainage and then interval appendectomy. In this study we already
underlined the high risk of an underlying malignant neoplasia in this population. In the present study, 5
more patients have been added to our already published cohort and data evaluated again.
Results: 20 patients were treated for complicated appendicitis with drainage and undergoing then
interval appendectomy. Among them, 2 patients (10%) were diagnosed with malignant neoplasia.
Considering only patients >40 years of age, this value rises up to 15%.
Conclusion: In summary, our results are consistent with recent findings in the literature. Despite the
persistent controversy what concerns the treatment of complicated appendicitis, this study strongly
suggest that interval appendectomy should be performed shortly after conservative management
(drainage) due to the high risk of a possible underlying malignant neoplasia; especially in patients
> 40 years of age.

98.7
Primary anastomosis vs Hartmann procedure for Hinchey III and IV complicated diverticulitis. A
single-center experience reflecting current trends
I. Facile, R. Rosenberg, R. Galli (Liestal)
Objective: This study was designed to assess management of patients presenting with perforated
diverticulitis (Hinchey stages III and IV) in a regional tertiary referral center comparing patients’ characteristics affecting choice of procedure (primary anastomosis “PA” or Hartmann procedure “HP”) and
postoperative outcomes.
Methods: Retrospective review of all patients operated for a Hinchey III and IV diverticulitis in our institution between 2015 and 2018 was performed. 33 Patients underwent PA with or without defunctioning
ileostomy and 33 patients had a HP. Basic patients’ demographics, comorbidities, P-Possum score,
ASA classification, operating time and outcomes (mortality, complications according to Clavien-Dindo
classification, stoma reversal, length of hospital stay and ICU stay) were analyzed.
Results: Patients undergoing HP were older (75±11.9 vs 62±11.6 years, p<0.001), had a higher number of Hinchey IV diverticulitis (45% vs 9%, p=0.002), higher rate of preoperative renal failure (51%
vs 3%, p<0.001), higher ASA classification ≥ 3 (82% vs 57%, p=0.032), higher estimated morbidity
(83±13.6% vs 66±12.2%, p<0.001) and mortality (23.1±20.9% vs 6.36±5.5%, p<0.001) according to
P-Possum Score, and longer hospital stay (19.7±17 vs 12.8±5.1 days, p=0.014) and ICU stay (6±8.3
vs 1.3±2 days, p=0.015). Operating time was shorter (161±61 vs 194±56 min, p=0.015). No significant differences were found for comorbidities such as immunosuppression (33% vs 15%, p=0.142),
diabetes (24% vs 6%, p=0.082) or obesity (BMI 26.1 vs 26.1, p=0.472). Postoperative outcome didn’t
differ significantly between PA and HP (severe complications >IIIa 33% vs 15%, p=0.085; mortality
within 30 days 18% vs 3%, p=0.0502). Stoma reversal, when applicable, was more frequent after PA
(92.3%) than after HP (37%).
Conclusion: This study confirms that HP is the preferred procedure for older patients and patients with
severe comorbidities presenting with fecal peritonitis. As showed in the literature PA is a feasible and
safe option in terms of morbidity and mortality rates, although a careful pre-operative selection and
definition of high risk patients is warranted.

98.8
Adoption of minimally-invasive surgery access in abdominal surgery in Western Europe during the
past 20 years
M. Schneider, A. Rickenbacher, M. Müller, D. Cabalzar-Wondberg, S. Käser, M. Turina (Zurich)
Objective: New technological developments have profoundly changed the treatment of various abdominal diseases. We aimed to investigate how minimally-invasive surgery (MIS) access was adopted
in general surgery, gynecology and urology across a time period of 20 years.
Methods: The present study is a retrospective analysis of all inpatient hospital admissions in Switzerland between 1998 and 2017. Data were provided by the Swiss Federal Statistical Office covering
27’121’637 admissions. Cases were identified based on ICD-10 and CHOP codes of the respective
year. Statistical & graphical analyses were performed with R.
Results: Rates for laparoscopic appendectomies (AE) (n=186’929) increased from 22% in 1998 to
96.6% in 2017. Mean length of hospital stay (LOS) decreased from 4 to 2 days, while it remained
unchanged for open AE. In contrast, MIS approaches were already performed in 75.3% of cholecystectomies (CCE, n=57’788) in 1998 and further increased to 93.6% in 2017. LOS after MIS CCE was consistently 4 days shorter than for open CCE. In contrast, MIS approaches were adopted more slowly for
oncologic resections: left hemicolectomies/sigmoidectomies for colorectal cancer (n=14’226) were
performed MIS in 30% of cases in 2009 and exceeded 50% in 2017. LOS decreased from 14 days to
11 for open and to 7 for left-sided MIS colectomies. Implementation of MIS techniques were slower for
resections of the right colon (n=10’552), reaching over 30% in 2015 for the first time with a mean LOS
of 11 for open and 8 for MI operations in 2017. MIS approaches also increased in other disciplines:
While in 1998, all radical prostatectomies for prostate cancer (n=41’618) were performed using the
open technique, MIS procedures increased to 71.2% in 2017, with 66.4% performed robotically. Mean
LOS decreased from 12 days to 8 days for open approaches and 6 days for MI surgery. Rates of selected complications decreased for all studied operations, with near consistently lower complication
rates in MIS operations.
Conclusion: While MIS approaches were implemented earlier in less challenging operations such as
AE and CCE, MIS approaches are now also implemented for more complex oncological abdominal operations (colectomy, prostatectomy). The differences in LOS and complication rates between open and
MIS approaches are significantly in favor of MIS access, further endorsing the use of this approach.
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98.9
Multimarker analysis of 23 biomarkers involved in tumor progression in colorectal cancer
A. Polutak1, A. Cwikla1, S. Däster2, S. D. Soysal1, N. Tosti1, G. C. Spagnoli1, G. Iezzi1,3, S. Piscuoglio1,
S. Eppenberger-Castori1, L. Terracciano1, M. von Flüe1, R. A. Droeser1 (1Basel, 2Sydney/AU, 3Lugano)
Objective: Colorectal cancer (CRC) is the third most common cancer in the world and one of the major cause of cancer related death. There is still an ongoing debate about the adjuvant treatment in
stage II cancer. Based on several biomarker studies an immunoscore that apparently outperforms the
TNM classification was developed and validated. In our previous research, we could demonstrate the
prognostic role of different immune biomarkers in CRC. The aim of the present study was to design
a multi-marker Cox regression model, which would help in generating a scoring system supporting
personalized clinical decisions.
Methods: We analyzed the protein expression levels of 23 selected biomarkers in a TMA representative
for 1414 CRC patients. A Spearman’s correlation matrix was built to analyse the interactions between
the immunomarkers and the clinico-pathological characteristics. Several hazard Cox regression models were applied to investigate the prognostic impact of the identified clusters.
Results: Based on a modest to strong spearman’s correlation (r>0.35) we could identify the following
clusters of biomarkers: MPO, CD15, IL-17 (A); CD68, CD16, CD66b (B); Granzyme, CD8, TIA-1 (C);
CD3, CD57, MUM1 (D); TIL, IL-22/TIL, CXCR4 (E). With respect to survival, the Cox regression analyses
in our cohort display CD8 still as major independent prognostic factor on top of the clinic-pathological
features with (HR 0.70; 95% CI 0.56-0.88; p=0.002). Of interest however are the results obtained using
model C. In this model TIA-1 expression showed an independent value, higher levels being also associated with good prognosis (HR 0.65; 95% CI 0.49-0.88; p=0.004 ) letting hypothesize that the presence
of TIA-1 highly expressing cells might eliminate cytotoxic lymphocytes.
Conclusion: In our multimarker analyses, high expression of TIA-1 and of CD8 were found to be the
most strongly associated immunomarkers with good prognosis independently from the clinicopathological feature of the CRC patients. We plan to validate our findings by the analysis of TCGA data.
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101.1
Early outcome in patients with non-alcoholic fatty liver in comparison with patients with non-alcoholic
steatohepatitis undergoing gastric bypass – a propensity score matched analysis
Z. Abbassi, S. D. Sgardello, S. P. Naïken, N. Niclauss, M. Chevallay, S. P. Mönig, C. Toso, M. E. Hagen,
M. K. Jung (Geneva)
Objective: Incidence of non-alcoholic steatohepatitis (NASH) in the obese population is reported up to
10-20% and postoperative weight loss as well as metabolic outcome after Roux-en-Y gastric bypass
(RYGB) may be impaired in these patients. In the present study we compare postoperative glycemic
control, liver function and weight loss in two groups of patients with non-alcoholic fatty liver (NAFL) and
NASH who underwent RYGB.
Methods: We retrospectively evaluated 517 patients undergoing RYGB with concomitant liver biopsy
between 1997 and 2013. Clinical follow up was performed at 12 months after surgery. Furthermore,
we performed a propensity score matching (PSM) 1:1 on age, sex, BMI and incidence of diabetes.
Results: Within the entire cohort, at baseline before matching, the NAFL (n=422) and NASH (n=95)
groups were comparable in age, body mass index (BMI), ASA score and sex ratio whereas the incidence of diabetes differed significantly (23% vs 47%;p<0,001). At baseline the NAFL group had significantly lower glycemia (6,3±2 vs 7,9±3,5;p<0,001), insulinemia (24,1±15,2 vs 41,8±45,1; p<0,001),
aspartate aminotransferase (ASAT) (21,8 ± 11,8 vs 38 ± 28,9;p<0,001) and alanine aminotransferase
(ALAT) (31,8±25,1 vs 61,1±46,8;p<0,001). The homeostasis model assessment insulin resistance
(HOMA-IR) was significantly lower in the NAFL group (6,2±5,7 vs 11,9 ± 13,9;p<0,001). At the one year
follow up of the entire cohort, the two groups were comparable in BMI, percentage excess weight loss
(EWL) (70,79±21% vs 78,16±20%), ASAT, ALAT. Glycemia (4,8±1 vs 5,2±1,4;p=0.045), insulinemia
(24,1±15,2 vs 41,8 ± 45,1;p=0,001) and HOMA-IR (2,3±1 vs 1,6±1,15;p=0,001) were significantly
higher in the NASH group. At Baseline, the PSM analysis of 56 patients in each group and showed
us a significantly lower ASAT (23.5±15.4 vs 33.35±21.5;p=0.007), ALAT (34.3±22.7 vs 55.2±35.8;
p<0.001) in the NAFL group. But after 1 year, the PSM demonstrated similar EWL, liver enzymes, glycemia and HOMA-IR, whereas the insulinemia (7.9±4.2 vs 10.2±4.3;p=0.04) differed significantly
between the groups.
Conclusion: Patients with NASH seem to improve their liver function after gastric bypass and show
comparable weight loss in comparison with patients with NAFL. Meanwhile, glycemic control seems
to be compromised in patients with NASH after gastric bypass in comparison with NAFL even in wellmatched obese patients.

101.2
Smaller inguinal hernias are independent risk factors for developing Chronic Postoperative Inguinal
Pain (CPIP): a registry-based multivariable analysis of 57’999 patients
H. Hoffmann1,2, D. Walther3, R. Bittner4, F. Köckerling5, D. Adolf6, P. Kirchhoff1,2 (1Basel, 2Münchenstein,
3
Bern, 4Rottenburg am Neckar/DE, 5Berlin/DE, 6Magdeburg/DE)
Objective: Impact of inguinal hernia defect size as stratified by the European Hernia Society (EHS)
classification I to III on the rate of chronic postoperative inguinal pain (CPIP). BACKGROUND CPIP is the
most important complication after inguinal hernia repair. The impact of hernia defect size according to
the EHS classification on CPIP is unknown.

48

swiss knife 2019; 16: special edition

Methods: In total, 57,999 male patients from the Herniamed registry undergoing primary unilateral
inguinal hernia repair including a 1-year follow-up were selected between September 1, 2009 and
November 30, 2016. Using multivariable analysis, the impact of EHS inguinal hernia classification (EHS
I vs EHS II vs EHS III and/or scrotal) on developing CPIP was investigated.
Results: Multivariable analysis revealed for smaller inguinal hernias a significant higher rate of pain at
rest [EHS I vs EHS II: odds ratio, OR = 1.350 (1.180-1.543), P < 0.001; EHS I vs EHS III and/or scrotal:
OR = 1.839 (1.504-2.249), P < 0.001; EHS II vs EHS III and/or scrotal: OR = 1.363 (1.125-1.650), P =
0.002], pain on exertion [EHS I vs EHS II: OR = 1.342 (1.223-1.473), P < 0.001; EHS I vs EHS III and/
or scrotal: OR = 2.002 (1.727-2.321), P < 0.001; EHS II vs EHS III and/or scrotal: OR = 1.492 (1.296;
1.717), P < 0.001], and pain requiring treatment [EHS I vs EHS II: OR = 1.594 (1.357-1.874), P < 0.001;
EHS I vs EHS III and/or scrotal: OR = 2.254 (1.774-2.865), P < 0.001; EHS II vs EHS III and/or scrotal: OR
= 1.414 (1.121-1.783), P = 0.003] at 1-year follow-up. Younger patients (<55 y) revealed higher rates
of pain at rest, pain on exertion, and pain requiring treatment (each P < 0.001) with a significantly trend
toward higher rates of pain in smaller hernias.
Conclusion: Smaller inguinal hernias have been identified as an independent patient-related risk factor
for developing CPIP.

101.3
Impact of roux-en-y gastric bypass alimentary limb length on long-term weight loss, diabetes, and
dumping syndrome outcomes
C. Tsai, J. Zehetner, L. Bally, R. Steffen (Bern)
Objective: Roux-en-Y gastric bypass (RYGB) is the most commonly performed surgery for morbidly
obese patients worldwide. Consensus is still lacking on whether a short or long alimentary limb is
superior regarding weight loss, comorbidity resolution, and complications. The aim of this study was
to compare the long-term outcomes after short alimentary limb (SAL) and long alimentary limb (LAL)
RYGB.
Methods: Morbidly obese patients were randomized to receive either a short alimentary limb (80cm)
or long alimentary limb (250cm) RYGB at a single institution in Bern, Switzerland in 2003. Patients
were followed up annually in an outpatient bariatric center, and those who completed a minimum of 10
years’ follow-up were included in this study. Patients’ medical records were reviewed and analyzed for
complications, weight loss outcomes, comorbidity resolution, and development of dumping syndrome.
Results: A total of 41 patients were randomized to the SAL group and 46 patients to the LAL group.
There were no differences in baseline body mass index (BMI), age, gender, nor rate of comorbidities
(diabetes, hypertension, hyperlipidemia) between the two groups. Sufficient follow-up was available
for 70.7% of the SAL group and 84.8% of the LAL group. Mean follow-up time for the SAL group was
14.2 years (R12-15) and 13.8 years (R10-15) for the LAL group. There were no differences in rates of
leak, infection, nor bleeding between the two groups. At most recent follow-up, mean excess weight
loss (EWL) was 66.8% (R37.4-96.9) for the SAL group and 64.4% (R33.5-93.3) in the LAL group
(p=0.84). The rate of comorbidity resolution was similar between the two groups. Specifically, 38.5%
of diabetes cases resolved in the SAL group and 50% resolved in the LAL group (p=0.71). There were
no differences in development of dumping syndrome between the two groups (19.2% vs 10%, SAL vs
LAL, respectively, p=0.45). One patient from the SAL group died from cancer. Otherwise, no deaths
were recorded.
Conclusion: Alimentary limb length does not influence long-term outcomes after RYGB. Weight loss
outcomes and comorbidity control between SAL RYGB and LAL RYGB are similar. Limb length does not
affect the rate of developing dumping syndrome.

101.4
Laparoscopic one anastomosis gastric bypass versus laparoscopic Roux-en-Y gastric bypass in the
treatment of obesity: preliminary results of a randomized controlled trial
M. Kraljevic1, E. Osto2, A. Taheri2, T. Lutz3, U. Zingg4, T. Delko1 (1Basel, 2Schwerzenbach, 3Zurich,
4
Schlieren)
Objective: Laparoscopic one anastomosis gastric bypass (LOAGB) has been proposed as an effective alternative to the current standard procedure in Switzerland, laparoscopic Roux-en-Y gastric bypass (LRYGB). Prospective data comparing both procedures are scarce. Therefore, we performed a
non-inferiority randomized controlled trial assessing the effectiveness and safety of these 2 operative
techniques.
Methods: Eighty patients are planned to be randomized 1:1. LOAGB consisted of a very long gastric
pouch with a 200 cm biliopancreatic limb, LRYGB of a 150 cm ante-colic alimentary and a 60 cm
biliopancreatic limb, respectively.
Results: At present 80 patients in each arm completed the 6-week and 54 the 1-year follow-up. The
mean preoperative body mass index (BMI) was 39.8 ± 3.3 kg/m2, the mean age was 40.6 ± 9.7
years, and 90% were female. The 2 groups were similar in terms of BMI, age, sex and comorbidities.
The mean operative time was not significantly different for LOAGB compared with LRYGB (91.2 ± 20.7
vs. 95.9 ± 19.5 minutes; p = 0.3). Morbidity (< 30 days) was comparable (10% for both LRYGB and
LOAGB). Excessive weight loss (EWL) 6 weeks after the operation again was similar between the 2
groups (38.4% ± 13.8% for LOAGB and 38.7% ± 12.7% for LRYGB; p = 0.92). One year postoperatively
the EWL was 100.3% ± 12.7% for LOAGB and 82.1% ± 24.7% for LRYGB (p = 0.04). Postprandial glucagon-like peptide-1 (GLP-1) and peptide YY (PYY) significantly increased in both LRYGB and LOAGB at 6
weeks with significantly higher increase for PYY in LOAGB than in LRYGB (p < 0.05).
Conclusion: This preliminary report shows that LOAGB and LRYGB were equally effective regarding

excessive weight loss 6 weeks after surgery and significantly better weight loss in LOAGB after 1 year.
There was no difference in morbidity between the groups. PYY increased significantly in LOAGB compared to LRYGB.

101.5
Simultaneous treatment of incisional umbilical hernia and rectus diastasis: Single Port Endoscopic
Linea Alba Reconstruction including stapled sublay repair (SP-ELAR plus) – a technical case report
N. Pfeifer, J. Janczak, R. Strahm, L. Pietrogiovanna, W. Brunner (St.Gallen/Rorschach)
Objective: Management of a growing number of patients with symptomatic abdominal wall hernias
with a concomitant rectus diastasis is a complex situation. Aiming to combine well-established open
surgical techniques like an open sublay repair with minimally invasive techniques revealed recently
several extraperitoneal repair techniques. We present a video showing a single-port approach for an
endoscopic linea alba reconstruction including a stapled sublay repair.
Methods: A 45 year old, male patient presented with an incisional umbilical hernia after laparoscopic
appendectomy 2 months ago. Besides there was a significant rectus diastasis. No other previous abdominal operations are mentioned, the patient suffers from arterial hypertension and diabetes mellitus
type 2, both of them are well medicated.
Results: Through an umbilical single port incision the retromuscular plane was opened and dissected
to both sides to allow endoscopic linea alba reconstruction using 4 Endo-GIA 60 magazines. An intraabdominally placed trocar allowed a good overview as well as avoidance of intraabdominal injuries. An extraabdominal mesh (Versatex 28x16cm) was placed on the posterior rectus sheath and
fixated with cyanoacrylate glue. The postoperative course was uneventful, the patient was dismissed
on the 3rd postoperative day with an excellent cosmetic an functional result.
Conclusion: Single Port Endoscopic Linea Alba Reconstruction including stapled sublay repair (SP
ELAR plus) is a safe procedure to simultaneously treat abdominal wall hernias and small rectus diastasis. It is recommended to place an intraabdominal trocar to avoid intraabdominal injuries when
using the stapler.

101.6
Postoperative urinary retention after endoscopic total extraperitoneal inguinal hernia repair: a retrospective analysis in a single centre
S. Di Natale, J. Slieker, S. Soppe, U. Bieri, A. Keerl, A. Nocito (Baden)
Objective: Postoperative urinary retention (POUR) is a common complication after inguinal hernia repair with a reported incidence up to 20%. POUR may cause catheter-related infections or injuries, longer hospital stay and higher overall costs. Our primary aim was to assess the incidence of POUR after
endoscopic total extraperitoneal (TEP) inguinal hernia repair at our institution, and identify risk factors.
Methods: We retrospectively analysed all patients included in a prospective Hernia Database who underwent a TEP inguinal hernia repair at our institution between July 2012 and May 2018. POUR was
defined as the inability to urinate spontaneously after surgery requiring a bladder catheter. A univariate
analysis was performed to identify risk factors of POUR.
Results: In total 1570 patients were included in the study. 65 patients developed POUR, corresponding
to an incidence of 4.1%. Patients who developed POUR were significantly older (56 years vs. 71 years,
p-value <0.001), and had a higher American Society of Anesthesiologists (ASA) score (ASA-3 6% vs
20%, p-value <0.001). Incidence of POUR was significantly increased in patients who previously underwent prostate surgery (3.9% vs 10.9%, p-value 0.020), patients undergoing a unilateral operation
(1.9% vs 6.0%, p-value <0.001), and patients who received an intraoperative drainage (2.1% vs 4.9%,
p-value 0.001). Gender, body mass index, preoperative pain, emergency operation, operation time, or
fixation-technique did not influence the risk of developing POUR. In patients who developed POUR the
length of stay more often exceeded our standard 2 postoperative days (14.2% non-POUR vs 35.4%
POUR, p-value <0.001). Postoperative pain was not increased in patients with POUR.
Conclusion: Several high-risk patient categories were identified, and multivariate analysis and further
prospective analysis based on high-risk patients are being performed. The influence of an intraoperative bladder catheter, which at our institute is often omitted for unilateral surgery, has to be investigated.
Considering current efforts in Switzerland to increase outpatient inguinal hernia operations, the identification of high-risk patients of POUR is particularly important.

101.7
Mid-term follow-up after laparoscopic revision of gastric bypass for weight loss failure with an adjustable gastric band
I. Lazaridis1, M. Kraljevic1, T. Köstler2, U. Zingg2, T. Delko1 (1Basel, 2Schlieren)
Objective: Although laparoscopic Roux-en-Y gastric bypass (LRYGB) is widely accepted as treatment
of obesity and its comorbidities, between 20-40% of patients fail to achieve satisfactory long-term
weight loss. Several surgical revisional techniques have been introduced to manage failed LRYGB.
However, at present, standardized algorhithms for revision for weight loss failure are still lacking. The
aim of this study is to review the safety and efficacy of laparoscopic adjustable gastric banding (LAGB)
as a revisional procedure after LRYGB due to weight regain or failed weight loss in a single institution.
Methods: We conducted a retrospective review of the data of all patients who underwent secondary
LAGB with the Minimizer Extra© gastric band after proximal or distal LRYGB between 2011 and 2014
in our institution. The primary outcome was weight loss. Secondary outcomes were morbidity and
control of comorbidities.
Results: Twelve patients (n=12) were treated with LAGB during the study period. The mean body mass
index (BMI) before LRYGB was 44.8 ± 8 kg/m2. Prerevisional mean BMI was 35.0 ± 3.5 kg/m2 with
a 40.4 ± 14.9% mean excess weight loss (EWL). After a mean follow-up of 40.6 ± 20.4 months, the
average BMI was 29.4 ± 7 kg/m2 with a mean additional EWL of 28.6± 25.4% and total EWL of 69.1±

25.1%. One patient required band removal because of slippage, two bands needed revision because
of disconnection or dislocation and two bands needed refixation because of torsion of the alimentary
limb. One patient received conversion into reversion LRYGB with a long biliopancreatic limb due to
insufficient weight loss.
Conclusion: LAGB after failed LRYGB shows promising additional weight loss in the mid-term follow-up
and therefore may be considered as a valuable option. However, patients must be advised about the
high reoperation rate for technical band- related problems.

101.8
Development and validation of a prediction model for internal hernia after Roux en Y gastric bypass
G. Giudicelli1, C. Toso2, P. Morel2, S. P. Mönig2, M. E. Hagen2, M. Vix3, M. Diana3, A. Lapergola3,
M. Worreth1, A. Saadi1, A. Buman1, A. Platon2, P. A. Poletti2, M. K. Jung2 (1Neuchâtel, 2Geneva, 3Strasbourg/FR)
Objective: Diagnosis of internal hernia (IH) after Roux-en-Y gastric bypass (RYGB) is challenging. Sensitivity of 63-92% was reported for computer tomography (CT). Laparoscopy remains paramount but
yields surgical morbidity. We aimed to evaluate clinical and radiological signs of IH to develop and
validate a prediction score.
Methods: Consecutive patients admitted for abdominal pain after RYGB which underwent CT and surgical exploration were retrospectively included. Patients with appendicitis or CT unavailable for review
were excluded. Binary logistic regression was used to determine a predictive score of surgically confirmed IH on Geneva training set (January 2006 - December 2014) which was validated in three tertiary centres Geneva (January 2015 - December 2017), Neuchâtel (January 2012 - December 2017)
and Strasbourg (January 2012 - December 2017).
Results: 228 patients were included, 80 (35.5%) had surgically confirmed IH, 38 (16.6%) had negative
laparoscopy, 110 (48.2%) had an alternate diagnosis. In the training set of 61 patients, excess body
weight loss>95% (OR 6.73 [95% CI, 1.13-39.96]), swirl sign (OR 8.93 [95% CI, 2.30-34.70]), and free
liquid in one quadrant (OR 4.53 [95% CI, 1.08-19.0]) were independent predictors of IH. Equal point
value of 1 was assigned to each predictor, C-statistic was 0.799. In the validation set of 167 patients,
IH-score ≥ 2 was associated with an incidence of IH of 60.7% (34/56) and 5.3% (3/56) had negative
laparoscopy, C-statistic was 0.846.
Conclusion: IH-score showed good performance and could be incorporated in a clinical setting. We
would recommend explorative laparoscopy in patients with a score≥ 2.

101.9
The impact of bariatric surgery on the perception of “weight-loss”: a cross-sectional study based on
free-word association networks in patients with severe obesity
D. Gero1, B. File2, N. Hinrichs1, M. Müller1, I. Ulbert2, Z. Somogyvári2, M. Bueter1 (1Zurich, 2Budapest/HU)
Objective: Bariatric surgery (BS) is the most effective modality in the treatment of obesity and its related
diseases. Nevertheless, BS is underused by the eligible patient population, partly due to mindset and
communication barriers. Our aim was to improve the understanding of severely obese individuals’
expectations, opinions, emotions and attitudes toward weight-loss.
Methods: A cross-sectional anonymized online study, using free word associations was performed
among followers of obesity-related Facebook-groups in 2018. Participants were asked to write 5 words
that first came to their mind about “weight-loss”, and to select 2 emotions which best described their
corresponding feelings. Demographic and obesity-related data was also collected. After exclusion of
individuals not qualifying for BS, 1482 respondents were included. Cognitive representations were constructed based on the co-occurrence network of associations, using a validated data-driven, networkbased method. Effect size was expressed by OR and Cohen’s d, P<.05 was considered statistically
significant.
Results: The respondents were mainly Caucasian (98%) females (94%), aged 42.5±10.1 years, with
a current BMI=36.9±9.5 and highest lifetime BMI=50.7±8.7 kg/m2. The association network analysis revealed two distinct cognitive modules (Fig. 1): outcome-oriented (health, attractiveness, happiness, agility) and process-oriented (effort, diet, sport, surgery). Characteristics of modules and patient
subgroups are shown in Table 1 and 2. Patients willing to undergo BS were more ‘outcome’-oriented
(OR=3, P=0.03), expressed more ‘hope’ (d=0.5, P=0.006) and less ‘frustration’ (d=-0.5, P=0.015).
Adherence to a cognitive module was not influenced by history of BS (OR=0.96, P=0.14), although it
increased the emotions ‘gratitude’ (d=0.5, P<0.001), ‘pride’ (d=0.3, P<0.001), and decreased ‘hope’
(d=-0.54, P<0.001).
Conclusion: Free word association network to “weight-loss” identified 2 distinct cognitive modules in
severely obese individuals. Outcome-oriented respondents were more obese and more likely to consider BS, and had more frequently positive emotions to weight-loss. Accordingly, emphasis on weight-loss
induced quality-of-life improvements over the process of achieving weight-loss may represent a future
strategy to improve communication with obese patients, and consequently, to increase acceptance
of BS.
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Figure 1. Free-word association networks to “weight-loss” in severely obese patients. The modules reflect the
data-driven frequency of co-occurrences of associations. Potential interpretation: Green: outcome-oriented
mindset; Red: process-oriented mindset.

Figure 1. Free-word association networks to “weight-loss” in severely obese patients. The modules reflect the
data-driven frequency of co-occurrences of associations. Potential interpretation: Green: outcome-oriented
Table 1. Red:
Respondent
characteristics
based on their free-word association module
mindset;
process-oriented
mindset.
Module of associations
Outcome-oriented Process-oriented
1174
253
43.09 ± 10.8
40.43 ± 10.24
94.55
92.49

n
Age (mean, SD)
Female (%)
Relationship status (%)
single
divorced
in relation
married
widow
Current BMI (mean, SD)
Current BMI >35 kg/m2 (%)
Maximal lifetime BMI (mean, SD)
Body Image Dissatisfaction (mean, SD)

P
< 0.001
1
0.22

15
11
22
50
2
37.19 ± 9.45
54.1
50.73 ± 8.54
2.27 ± 1.72

17
8
26
48
2
35.17 ± 9.37
43.1
50.33 ± 9.18
2.19 ± 1.51

86 ± 19

47 ± 27

p<.001

71.7

76.3

0.14 (OR 0.96)

24.6

15.8

< 0.001 (OR 3.3)

joy (20)
hope (16)
gratitude (16)

hope (14)
frustration (13)
anxiety (10)

Proportion of positive emotions (%)
Had bariatric surgery (%)

0.002
0.002 (OR 1.5)
0.51
0.52

Among those who did not have BS:
Plan to undergo BS (%)
Most frequently associated emotions (%)
1st
2nd
3rd

Table 2. Descriptive characteristics of obese individuals based on their bariatric surgery

status1. Respondent characteristics based on their free-word association module
Table

Did not undergo BS
Planning BS
Not planning BS
343
66
40.8 ± 10.2
43.6 ±11.4
95.33
92.42

Underwent BS
n
Age (mean, SD)
Female (%)
Relationship status (%)
single
divorced
in relation
married
widow
Current BMI (mean, SD)
Current BMI >35 (%)
Maximal lifetime BMI
(mean, SD)
Body Image Dissatisfaction
(mean, SD)
Process oriented mindset
(%)
Outcome oriented mindset
(%)
The most frequent
associations (%)
1st
2nd
3rd
4th
5th
Proportion of positive
emotions (%)
Most frequently associated
emotions (%)

1073
43.1 ± 10
93.85
14
10
25
48
2
33.6 ± 7.7
38.02

18
10
17
53
1
47 ± 7.3
97.96

11
14
21
53
2
37.9 ± 8.8
65.15

51.3 ± 8.7

49.7 ± 8.2

45.4 ± 8.3

1.8 ± 1.4

3.6 ± 1.7

2.2 ± 1.5

18

12

30

78

84

65

health (53.3)
attractiveness (23.2)
agility (22.8)
happiness (22.6)
activity (21.7)

health (61.8)
agility (30.6)
attractiveness (25.4)
activity (20.4)
easier clothes shopping (18.4)

health (43.9)
attractiveness (31.8)
sport (27.3)
diet (21.2)
happiness (18.2)

79 ± 25

75 ± 26

73 ± 26

1st

joy (17)

hope (22)

joy (15)

2nd

gratitude (16)

joy (16)

hope (14)

3rd
4th

hope (14)
pride (11)

gratitude (10)
pride (8)

interest (11)
pride (8)

Table 2. Descriptive characteristics of obese individuals based on their bariatric surgery status
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P1
Worauf kommt es bei einer MM an? Leitfaden für die Morbiditäts- und Mortalitätskonferenz
L. Häsler, D. L. Schwappach (Zürich)
Objective: In Morbiditäts- und Mortalitätskonferenzen (MM) werden retrospektiv Komplikationen, ungewöhnliche Behandlungsverläufe und unerwartete Todesfälle aufgearbeitet mit dem Ziel, daraus zu
lernen und Wiederholungen zu vermeiden. Internationale Empfehlungen bzgl. Struktur und Ablauf von
MM-Konferenzen sind in der Schweiz vielerorts noch nicht erfüllt (siehe Anhang). Mit dem Projekt soll
die MM-Konferenz als Instrument zur Verbesserung der Patientensicherheit gefördert und weiterentwickelt werden. Im Rahmen des Posters werden wir den neuen Leitfaden vorstellen. Die Anwendung
des Leitfadens soll zur kontinuierlichen Verbesserung von Abläufen und Prozessen und zu einer Verbesserung der Sicherheitskultur führen.
Methods: Im Rahmen einer nationalen Befragung von über 300 Chefärztinnen und -ärzten (chirurgische Fächer, internistische Fächer, Anästhesiologie/Intensivmedizin, Gynäkologie/Geburtshilfe) wurde
in 2017 der Status Quo und der Weiterentwicklungsbedarf der MM in der Schweiz erhoben. Basierend
auf diesen Ergebnissen, einer umfassenden Literaturrecherche, der Sichtung bestehender Leitfäden
und Beobachtungen von 15 MM in grösseren und kleineren Spitälern wurde ein Leitfaden für die MM
entwickelt. Dieser wurde mit einem Expertenpanel diskutiert und überarbeitet. In einer Praxistestung
werden Erkenntnisse zur Benutzerfreundlichkeit des Leitfadens und der Materialien gewonnen.
Results: Der Leitfaden macht Empfehlungen zu den Zielen, Prinzipien und zu allen Schritten der MM
(Vorbereitung, Durchführung, Nachbereitung). Die Umsetzungshilfen vereinfachen die entsprechenden Schritte. Wir empfehlen eine regelmässige, interdisziplinäre/interprofessionelle Durchführung
mit klaren Rollen (z. B. Leitung und Moderation getrennt). Das strukturierte Vorgehen zur Fallauswahl
zielt auf die Identifikation von unerwünschten und vermutlich vermeidbaren Ereignissen ab. Die Schwerpunkte der vereinfachten Fallanalyse liegen in systemischen und kognitiven Einflüssen auf Fehler.
Anhand von Leitfragen kann die Diskussion gesteuert werden, die auf die Ableitung von starken, d.h.
möglichst wenig von der Leistung von Individuen abhängigen, Massnahmen abzielt.
Conclusion: Das Lernen aus Fehlern ist wichtig für die Patientensicherheit und die MM ist dafür ein
geeignetes Instrument. Damit die MM gelingt, sollte sie systemorientiert gestaltet werden. Der Leitfaden
bietet dafür Unterstützung. Er ist ab dem Frühjahr 2019 verfügbar.

P2
Recent changes in surgical residency in Switzerland: futile treatment of a sick patient?
B. Moeckli, L. C. Burgermeister, J. Kapp, M. Turina, R. Vonlanthen, M. Siegrist, P. A. Clavien, S. A. Käser
(Zurich)
Objective: In 2005 duty hour regulations were implemented in Swiss residency programs and in 2006
a hitherto mandatory year in surgery was removed as a requirement for board certification in general
practice. The aim of this study is to assess the impact of these regulations by comparing changes in
numbers of surgical trainees, individual workload, teaching rate of general surgical procedures and job
satisfaction from 2003 to 2017.
Methods: Demographic data were obtained from the Swiss Federal Office of Statistics. Annual resident
surveys conducted by the Swiss Institute for Postgraduate Medical Education and the Swiss Federal
Institute of Technology Zurich from 2003 to 2017 were analysed (average yearly respondents: 740,
response rate of 74%). The number of surgical residents, their educational background and the number of newly certified surgeons were obtained from the Swiss Medical Association. Teaching rates for
general surgical procedures available from 2012 to 2017 were obtained from the national database of
the Swiss association for quality management in surgery.
Results: Changes from 2003 to 2017: Swiss permanent residents: 7.32 million to 8.42 million (+15%);
number of residents in surgical departments: 1016 to 1148 (+12%); number of surgical residents training for board certification in general surgery: 408 to 589 (+44%); number of new graduates in general
surgery per year: 42 to 63 (+50%); number of residents in surgical residency programs with a domestic medical diploma: 658 to 557 (-15%); reported average weekly working hours: 59.9h to 58.4h
(-3%); proportion of surgical residents not able to complete the assigned workload in the mandated
duty hours: 38% to 30% (-21%); workplace satisfaction (6 being highest): 4.3 to 4.5 (+5%). From 2012
to 2017 the proportion of general surgical procedures used for teaching purposes fell from 30% to
26% (-15%).
Conclusion: Despite implementation of duty hour regulations, reported working hours have remained
high and workplace satisfaction has stayed disappointingly low. The number of residents training in
general surgery and the number of new graduates in surgery has risen markedly. At the same time,
the proportion of surgical procedures used for teaching is low. These findings underline the need for
more effective measures to increase efficacy and attractiveness of Swiss surgical residency programs.

P3
The impact of surgical site infections on hospital revenue – a European prospective observational
cohort study
M. Von Strauss und Torney1, W. R. Marti2, E. Mujagic1, M. Coslovsky1, K. Diernberger3, P. Hall3, J. Zeindler1, S. D. Soysal1, R. Mechera1, L. A. Salm2, U. von Holzen4, W. P. Weber1 (1Basel, 2Aarau, 3Edinburgh/
UK, 4Goshen/US)
Objective: SSI is a common surgical complication and leads to increased costs. Depending on payer
type, these do not necessarily translate into deficits for providers. This study therefore investigates how
Surgical site infections (SSI) influence contribution margin in two reimbursement systems based on

diagnosis-related groups (DRG)?
Methods: This pre-planned observational health cost analysis was nested within a Swiss multicenter
randomized controlled trial on the timing of preoperative antibiotic prophylaxis in general surgery
between February 2013 and August 2015. Contribution margin was analyzed in relation to SSI occurrence in a multivariable model controlling for potential confounders at the 10th, median and 90th
percentile of the cost and income distribution. A simulation of cost and income in a second health care
system (NHS England) was conducted.
Results: 4556 of initially 5175 enrolled patients had complete cost and income data as well as SSI status available for analysis. SSI occurred in 5% (n=228/4556) of patients. Patients with SSI were older,
more often male, had increased BMI, compulsory insurance, longer operations and more frequently
ICU admission. SSI led to higher cost and income. Median contribution margin was negative in case
of SSI (CHF -2045 (IQR -12800/4848) vs. CHF 895 (IQR -2190/4158). Quantile regression analysis
revealed higher benefits in case of SSI in the 90th percentile and greater deficits at the 10th percentile.
Higher ASA class (>3) and private insurance were associated with higher contribution margins in case
of SSI while ICU admission led to greater deficits. Private insurance had a strong increasing effect on
contribution margin at the 10th median and 90th percentile of contribution margin distribution leading
to overall benefits with SSI in Switzerland. NHS England simulation with 3893 patients revealed similar
but less pronounced effects of SSI on contribution margin.
Conclusion: Reimbursement systems with DRGs offer- depending on payer type - minor financial incentives to prevent SSI in these hospitals. Whether this is done by case selection or quality improvement
and risk reduction should be investigated in future national cohort trials.

P4
Perfusion assessment using laser-assisted fluorescence angiography during conversion of gastric
band to laparoscopic sleeve gastrectomy
C. Tsai, J. Zehetner (Bern)
Objective: There is an up to three times higher leakage-rate in conversion from gastric banding to laparoscopic sleeve gastrectomy (LSG) than in primary LSG. Leaks, particularly at the gastroesophageal
junction around the area of the band capsule, have been thought to be due to compromised microperfusion at the staple line leading to ischemia. The aim of this video is to present our experience using
laser-assisted fluorescence angiography (LAA) using indocyanine green (ICG) for real-time intraoperative assessment of gross and microperfusion.
Methods: The Pinpoint-System (Novadaq, Toronto) was used for the assessment of perfusion. We
show a video of a 33-year old female with initial BMI of 36kg/m2 who underwent gastric banding in
2016. Two years later she experienced severe restriction with emesis. Pre-operative work-up was done
at our outpatient bariatric center and the patient was consented for conversion of gastric banding to
LSG. After removal of the band and partially the band capsule, and after dissection of the greater curvature up to the left crus and preparation of the antrum, a 35 French gastric tube was inserted. Prior to
the last staple-firing we assess perfusion along the gastric sleeve including the esophagogastric junction with LAA. 2cc of indocyanine green was injected by the anesthesiologist intravenously through a
central line (4cc would have been used if through peripheral access). There were no intra-operative
complications using ICG.
Results: There were no intra-operative complications using ICG and the imaging system. Perfusion of
the gastric sleeve could be easily visualized.
Conclusion: LAA with ICG is a safe and effective method to assess perfusion of the gastric sleeve during conversion of gastric band to LSG.

P5
Postoperative ileus after knotless barbed V-LocTM sutures for bypass surgery: case report and review
of the literature
A. Litchinko, F. Cherbanyk, B. Egger, F. Pugin (Fribourg)
Objective: Nowadays, Roux-en-Y gastric bypass is a well-established and standardized procedure.
One of the important steps is the suture of the gastrointestinal anastomosis. Barbed sutures such as
V-LocTM have proven to be quickly done, secure and effective in closing gastrotomies/enterotomies.
Unidirectional and knotless sutures have remarkably reduced the duration of such sutures but some
complications have been reported in the literature. We describe a case of small bowel obstruction
caused by a barbed suture after a laparoscopic gastric bypass for morbid obesity.
Methods: A 25-year-old female presented with abdominal pain and nausea 7 days after laparoscopic
gastric bypass procedure. Clinical examination revealed an epigastric tenderness without any sign of
peritonitis and laboratory results showed no signs of inflammation or acute anaemia. Abdominal CT
scan demonstrated small bowel obstruction at the level of the jejuno-jejunal anastomosis requiring
re-intervention (Fig. 1).
Results: Explorative laparoscopy revealed a tense adhesion between the omentum and the suture line,
which was caused by a barb in the V-LocTM tail (Figure 2a). and which was responsible for the small
bowel obstruction. Careful manipulation of the proximal suture enabled the isolation of the V-LocTMtail and finally also its removal (Figure 2b). The postoperative course was then completely uneventful.
Conclusion: Barbed sutures have been extensively evaluated in several prospective trials [1-3] and
their efficiency and efficacy are now well established. However, several cases of small bowel obstruction have been described after gastric surgery and other procedures [4-5] involving barbed sutures. In
order to prevent such complications, the suture tail should be cut as short as possible and also covered
whenever possible. Unfortunately, in this particular case the uncovered part of the thread (not possible
to cover at the initial intervention) caused mechanical obstruction of the small bowel shortly after gastric bypass surgery. One has to be aware of this possible complication when using V-LocTM-sutures.
[1] Milone M, et al. J Laparoendosc Adv Surg Tech A. 2013;23(9):756-9.
[2] Gys B, et al.Obes Surg. 2017;27(8):2159-2163.
[3] Facy O, et al. Surg Endosc. 2013;27(10):3841-5.
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Figure 1

including 6 internal hernias and one stenosis of the gastrojejunostomy after LRYGB, were observed.
The occurrence of cholecystolithiasis was similar as reported in the literature (21.5%). 7/80 subjects
developed a secondary hyperparathyroidism after intermediate/distal LRYGB and one patient had a
transient Vitamin B12 deficiency. No cases of malnutrition or relevant iron deficiency were observed.
Conclusion: Our results are in accordance with the present literature except for the large number of
internal hernias after LYRGB, since we did not close the mesenteric defects in 2014. On the contrary, the
anastomotic technique for the gastrojejunostomy (circular stapled) has proven to be successful. Especially for distal and intermediate LYRGB the closure of the mesenteric defects is technically demanding
but still should be achieved consistently.

P7
Internal hernia and acute abdomen in pregnant patients after Roux-en-Y-gastric bypass surgery - case
reports and literature review
D. Mierzwak1,2, M. Biraima-Steinemann1, P. Folie1, W. Brunner1,2, T. Frick1 (1St.Gallen, 2Rorschach)
Objective: Pregnant patients with internal hernia after bariatric surgery always present a challenge in
diagnosis and therapy. Surgical treatment depends on clinical course and week of pregnancy. Herein
we present two cases and overview of the literature.
Methods: A 27 year old woman, 36th week of pregnancy, presented with acute abdomen and primarily
conservative treatment in a small hospital and was transferred after unsuccessful course the next day
at our unit. After sonography and suspected internal hernia emergency caesarean section combined
with bowel reduction and closure of Peterson gap was performed. Fortunately no resection had to be
performed. The second patient, a 29 year old woman in 32nd week of pregnancy, presented with severe postprandial pain and abdominal tenderness since a week after LRYG a year before. Tocolysis and
fetal lung maturation was startet and laparoscopic procedure performed the day after. Furthermore a
Pubmed literature research on “internal hernia”, “pregnancy” and “bariatric” was performed.
Results: After uneventful postoperative course beside postpartal depression, patient 1 and child could
Small bowel obstruction at the level of the jejuno-jejunal anastomosis
be discharged on day 14. Patient 2 was discharged on postoperative day 2, uneventful delivery in week
39. Pubmed research revealed 37 papers on imaging and surgical intervention (around 55 patients up
to now), mainly case-reports and 2 reviews. Most described cases occurred in the third trimester. DiFigure 2a
Fig. 1 Small bowel obstruction at the level of the jejuno-jejunal anastomosis
agnostic include sonography, CT scan (most sensitive diagnostic tool, risks of fetal effects are almost
Small bowel obstruction at the level of the jejuno-jejunal anastomosis
negligible below doses of 50 mGy) and MRI. However, negative findings cannot exclude an internal
herniation. Therapeutic options depend on the intraoperative site and the surgeons expertise, delay
of treatment should be avoided. Laparoscopic as well as open approach are described, combination
with caesarean is rare.
Figure 2a
Conclusion: A low threshold for surgical intervention is appropriate for clinical suspicion of internal
hernia in pregnant patients who underwent RYGB. The surgical approach depends on the surgeons
expertise, pregnancy week is not a contraindication for laparoscopy. An interdisciplinary treatment is
necessary for a successful therapy for both- mother and child.

P8
Figure 2b

Fig. 2a Adherence between the greater omentum and the anastomosis

Adherence between the greater omentum and the anastomosis

Severe complications after mesh migration following abdominal hernial repair: report of two cases
and review of literature
G. Manzini1, D. Henne-Bruns1, M. Kremer2 (1Ulm/DE, 2Aarau)

Objective: The use of meshes for the repair of ventral and incisional abdominal hernia is a common
practice in order to provide tension-free repair of the fascial defect with a low rate of recurrence. However, mesh repair increases the risk of infection and can result in mesh erosion, fistula formation and
rarely, mesh migration. The aim of our work is to report about two patients who presented with enterocutaneous fistula caused by mesh migration after incisional hernia repair and to present an overview
of the existing literature.
Adherence between the greater omentum and the anastomosis
Methods: We describe the two cases of mesh migration that occurred at our department. Additionally,
we performed a systematic literature search.
Results: In both cases we observed a mesh migration with formation of an entero-cutaneous fistula
that required surgical therapy. In the literature search we found a total of 16 publications dealing with
mesh migration after incisional (n=14) and ventral hernia (n=2) repair in adult patients (15 case reFig. b Section of the V-Loc suture
ports and one retrospective study). In 9 out of 15 patients (54%) who presented with mesh migration
Section of the V-Loc suture
or erosion, a polypropylene mesh was responsible for this complication.
Conclusion: Mesh migration after abdominal hernia repair is rare, the only available retrospective study
P6
reports a rate of 2.7%. The ability of polypropylene mesh to migrate into hollow viscera is well known
Surgical outcomes after bariatric surgery: a medium-term follow-up of 80 patients
and confirmed both by our data and the results of the literature review. As the incidence of mesh eroT. Cereser, N. Kuchen, D. Infanger, P. Beissner, R. Schlumpf, O. Schöb (Zurich)
sion/migration is significantly lower than the recurrence rate after hernia repair without mesh, up to
Objective: Laparoscopic sleeve gastrectomy (LSG) and Roux en-Y gastric bypass (LRYGB) are con- now, no better alternative exists for the treatment of abdominal wall hernia than mesh augmentation.
firmed procedures in bariatric surgery, but LRYGB represents still a big challenge for surgeons. Three
key-aspects of the LRYGB necessarily influence the patients’ outcomes: the gastrojejunostomy, the
closure of the mesenteric defects and the metabolic effects. We present our experience.
P9
Methods: We retrospectively collected data of 80 patients, 53 females and 27 males, mean age 44.65 A case example of the technical progression in the minimally invasive robotic trans-abdominal retro(+/- 12.67) years, that underwent bariatric surgery in our clinic in 2014. Each patient had one surgi- muscular umbilical prosthetic hernia repair
cal follow-up three months after surgery and attended periodical metabolic controls over four years. M. FitzGerald, M. Di Giuseppe, D. LaRegina, R. Pini (Bellinzona)
Weight loss outcomes were calculated at 3, 6, 12, 24 and 48 months after surgery. Adverse events
were divided into major and minor, as well as into early and late onset. Albumin, parathyroid hormone, Objective: The advances in robotic surgery have permitted the application of such technology to
iron, vitamins A, B12 and D represented the metabolic outcomes.
various surgical fields, one of the last of these being hernia surgery. We report the video case of a
Results: Nine LSG, 16 proximal, 43 intermediate and 12 distal LRYGB were performed without intra- dual-hernia of the anterior abdominal wall that was repaired using a modification of the robotic Transoperative complications. The mean hospital stay was 5.4 days (+/- 3.14). The peak of weight loss abdominal Retro-muscular Umbilical Prosthetic hernia repair(rTARUP) approach, utilising a double
occurred between 1 and 2 years after surgery in all categories. At two years, the average percent of docking technique with the DaVinci Si® robotic system.
excess weight loss (%EWL) was 58.81 for LSG, 65.13 for proximal, 71.41 for intermediate and 67.62 for Methods: Our patient is a 50-year-old male who presented with chronic epigastric pain. The abdomidistal LRYGB. Six patients experienced an insufficient weight loss and three patients had a real weight nal CT confirmed two abdominal wall hernias; an epigastric and supra-umbilical hernia with visceral
rebound at four years (overall failure rate of 11.3%). Seven early and eight late major complications, contents and wall defect diameters of 6 cm and 2.5 cm, respectively. Using the minimally invasive ro-
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botic system of the DaVinci Si® we adapted to laparoscopy the well known open retro-muscular mesh
technique. The operation was initially intra-peritoneal with access to the retro-muscular pre-peritoneale
space using a right sided longitudinal incision of the posterior rectus sheath(as per standard TARUP
technique). We proceed with the dissection of the retro-muscular space until the left lateral edges of
the rectus sheath, creating a pre-peritoneal space for the placement of a specifically modified UltraPro
polyprolene® 25x22 cm mesh. Following this we repositioned the DaVinci Si® in a symmetrical manner on the right, with ports placed this time, in the retro-muscular pre-peritoneal space. Following a
symmetrical incision of the right sided retro-muscular space, the mesh is positioned and the posterior
sheath was subsequently closed extra-peritoneally with a 0-0 V-lock suture®. Finally we opted for a
negative pressure Jackson-pratt drain, inserted parallel to the mesh in the retro-muscular plain.
Results: The patient was discharged on the 2nd post-operative day without complication Follow up
continued until 12 months post operatively during which the patient remained asymptomatic, without
signs for hernia recurrence.
Conclusion: The robotic system of the DaVinci Si® allowed for instrument articulation and angulation
within small operative spaces, difficult to access in minimally invasive laparoscopy. Additionally this
technique allows the treatment of large peritoneal defects with the potential of technique modification
to include the transverses abdominal release(TAR)technique as required.

P10
Intramuscular migration of a subcutaneous glucose sensor in a 7 years old boy: case report and review of the literature
M. Burgard, B. Egger, B. Peiry (Fribourg)
Objective: Continuous glucose monitoring devices consist of a glucose sensor implanted in the
subcutaneous tissue, generally of the abdomen, connected to a portable measurement system via
a transmitter. The sensor consists in a micro-needle which is implanted subcutaneously and which
is periodically changed by the patient or his/her family. These devices are often used in the pediatric
population for children suffering from type I diabetes. Migration of the sensor is known as a possible
complication for these subcutaneous devices1 but until now, there is no case described in the literature
where a sensor had to be extracted surgically.
Methods: We present the case of a 7 years old boy, carrier of a continuous glucose measurement device for type I diabetes who was referred to our surgical department for abdominal pain located at the
site of implantation of the last sensor. The pain started after the removal of the sensor two weeks earlier
and was described as persistent pain with a tingling character. A plain radiograph of the abdomen
showed the thread of the sensor, a thin filament 2,5 cm of length located in the left flank. An abdominal
ultrasound was performed to better localize the foreign body but did not permit to visualize the thread.
A CT-scan was performed which localized the foreign body in the left rectus abdominis muscle and
allowed to tag the localization.
Results: The boy was taken to the operating theater to perform an extraction of the foreign body under
general anesthesia. A horizontal incision on the left lateral site of the umbilicus was performed and
the filament at the aponeurosis of the left rectus abdominis muscle could be visualized. Part of it was
located intramuscularly but after initial break, the extraction could be completed with the help of a brilliancy amplifier. The postoperative evolution was completely favorable.
Conclusion: Continuous glucose monitoring devices are often used for type I diabetes and consist of
a subcutaneously implanted glucose sensor with a transmitter. Migration of the sensor is a possible
complication and has to be taken in account in case of nonfunctioning of the system or in the presence
of patient’s complaints; as localized abdominal pain. In some cases surgical extraction may be necessary. 1 Vaddiraju S et al. Journal of Diabetes Science and Technology 2010; 6:1540

results. The hernia was repaired with a non-resorbable mesh using an open technique. After two weeks
of progressive recovery in the hospital, the patient was discharged to the rehabilitation center.
Conclusion: Obturator hernias are known as “Little Old Lady Hernias’’. This case of the 85-year old
female, with a weight of 48 Kgs (BMI 19.5 kg/m2), confirms this known statement. In literature, publications are showing that bilateral obturator hernias occurring in 6 % of the cases. Our case shows that
old female patients are predisposed to develop obturator hernias which is a rare diagnosis (0.07-1 %
of all hernias).

P12
The importance of understanding the urachus anatomy in the surgical management of umbilical hernia
I. Turk, B. Walker, S. Prica (Delémont)
Objective: The urachus is a remnant of the cephalic extension of the urogenital sinus and the allantois. It normally involutes before birth, remaining as a fibrous band. We illustrate the importance of the
urachus by presenting a case of late post-operative bladder perforation in a patient with symptomatic
umbilical hernia who underwent laparoscopic intraperitoneal on lay mesh (IPOM) repair together with
a total resection of the urachus.
Methods: We report the case of a 28 years old male patient with an umbilical hernia becoming increasingly painful without signs of complication. He got elected for a surgical treatment with the IPOM technique. A peroperative finding of an umbilical hernia over the urachus, without signs of permeability, led
to a complete urachal resection with a preventive clipping of its ends. The postoperative course was
marked with persistent pain requiring a 5 days hospitalization without any sign of surgical complication. 5 weeks later, the patient presented to the emergency department with an acute abdomen and lab
tests showing a low inflammatory syndrome and high creatininaemia. A CT scan revealed significant
free intraperitoneal fluid and an emergency laparoscopic exploration was performed.
Results: The laparoscopic exploration showed a 5mm urinary bladder perforation below the endoscopic clip initially used on its bladder extremity. A urinary catheter is introduced allowing an intravesical injection of methylene blue and thus, confirming a bladder perforation which was treated with a
single layer suture. The postoperative course was unremarkable and the urinary catheter remained
in place for 14 days.
Conclusion: Late post-operative urinary bladder perforation is a rare complication after urachus resection which needs to be kept in mind. We now understand the importance of knowing this specific
situation to prevent associated complications.

P11
Bilateral obturator hernia a rare diagnosis: a case report
J.-B. Dubuis, J. Klasen, T. Berk, M. K. Müller (Frauenfeld)
Objective: To report on a case of an 85-year old female patient who developed obturator hernias on
both sides over a period of eight years. An obturator hernia is a rare type of hernia with high mortality
rate of up to 30%. Treating this type of hernia correctly can be challenging. The use of non-resorbable
mesh is the recommended treatment plan for this diagnosis.
Methods: Evaluated and treated a rare case of obturator bilateral hernias, which occurred 8 years
apart in an individual elderly female patient.
Results: In 2009, the 85-year old female patient was operated on the left sided obturator hernia without
complications. In 2017, after an asymptomatic period of about eight years, the patient was admitted
to the emergency department with lower right abdominal pain. The pain irradiated into the right leg
and lower back. The patient was examined and showed early symptoms of an ileus. A CT-scan was
performed showing an incarcerated obturator hernia on the right side. A diagnostic laparotomy was
immediately performed showing a Richter Hernia through the obturator foramen matching CT-scan

P13
Ectopic nephrogenic rest in the inguinal canal in an 11-month-old boy with undescended testis
M. Burgard1, A. Nobile2, B. Egger1, B. Peiry1 (1Fribourg, 2Marly)
Objective: Ectopic nephrogenic rests (ENR) are very rare findings whose origin is still incompletely understood. ENR can occur alone or, as in most cases, be associated with teratoma1. Diagnosis is usually made in the first decade. Because of their rarity, there are currently no guidelines for diagnosis and
therapy of such lesions. Nevertheless, since ENR can be precursors of extra renal Wilm’s tumors, their
finding and the consequent treatment as well as the follow up are of great importance. Reported locations are the lumbo-sacral region, the inguinal canal, the testis and the adrenal gland. In most cases
associated malformations as congenital inguinal hernia, undescended testis or spinal dysraphism are
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present. We describe a case of an incidental finding of ENR in the inguinal canal of an 11-month-old
boy with an undescended testis.
Methods: An 11-month-old boy was referred to our department for undescended testis. Due to malformation of the outer ear and an increase of the head circumference a screening with cranial and
abdominal ultrasound was performed previously. This screening did not reveal any further malformations. On clinical examination the right testis was palpable in the inguinal canal and orchidopexy was
indicated.
Results: During orchidopexy a 2 mm yellowish mass located in the spermatic cord and attached to
the testicular vessels was found incidentally. The nodule was excised and histological examination
revealed immature ectopic renal tissue with immature tubular and mesenchymal structures, being
an ENR.
Conclusion: ENR is a very rare finding, particularly pure ENR. Less than 40 cases have been described
in the literature. ENR is often associated to other malformations, as in our case to undescended testis
and outer ear malformation. The origin of ENR is still incompletely understood. Most likely they originate
from mesonephric tissue related to abnormal migration of renal tissue due to tube abnormalities. Since
ENR can be precursors of extra-renal Wilm’s tumor, consequent treatment and follow up are of great
importance. In the literature, there is only one case of recurrence described for pure ENR, with finally
a good outcome. Therefore, the generally admitted therapeutic strategy is the removal of the mass
without any further treatment. However, a follow-up by ultrasound every 6 months is recommended.

des patients admis pour hernie diaphragmatique post-traumatique.
Methods: Etude rétrospective descriptive incluant 34 malades pris en charge pour hernie diaphragmatique post traumatique sur une période de 8 ans entre Mars 2008 à Mars 2016 au sein du service
d’urgences viscérales du CHU Ibn Rochd de Casablanca.
Results: L’âge moyen des patients est de 30 ans (extrêmes de 18 à 49 ans). Il existe une nette prédominance masculine avec un sex-ratio de 6.5 soit 26 hommes pour 4 femmes. La rupture a intéressé
la coupole diaphragmatique gauche dans 25 cas, la coupole droite dans 4 cas et elle a été bilatérale
chez un seul patient. 80% des hernies étaient diagnostiquées lors de la phase précoce et 20% étaient
diagnostiquées plus tardivement même 10 ans plus tard . Elles étaient dûes à un traumatisme fermé
chez 11 malades (36,66%) et à un traumatisme pénétrant chez 19 malades (63.33%). Le diagnostic
a été orienté en pré-opératoire par les différentes techniques d’imagerie, en particulier la radiographie
thoracique et la tomodensitométrie. Essentiellement par la laparotomie, le traitement a consisté en une
fermeture de la brèche diaphragmatique par des sutures simples.
Conclusion: Une rupture diaphragmatique est souvent intégrée dans un polytraumatisme, dont elle
est un critère de gravité. Une rupture du diaphragme peut être difficile à mettre en évidence en phase
aigue, car ses signes sont peu spécifiques et l’imagerie, qui visualise les organes ascensionnés mais
plus difficilement la rupture elle-même, peut être prise en défaut. Ainsi, elle est souvent méconnue à
la phase aigue, et peut se révéler tardivement. Une fois diagnostiquée, le traitement chirurgical est la
suture par voie abdominale, souvent préférée à la voie thoracique qui a des indications limitées. La voie
coelioscopie est une nouvelle voie d’abord, légitime chez un traumatisé stable.

P15
Open and laparoscopic inguinal hernia surgery: a cost analysis
F. Mongelli, A. Ferrario di Tor Vajana, M. FitzGerald, S. Cafarotti, M. Lucchelli, F. Proietti, M. Di Giuseppe,
D. La Regina (Bellinzona)
Objective: In the treatment of inguinal hernias, there is little hard evidence concerning the economic
reimbursement in the diagnosis-related-group (DRG) era. Factors that affect whether a hospital may
earn or lose financially depending on open or laparoscopic approach is still underexplored. The aim of
this study is to provide a reliable analysis of in-hospital costs and reimbursements in inguinal hernia
surgery.
Methods: This retrospective study analysed the 1-year experience in inguinal hernia repair in patients
undergoing open Lichtenstein (OL), laparoscopic totally extraperitoneal unilateral (UTEP) or bilateral
(BTEP) hernia repair. Demographics, results, costs and DRG-based reimbursements were recorded
Figure 1 :
and analysed.
Results: During the study period, 39 patients underwent OL, 82 patients UTEP and 16 patients BTEP.
The average
total
cost amounted to(T:
4,126
EUR in OL, 5,134
EUR in UTEP and 7,082 EUR in BTEP groups
Background (H&E, low power) : fibrous connective tissue entrapping immature
kidney
parenchyma
immature
tubules;
(p<0.001*). The hospital reimbursement amounted to 5,486 EUR, 5,252 EUR and 6,555 EUR in the OL,
ST: immature spindle cell stroma; GL: immature glomerulus). Inset (H&E, high
power) : immature glomerulus suggested by a
UTEP and BTEP groups respectively (p<0.001*). Finally, the mean hospital earnings were 1,360 EUR,
tongue-like infolding of capillaries in a tubular structure.
118 EUR and -527 EUR for each patient in OL, UTEP and BTEP respectively (p<0.001*).
Figure 1: Background (H&E, low power): fibrous connective tissue entrapping immature kidney parenchyma Conclusion: In-hospital costs were higher in UTEP and BTEP as compared to OL. The DRG-based re(T: immature tubules; ST: immature spindle cell stroma; GL: immature glomerulus). Inset (H&E, high power) : imbursement provided adequate compensation for patients with unilateral inguinal hernia, whereas
Figure
1:
immature glomerulus suggested by a tongue-like infolding of capillaries in a tubular structure.
hospital earnings were profitable in OL group only, and led an overall financial loss in the BTEP group.
Surgeons should be conscious that clinical advantages of the laparoscopic approach are not adeBackground (H&E, low power) : fibrous connective tissue entrapping immature
kidney
parenchyma
immature
tubules;
quately
compensated
for, from an (T:
economic
point of view.

ST: immature spindle cell stroma; GL: immature glomerulus). Inset (H&E, high power) : immature glomerulus suggested by a
Table 2: Average costs according to the provision of services between groups.
tongue-like infolding of capillaries in a tubular structure.
Direct costs (SD)
Medications

UTEP
n=82

321 (306)

831 (431)

BTEP
n=16
1,156 (897)

65 (45)

71 (25)

117 (123)
729 (198)

Medical products

139 (60)

613 (203)

External service

117 (275)

147 (407)

310 (777)

Indirect costs (SD)

3,805 (1385)

4,303 (462)

5,926 (1312)

Operating room

680 (185)

994 (108)

1,403 (237)

Anesthesia

585 (152)

1,104 (79)

1,416 (313)

48 (84)

42 (66)

177 (300)

806 (204)

812 (103)

1,237 (222)

Radiology and Laboratory
Physician salaries

p
<0.001*†

<0.001*

Physiotherapy

37 (73)

16 (16)

20 (5)

Nursing care

973 (851)

778 (246)

965 (345)

Hospital stay

491 (313)

371 (146)

523 (135)

185 (3)

184 (1)

185 (1)

Total cost

4,126 (1518)

5,134 (677)

7,082 (1627)

<0.001*

Hospital reimbursement

5,486 (1310)

5,252 (747)

6,555 (851)

<0.001*‡

Hospital earning

1,360 (821)

118 (765)

-527 (1380)

<0.001*

Administrative costs

Figure 2: Insets (immunostains, high power): immunohistochemical profile confirming renal origin of immature 2
tissue:
Figure
: immature tubular epithelial cells express CD10, Cytokeratin 7, PAX-8 and RCC (renal cell carcinoma marker). Note the dystrophic calicification (*) appearing on the RCC inset.

OL
n=39

OL = Open Lichtenstein, UTEP = Unilateral laparoscopic totally extraperitoneal, BTEP = Bilateral laparoscopic
totally extraperitoneal, inguinal hernia repair.

Costs are expressed in EUR. Continuous variables are expressed as mean ± standard deviations. p indicates the difference between all values, unless
otherwise specified. † no difference between UTEP and BTEP. ‡ no difference between OL and UTEP.

Insets (immunostains, high power) : immunohistochemical profile confirming renal origin of immature tissue : immature
P14 epithelial cells express CD10, Cytokeratin 7, PAX-8 and RCC (renal cell carcinoma marker). Note the dystrophic
tubular
Hernies diaphragmatiques post-traumatiques (à propos de 34 cas)
P16
calicification
(*) appearing on the RCC inset.
A. El Bakouri, K. Elhattabi, F. Bensardi, A. Fadiil (Casablanca/MA)

Objective:
Figure
2 :Les hernies diaphragmatiques post-traumatiques se définissent comme le passage de vis-

Diagnosis and management of a rare case of dermatofibrosarcoma protuberans in a 39 year old
patient
T. Ekingen, A. Schleicher (Bülach)

cères abdominaux dans le thorax à travers une brèche diaphragmatique post-traumatique .Elles sont
rares , présentes chez 0,2 à 4 % des traumatisés hospitalisés pour une contusion thoracique et/ou Objective: Long lasting swellings of the soft tissue and tumoral findings, such as seen in patients with
Insets
(immunostains, high power) : immunohistochemical profile confirming renal origin of immature tissue : immature
abdominale et elles peuvent être méconnues dans 10 à 30 % des cas lors de la prise en charge initiale. lipomas, are a common reason for a consultation in a practice or hospital. This case report wants to
tubular
cells
express
CD10, Cytokeratin
7, PAX-8
and
RCC (renal cell
carcinoma
marker).
Noteinthe
dystrophic
Le but deepithelial
notre travail est
de définir
les caractéristiques
épidémiologiques,
cliniques
et thérapeutiques
highlighten
the path
of management
a patient
with a deviation from the norm and the noticeable

calicification (*) appearing on the RCC inset.
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finding of a dermatofibrosarcoma protuberans.
Methods: CASE: A 39 year old male patient presents himself in our hospital with a cutaneous nodulelike swelling for resection, to be considered as a thoracolumbar lipoma. The patient shows a 2x1cm
not displaceable, not painful thoracolumbar swelling with bluish discoloration. With the depicted suspicious finding a sonography was initiated and complemented by MR Imaging, which consequently
led to a needle biopsy.
Results: The sonography showed a hypervascularisation of a tumor with infiltration of the subcutaneous tissue closely positioned above the pectoral fascia without an infiltration of it. A supplementary MRI
showed a 2.7 x 1.7 cm subcutaneous tumor without further signs for malignancy. A needle biopsy was
performed. The histological findings of the biopsy material presented the diagnosis of a dermatofibrosarcoma protuberans with rearrangement of the specific COL1A1-gene.Thus, indication for surgery
was given and performed as an extensive resection of the lateral chest wall. For covering the defect a
pedicled myocutaneous latissimus dorsi flap was performed without postoperative complications. The
final histological findings confirmed the diagnosis of a DFSP.
Conclusion: The dermatofibrosarcoma protuberans is a rare diagnosis of unknown etiology and can
easily be overlooked. Men are affected more frequently than women, with onset in most patients between the ages of 20 and 40. A needle biopsy of the suspect tumor has to be performed to confirm
the diagnosis, as it did in our case. Preoperative MR Imaging is highly recommended in order to plan
surgery. Although the DFSP is rarely metastatic, it is highly locally invasive and can cause considerable
local morbidity. To avoid local recurrence a widened resection is highly recommended, as compromising on margins invites higher chances of local recurrence.

P17
Ektopes Schilddrüsenkarzinom als Zufallsbefund bei totaler Thyreoidektomie
L. Funk, S. Lacher, C. Schmid, V. Schreiber (Uster)
Objective: Dieser Fallbericht soll einen seltenen und speziellen Fall eines ektopen papillären Schilddrüsenkarzinoms als intraoperativen Zufallsbefund bei Thyreoidektomie aufzeigen.
Methods: Es handelt sich um eine 37 jährige Patientin aus Polen, welche seit 1997 an einem Morbus
Basedow leidet und seither eine medikamentöse thyreostatische Therapie einnimmt. Auslassversuche
resultierten stets in einer erneuten hyperthyreoten Stoffwechsellage. Die Indikation für eine definitive
Therapie war somit gegeben. In Anbetracht des Kinderwunsches, der endokrinen Orbitopathie und
des Vorliegens eines nicht weiter differenzierbaren, umschriebenen Knotens in der Schilddrüse entschied man sich zur Durchführung einer totalen Thyreoidektomie. Intraoperativ wird nach Entfernen
der Schilddrüse tief rechts zervikal hinter der Grenzlamelle eine Induration palpiert. Die Grenzlamelle
wird eröffnet und die Induration wird exzidiert.
Results: Die histologische Untersuchung der Schilddrüse zeigte eine lymphozytäre Thyreoiditis mit
nodulärem Umbau und Atrophie ohne maligne Zellen. Der Befund, welcher hinter der Grenzlamelle
exzidiert wurde, wies einerseits Thymusrestgewebe, aber auch ektopes Schilddrüsenparenchym mit
Nachweis eines papillären Schilddrüsenkarzinoms auf. Nach Erhalt der histologischen Diagnose hat
die Patientin eine Iod-Ganzkörperszintigrafie und SPECT/CT Untersuchung vom Hals erhalten, wo sich
radioiodpositives Restschilddrüsengewebe, sowie der Verdacht auf eine 10mm grosse radioiodpositive Lymphknoten-Metastase links (Gegenseite) paratracheal zeigte. Es erfolgte eine Radioiod-Ablation
der Restschilddrüse. Eine Radioiod- und Thyreoglobulindiagnostik zur Evaluation des Therapieansprechens ist in einem Intervall von 6 Monaten geplant und noch ausstehend.
Conclusion: Embryologisch gibt es zur Entstehung von ektopen Schilddrüsenmalignomen 2 Theorien.
Die Erste besagt, dass der Primärtumor in ektopem Schilddrüsengewebe entsteht. Die zweite Theorie
stützt die Aussage, dass ektope Schilddrüsenmalignome Metastasen von okkulten Schilddrüsenkarzinomen sind. Ektope Schilddrüsenmalignome sind mit 1: 1 Million extrem selten und sollten individuell
und interdisziplinär therapiert werden.
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P19
Bilateral perilunate and radiocarpal fracture-dislocation: a rare and complex injury
S. Passoni, S. Lucchina, M. Arigoni (Locarno)
Objective: Radiocarpal dislocation is a rare and complex wrist injury characterized by a combination
of bone and soft tissue involvement. This is the first case of dorsal perilunate dislocation with no associated scaphoid or scapho-lunate (SL) ligament injury combined with a contralateral radiocarpal
fracture-dislocation.
Methods: A 17-year-old right-handed male was referred to the Emergency room 12 hours after a highenergy with facial disfigurement and a bilateral swelling at the wrist with complete joints ankylosis.
On the right side the X-rays showed a dorsal dislocation of the carpus with a dislocated radial styloid
process fracture and on the left side a dorsal perilunate dislocation with no SL ligament diastasis and
ulnar translation of the carpus. On the right side through a radial approach an open reduction and
internal fixation with a 2,4 mm cannulated screw and a single K-wire was undertaken and through a
volar approach a repair of the volar radiocarpal ligaments using anchor sutures was performed. On
the left side through a volar approach the normal anatomy of the first carpal row was restored and
the volar capsular ligaments were repaired, through a dorsal approach the luno-triquetral ligament
was sutured, through a radial approach the radio-scapho-capitate ligament was reconstructed and a
temporary fixation of the RS and LT joints were performed with 1,25 mm K-wires. The two wrists were
immobilized in a short arm thumb spica for 6 weeks on the right side and for 8 weeks on the left side.
Then progressive occupational therapy started till restoration of complete active and passive range of
motion. At 6-months in spite of an ulnar translation of the carpus the patient is pain-free with a complete
range of motion and recovery of activities of daily living.
Results: Perilunate and radiocarpal dislocations are rare closed injuries, often underestimated and
missed on initial imaging. This study confirms that restoration of anatomic reduction, stable fixation
and repair of any associated injury, mainly intercarpal ligaments and the radiocarpal capsuloligamentous complex, is mandatory.
Conclusion: Perilunate and radiocarpal fracture-dislocations are rare injuries. The anatomic relation
between capitatum, radius and the first carpal row has to be preserved and fractures have to be fixed in
association with soft tissue repair on the volar and dorsal side of the wrist to prevent a poor outcome.

P18
Robotic-assisted resection of an intrathoracal parathyroid adenoma
S. Steinacher, M. Von Flüe, J. Habicht, A. Posabella, B. Kern (Basel)
Fig. 1 X-ray of right side radiocarpal dislocation

Objective: In patients with primary hyperparathyroidism, up to 1-2% show a functional ectopic mediastinal parathyroid gland. Although a majority of them can be treated with a cervical approach, a few
cases require a sternotomy or thoracotomy due to their challenging location. After the thoracoscopic
approach proved to be a feasible option, the da Vinci robotic systems seems to offer a new approach
to this pathology. We present a case of a patient with a primary hyperparathyroidism due to an ectopic
mediastinal parathyroid adenoma who underwent a Robotic -assisted thoracoscopic surgery.
Methods: A 75-year-old man, 18 years after a median sternotomy with coronary artery bypass graft
(right internal mammary artery) due to a cardiovascular disease, was referred to our department
for treatment of primary symptomatic hyperparathyroidism. The patient describes bone and muscle
pains associated with a beginning osteoporosis. Biochemistry showed elevated parathyroid hormone
(192pg/mL) with a hypercalcemia (2.7mmol/L). Diagnostic was performed with an ultrasound scan
and a 99mTc mibi scintigraph and showed a 2.7x1.8x1.2 cm mediastinal parathyroid adenoma, located in the posterior mediastinum between the esophagus’ wall and the second thoracic’s vertebra.
Results: In the theatre, the patient was positioned in the right lateral side, with a double lung ventilation,
allowing a left-side robotic approach. After the identification of the aortic arch and the brachiocephalicus trunk, the parietal pleura was opened and the adenoma was identified posterior to the esophagus at the level of the second thoracic’s vertebra. Careful dissection of the adenoma was performed
preserving the capsule at any time. After removing the gland, a chest tube was put into the thoracic
cavity. Intraoperative PTH showed a decrease from 144.5pg/ml preoperativ to 80.2pg/ml 15 minutes
after removal of the gland. Histology analysis confirmed a parathyroid adenoma (weight 1.6 g, size
2.6x1.0x0.6cm).
Conclusion: Robotic (da Vinci)-assisted thoracoscopic parathyroidectomy is a safe and feasible option
to treat an ectopic mediastinal parathyroid gland, offering an optimal view overall into the posterior
mediastinum. A history of a median sternotomy is not contraindication to a thoracoscopic approach,
and anew sternotomy can be avoided.
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P20

Robotic cholecystectomy using indocyanine green (ICG) imaging and firefly technology in patients at
increased risk of bile duct injury
S. Veerakatty1, J. Sinistra1, M. Zuber2, D. Inderbitzin1, U. Dietz2 (1Solothurn, 2Olten)
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Objective: Bile duct injuries during laparoscopic cholecystectomy are rare (0.26% to 0.7%) but a serious and persistent complication. In patients at increased risk or varying anatomy subtotal cholecystectomy with leaving the posterior wall of the gallbladder and avoiding the dissection of Calot’s triangle
is a safe method. Alternatively, early visualization using Firefly technology with the fluorescent agent
indocyanine green (ICG) in order to obtain the critical view of safety (CSV) improves the identification
of anatomic structures and helps to prevent bile duct injury.
Methods: All patients scheduled for robotic laparoscopic cholecystectomy from May 2018 to December 2018 were included in this study. ICG fluorescence (peak emission wavelength over 800 nm) was
used with the Firefly system integrated in the da Vinci Xi robot system. After intravenous injection (2,5
mg to a maximum of 5 mg per patient) ICG binds fast to plasma proteins and is excreted exclusively
by the liver in to the bile without entering the enterohepatic circulation. Therefor the injection was performed imitate to the specific question.
Results: In the observation period 38 patients were included in this study (22 women and 15 men)
with a median age of 56 years (range, 22 – 88 years). In 14 of 38 patients ICG, Firefly technology
was applied to facilitate earlier identification of the common bile duct and cystic duct, respectively. The
median operating time was 74 min (range, 38 – 135 min). No bile duct injury occurred intraoperatively
or subtotal cholecystectomy was performed. No aberrant extrahepatic duct was found in this cohort.
Postoperatively 7 patients underwent endoscopic retrograde cholangiopancreatography (ERCP) in an
outpatient setting due to stent removing implanted previous to the operation for choledocholithiasis.
Conclusion: Firefly technology and ICG facilitate the safe identification of extrahepatic biliary anatomy
and especially diminishing arteria hepatica dextra and ductus cysticus even in conditions of severe
inflammation in order to obtain the critical view of safety. The video presents intraoperative examples
on the usefulness of ICG fluorescence in challenging cases.
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P21
Long cystic duct remnant: A relevant problem? An overview and personal experiences
M. A. Farhane, W. Bronkiewicz, M. Müller, L. Krähenbühl (Einsiedeln)
Objective: Cholecystectomy is the standard treatment option for symptomatic gallstones leading to a
complete pain relief in up to 85% of cases. However, similar recurrent symptoms may persist after surgery. Different causes of postcholecystectomy syndrome (PCS) are known. Cystic duct remnant syndrome is reported as a less frequent possible cause of PCS. Only a long (>1 cm) cystic duct remnant
may lead to re-gallstone formation and subsequent symptoms. This syndrome may occur at different
time points following surgery from weeks to many years.
Methods: We report a series of 7 patients with long cystic duct remnant syndrome from 2013 to 2018 in
our department. All patients had emergent cholecystectomy due to acute cholecystitis proven by histological examination. Mean age was 64 (49-81) years of which 6 were female. Mean time of symptom
onset after surgery was 55 (1-120) months. Pre-operative MRCP as well as specific blood tests were
performed for all patients.
Results: The average length of the cystic duct remnant was 3.1 (2-5) cm. In 71,42% of our patients
(n=5) laparoscopic remnant resection was possible, in two with multiple previous abdominal interventions an open resection with common bile duct-(CBD)-clearance was needed. All patients had complete symptom relief with a mean follow-up of 27 (1-59) months.
Conclusion: Cholecystectomy due to acute cholecystitis is well established and its efficiency in an early
stage clearly proven. However, in difficult inflammatory situations surgeons tend to leave a long cystic
remnant behind due to possible injury to the CBD or hepatic arteries. In our series 100% of the patients
were operated early after onset of acute cholecystitis (within 48 hours after admission). Long cystic
duct remnant was responsible for PCS in all of our patients leading to a complete symptom relief in the
long-term. Diagnosis of long cystic duct remnant may be done by US, CT-Scan, ERCP, MRCP and HIDAScan of which MRCP is the best option in our experience. Our series shows for the first time the relationship between cholecystectomy in acute cholecystitis and PCS due to long cystic duct remnant after
surgery. The role of good intraoperative surgical teaching, intraoperative cholangiography and preoperative MRCP preventing this rare but relevant problem should be proven in further multicentric studies.

P22
Laparoscopic extended left hepatectomy for giant hemangioma. Technical strategies for complex
liver resection
L. F. Grochola, E. Schadde, S. Breitenstein (Winterthur)
Objective: Left hepatectomy can be performed safely laparoscopically in experienced hands for tumours that do not invade hilar structures or the middle hepatic vein. The proximity of a liver lesion to
such structures represents an additional challenge for its laparoscopic removal. This video presents a
laparoscopic extended left hepatectomy with the resection of a giant hemangioma in the left liver that
displaces the left portal vein (LPV) and invades the middle hepatic vein (MHV).
Methods: A 59 year old woman with a giant hemangioma and abdominal pain was referred for surgical treatment. Laparoscopic liver resection using a 3D optical system was performed. The operation
began with hilar dissection, division of the left hepatic artery and identification of the LPV. Dissection
of the left-sided hilar structures allowed a clear visualisation and control of the compressed LPV. After
division of the vessel, the left liver was completely mobilised and parenchymal transsection was performed to the right of the MHV under ultrasound guidance using and ultrasonic cavitation device, clips
and bipolar forceps as well as an intermittent occlusion of ligamentary vessels. A vascular stapler was
used to transsect the left and middle hepatic veins close to the confluence with the vena cava. The
surgical specimen was retrieved through an umbilical incision.
Results: Operative time was 359 minutes with a total blood loss of 300ml. The recovery was uneventful
and the patient was discharged on the fifth postoperative day. Final pathology showed a hemangioma
with tumour free margins.
Conclusion: Laparoscopic resection of tumours in the left liver that invade hilar structures or the middle
hepatic vein is feasible and can be performed safely. Standardized advanced laparoscopic techniques
in order to control bleeding and preserve optimal view during vascular dissection and parenchymal
transection are essential for the success of this complex procedure.

P24
Alveolar echinococcosis presenting as a giant cyst: report of an unusual case
S. Perrodin1, N. Meziane2, V. Banz1, B. Egger2, D. Candinas1, C. Kim-Fuchs1 (1Bern, 2Fribourg)
Objective: Alveolar echinococcosis (AE) has an invasive, cancer-like growth, making early diagnosis
and treatment imperative. On Computer Tomography (CT), AE typically presents as solid lesions with
a necrotic centre or multiple small cysts and calcifications, unlike cystic echinococcosis (CE) which
grows as distinct cysts. To our knowledge, this is the first reported AE presenting as a single giant cyst
originating from the liver.
Methods: We report on a case of AE with atypical presentation on imaging.
Results: 75 year-old otherwise healthy female patient presenting with unspecific abdominal pain,
venous congestion of the lower extremities and weight loss. Liver function tests were normal, but C
reactive protein, alkaline phosphatase and gamma-glutamyltranspepditase were elevated. A CT-scan
revealed an extensive cystic mass (39x27 cm) with calcifications, displacing the abdominal organs
and impairing venous backflow. An MRI showed the cyst as well as heterogeneous lesions in segment II/III, segment I, segment VI and the spleen (Image 1A). Based on the images, CE was initially
suspected, but serology was positive for AE. Treatment with Albendazol 400mg 2x/day was initiated
and the patient addressed to our clinic for resection. Through median laparotomy, the cyst, originating
from the left liver, was separated from the peritoneum, mesocolon, gastric wall and periumbilical fascia, which was infiltrated as well (Image 1B). Evacuation of the cyst’s content, 7 liters of serous liquid,
was necessary. The affected segments II/III were resected en-bloc with the cyst wall and the omentum
majus. Segment I was resected separately. Because literature shows no benefit of radical multi-organ
resection, the spleen and the lesion in segment VI were left in situ. Pathological analysis of the resected
tissue confirmed AE. Postoperative complications include acute kidney failure requiring dialysis for 8
days (Grade IVa). On discharge Albendazol treatment was pursued. Follow-up with CT and serology
is scheduled for in 3 months.
Conclusion: In the presence of a single giant intra-abdominal cyst, the diagnosis of AE is challenging
and can be significantly delayed, leading to disease progression and impairing resectability. We recommend a high level of suspicion for Echinococcosis in endemic areas such as Switzerland. Serologies should be checked for both CE and AE in these situations, as atypical presentations can occur.

A: MRI. Coronal plane showing the liver lesion in segment II/III (arrow), where the cyst originates.
B: Intraoperative picture showing the cyst wall after aspiration (arrow) and the colon transversum displaced
in the pelvis (arrowhead).

P23
Intraductal papillary neoplasia of the bile ducts – a rare diagnosis
S. Perrodin, V. Banz, D. Candinas, C. Kim-Fuchs (Bern)
Objective: In 2010 the World Health Organization introduced a classification for intraductal papillary
neoplasm of the bile duct (IPNB). Considered the hepatic equivalent of the intraductal papillary mucinous neoplasm of the pancreas (IPMN), it is however more frequently associated with invasive carcinoma (cholangiocarcinoma). We present the short-term outcome of a small retrospective patient series.
Methods: Retrospective analysis of all cases of IPNB or cholangiocarcinomas originating from an IPNB
treated in our institution between 2005 and 2018. Diagnosis was confirmed by histology. Treatment
consisted of surgical or endoscopic resection and follow-up was conducted according to the recommendation of our multidisciplinary tumorboard.
Results: Seven cases are included in this report, four cases of IPNB and three cases of cholangiocarcinoma originating from IPNB. 6/7 patients were female, median age at diagnosis was 63 years
(range 40-82). For patients with IPNB left hemihepatectomy (2 patients), bisegmentectomy II/III (one
patient) and endoscopic resection (1 patient) were performed. This latter patient presented with local
recurrence, successfully treated by a second endoscopic resection. Follow-up consisted of MRI or CT
after 6 months to one year or regular endoscopies. Duration of follow-up ranged from 4 to 144 months.
One patient presented with disease progression and had to be treated for a cholangiocarcinoma with
resection of segment VI and VIII followed by palliative gemcitabin. For the patients with proven cholangiocarcinoma, extended hepatic resection was performed in all cases. One patient died postopera-
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tively due to acute liver failure. One patient presented with recurrence in segment VIII and V after 84
month and declined further treatment.
Conclusion: These findings correlate with the literature, where survival is excellent after resection of an
IPNB, but significantly reduced after progression to cholangiocarcinoma. IPNB diagnosis is rare, which
could be attributed to delayed detection based on oligosymptomatic patients. Early diagnosis and radical resection is warranted to prevent progression to malignant disease.
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P25
Pancreatic arteriovenous malformation as uncommon cause of acute pancreatitis
T. Molango1, M. Antonescu1, M. Bolli2, Y. Fringeli1 (1Delémont, 2Basel)
Objective: Pancreatic arteriovenous malformation (PAVM) is a rare condition, first described by Halpern in 1968, and defined as a vascular anomaly that shunts blood between the arterial and venous
systems in the pancreas. Once symptomatic, patients can present with abdominal pain, acute pancreatitis, gastrointestinal bleeding or portal hypertension. PAVM is either congenital or acquired (trauma,
surgery, pancreatitis or tumor), and associated in some cases with Osler-Weber-Rendu disease.
Methods: We report a case of a symptomatic PAVM with spontaneous resolution after 3 months.
Pathophysiology of PAVM is depicted in Figure 1.
Results: A 66-year-old patient presented in the emergency room with sudden, intense upper abdominal
pain. Except for umbilical hernia repair no relevant past history such as abdominal surgery/trauma or
pancreatitis were known. Physical examination revealed upper abdominal tenderness, no palpable abdominal mass, and no telangiectasia. Laboratory data showed slightly increased pancreatic enzymes
(amylase 53UI/l and lipase 61UI/l) and leukocytosis (11.6G/l) with normal CRP and hepatic function.
Abdominal CT-angiography revealed a focal edema of the pancreas tail where a hypervascular lesion was located, which drained directly into the splenic vein (Fig. 2). Early opacification of the splenic

and portal veins were obtained during the arterial phase thus confirming the diagnosis of a PAVM. As
the symptoms improved under conventional treatment of pancreatitis, including analgesia and hydration, additional therapy was postponed and the patient could be discharged painless after 6 days. A
transarterial embolization (TEA) was scheduled after 3 months, but the pre-operative abdominal CT
showed a complete resolution of the PAVM (Fig. 3) and so no further treatment was mandatory. We assumed that the PAVM occluded by spontaneous thrombosis and the patient presented no recurrence
of symptoms 12 months after the initial presentation.
Conclusion: With less than 100 cases described in the literature, PAVM remains a rarity. Nevertheless,
not all PAVM resolve spontaneously like in our case and in symptomatic cases treatment is needed.
Therapeutic options are guided by the size, the location and the accessibility of the PAVM. They include
TEA, transjugular intrahepatic portosystemic shunt, vascular ligation, irradiation, or pancreatic resecFigures
tion.

of adjuvant chemo-radiotherapy (CRT) for primarily resected tumors remains controversial. We aimed
to assess the impact of postoperative CRT for pancreatic adenocarcinoma.
Methods: This is a retrospective case series of patients with pancreatic adenocarcinoma on a per
protocol basis. These patients were treated by surgery followed by adjuvant CRT at a single center
between 1995 and 2015. The results for overall survival (OS) and progression free survival (PFS) were
compared with published data.
Results: In 60 patients we could demonstrate a median overall survival of 25.5 months for patients
undergoing a resection followed by combined CRT. Overall, progression free survival was 18.5 months.
In 14 patients (23.3%) a local recurrence occurred and in 43 patients (71.7%) distant metastasis were
demonstrated. Average time to progression of disease was 8.8 months for local recurrence and 11.1
months for metastasis, respectively. In comparison to recent results of randomized controlled trials,
namely ESPAC4 (Neoptolemos JP, Lancet 2017), the overall survival of our population is equal. Nonetheless, we could show that tumors of this study population have more adverse prognostic factors (i.e.
T3/4 tumor status, positive nodes, or R1 resection) than the ones of ESPAC4.
Conclusion: In this retrospective study, we could show a good overall survival after curative resection
of pancreatic adenocarcinoma followed by adjuvant CRT. Most recent published results with chemotherapy alone report much better results regarding OS (Conroy T, NEJM 2018). Our comparison with
ESPAC4 shows that tumors with more adverse prognostic factors have equal OS by adding CRT to the
adjuvant therapy. Therefore, in pancreatic cancer with adverse prognostic factors CRT should still be
considered part of the treatment plan.

P27
Effects of enteral feed supplemented with omega-3 polyunsaturated fatty acids in moderately severe
acute pancreatitis patients
S. Chuklin, S. Chooklin, G. Shershen (Lviv/UA)

Figure 1: Pathophysiology of pancreatic arteriovenous malformation leading to the most common symp-
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Objective: Mortality in severe acute pancreatitis (AP) remains high, despite advances in intensive care
and surgical treatment. This is due to the lack of specific therapy. The nutritional support with appropriate nutritional supplements is a key element for limiting local inflammation and preventing or treating
pancreatitis-associated complications. Recently, interest increased in the use of omega-3 polyunsaturated fatty acids (ω-3 PFA) in the treatment of AP patients. Anti-inflammatory and immunomodulatory
effects of ω-3 PFA may provide an important therapeutic option for the patients with AP.
Methods: Twenty two patients with a moderately severe acute pancreatitis were recruited: 11 received
study feeds ((Nutricomp Energy + fish oil 3 g/day for 5 days) via nasogastral tube and 11 received
control feeds (Nutricomp Energy).
Results: There was a significant decrease in the total number of days of hospitalization in the study
group compared with the control group. There were no differences in the relapse of abdominal pain,
abdominal distension, elevated serum levels of pancreatic enzymes, and severity of the condition of
patients between these two groups. All patients who developed relapse of pain and transient abdominal distension did not require a change in nutrition regimen. The activity of inflammation at the concentration of C-reactive protein significantly earlier was leveled in patients from the study group.
Conclusion: In patients with moderately severe AP early onset of ω-3 PFA promotes a faster reduction of
the inflammatory process, reduces the timing of hospitalization. Although polyunsaturated fatty acids
remain potential beneficial supplements with enteral nutrition, further larger trials are needed for formulations and confirmatory beneficial clinical effects.

P28
Laparoscopic splenectomy technique in an elective setting
S. G. Popeskou, F. Ris, E. Liot, N. Buchs, C. Toso (Geneva)

Figure 2: CT-angiography reconstruction with Maximal Intensity Projection (MIP) shows PAVM (circle) drain-

Figure 2: CT-angiography reconstruction with Maximal Intensity Projection (MIP) shows PAVM (circle)
ing directly into the splenic vein (arrow). The splenic artery runs tortuously over the splenic vein.
draining directly into the splenic vein (arrow). The splenic artery runs tortuously over the splenic
vein.

Objective: Laparoscopic splenectomy, first realized in 1991, has been validated by European guidelines for both benign and malignant diseases. General surgeons are required to know the anatomical
structures and relations of the spleen, in order to achieve a safe and complete resection when called
upon. Laparoscopic splenectomy although described more than two decades ago, remains a challenging operation with many serioius potential pitfalls. With this video we aim to provide a detailed
description of the technique required to perform a splenectomy without the need of a laparotomy.
Methods: We present an edited video of a 60 year old patient with no prior surgical or medical comorbidities, in whom we have accidentally found a suspicious lesion that shows an increase in size
at follow up. An indication for a splenectomy is placed and the video of the operation has been edited
and enhanced with anatomical correlations. There is a thorough, step by step guidance to the surgical
technique with digitally enhanced anatomical corelations.
Results: Step by step laparoscopic splenectomy technique description, in an elective setting for an
increasing in size, splenic lesion that turned out to be a follicular lymphoma.
Conclusion: The aim of this video is to provide a thorough and comprehensive description of the different steps of a laparoscopic splenectomy highlighting the different anatomical structures in real time,
for training purposes.

P29
Figure 3: Axial CT-angiography showing the hypervascular lesion in the pancreatic tail (arterial phase) (left)

Figure 3: Axial CT-angiography showing the hypervascular lesion in the pancreatic tail (arterial phase)
with a complete resolution after 3 months (right).
(left) with a complete resolution after 3 months (right).

P26
Chemoradiotherapy after curative pancreatic surgery for cancer: a 20-year experience
P. Weibel, S. Gutknecht, M. Pavic, M. Weber (Zurich)
Objective: Pancreatic cancer is a highly malignant tumor with relevant morbidity and mortality. The role

Giant neuroendocrine liver metastasis from an unexpected primary
M. Cathomas, S. Berezowska, D. Candinas, C. Kim-Fuchs (Bern)
Objective: The incidence of neuroendocrine tumors (NET) originating from small intestine and pancreas increased in the past decades. At time of diagnosis, up to 34% of all patients have already metastasized, mainly to the liver and these metastases are often the first manifestation. In a subset of
patients, no primary can be found at all.
Methods: We report a case of a giant liver metastasis of a primary unknown origin.
Results: A 53-year-old female patient was referred to our institution for the evaluation of an intrahepatic
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mass of 21cm. Either CT nor MRI could classify the lesion. A diagnostic laparoscopy with biopsy of the
hepatic lesion was performed. Intraoperatively, no other tumor, especially no peritoneal metastasis
was found. The histology of the liver showed a NET grade 2, immunohistochemically indicative of a
pancreatic primary. No evidence of a pancreatic tumor was found by either CT nor PET-CT. Biochemically, chromogranin A and 5-hydroxyindoleacetic acid were not elevated. At the interdisciplinary tumor
board, the hepatic lesion was assessed as resectable. Due to the size of the metastasis in the liver, an
Associating Liver Partition and Portal Vein Ligation (ALPPS) was performed and a complete resection
achieved in a second operation. Histologically, the hepatic metastasis was a moderated differentiated
NET with a Ki-67 index of 5%. Intraoperatively during the routine revision of the abdominal cavity, in the
caudal area of the pancreatic head was a 7mm lesion palpated and removed. The histology of this
lesion showed a NET with similar immunohistochemical characteristic as the liver metastasis with perineural infiltration. To complete an oncological resection, mid-pancreas was subsequently removed.
This resection specimen only showed a neuroendocrine microadenoma of 0.2cm but no further NET.
Conclusion: It is well established that tumors below 1 cm are hardly be visualized by imaging. However they can already metastasize to other organs, mainly into the liver. This case report underlines
the need for thorough intraoperative palpation of typical tumor localizations by the surgeon to detect
minor primaries.

gleichentags ein ausgedehntes Debridément unter Mitnahme der Oberschenkelfaszie. Wundabstriche
ergaben eine Besiedlung mit Proteus mirabillis, Clostridium ramosum, Enterobacter cloacae und multiresistente Pseudomonas aeruginosa (Foto 2). Im Verlauf wurde dann das VeraFlo-System mit Spülung Microdacyn® alle 12h mit einer Einwirkzeit von 10 min verwendet.
Results: Erneute Abstriche zeigten eine deutliche Reduktion der bakteriellen Kontamination. 10 Tage
nach Beginn der Anlage des Saug-/Spülverbandes konnte der Weichteildefekt mit Spalthaut gedeckt
werden. Es zeigte sich ein problemloses Anwachsen der Transplantate (Foto 3) und eine vollständige
Epithelialisierung der noch offenen Stellen.
Conclusion: Das Microdacyn® erfolgreich Biofilme aus Pseudomas aeruginosa aufbrechen und
beseitigen kann, wurde mehrfach in Falldarstellungen publiziert. In einem geschlossen System des
Vakuumverbandes im Weichteilgewebe sind von den üblichen Antiseptika neben Microdacyn® nur
Lavasept®, Prontosan® und 0,9% NaCl-Lösung empfohlen. Ein weiterer Vorteil liegt in der kurzen
Wirkeintrittszeit von ca. 30 sek. Damit übertrifft es Povidon-Jod, Octenidin und Polyhexanid deutlich.
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The use of a standard PFNA augmentation set in cement augmentation for mini-open stabilisation in
lower limb fracture of osteoporotic bones
M. Elantkowski, S. Bäuml, A. Browa (Lachen)

Pathologic femur fractures following limb-salvage surgery and radiotherapy for soft tissue sarcomas:
they don’t heal!
T. Bretschneider, C. Michelitsch, H. Frima, M. Furrer, C. Sommer (Chur)
Objective: Combined limb-sparing surgery and radiation therapy are considered the standard of care
for soft tissue sarcomas (STS) of the extremities. The correlation between radiation therapy and the
risk of postradiation fracture is known but underestimated and can end up in serious long-term complications.
Methods: We reviewed the records of 3 patients with pathological femur fracture years after wide
local excision of a STS of the proximal lower extremity with postoperative radiation therapy. All patients received more than 50 gray to the entire femur circumference; no one received perioperative
chemotherapy, and during surgery, all patients had bone exposure, whereas only two patient had the
periosteum stripped.
Results: Two patients were female and one male. The median time from surgery/radiation to fracture
was 116 months (range, 84 to 156 months). The median age at the time of diagnosis was 66 years
(range, 54 to 79 years). All fractures occurred within the radiation treatment field. Two fractures occurred after minimal or no trauma, one fracture occurred after a mountain bike fall. All three fractures
3/3 (100%) developed a non-union. One patient died due to uncontrolled pulmonary metastasis and
local recurrent disease. In the second case we had to perform an exarticulation at hip level due to
uncontrolled infected non-union with soft tissue defect despite several surgical revisions. The fracture
of the third patient is finally healed after two years.
Conclusion: Local control rates after combined therapy for the treatment of soft-tissue sarcomas are
high. However pathologic fractures after radiation therapy pose an extreme challenge in their treatment
and may be associated with long-term complications that can cause physical disability and impairment of the quality of life.

P31
Effektive Behandlung eines mit Pseudomonas aeruginosa (multiresistent) besiedelten Weichteil
defektes
L. Nowak, J. Aebi, D. De Lorenzi (Grabs)
Objective: Kontamination grosser Hautdefekte durch Pseudomas stellen eine Herausforderung dar.
Vor der plastischen Deckung muss der Wundgrund keimfrei und ausreichend Granulationsgewebe
vorhanden sein. Eine richtige lokale Therapie ist Voraussetzung für den Erfolg und gleichzeitig soll
der Spitalaufenthalt möglichst kurz sein. Mit dem Vakuumsystem VeraFlo™ (Firma: KCI) kann in
wählbaren Abständen die Wunde mit einem Antiseptikum gespült und drainiert werden. Lokale Therapie und Förderung der Granulation laufen parallel. Zwei Voraussetzungen muss eine antibakterielle
Spüllösung in dem VeraFlo™-Verfahren erfüllen. Sie muss erfolgreich den vorhandenen Bakterienfilm
bekämpfen können und darf bei lokal verlängertem Kontakt in dem geschlossenen System eines Vakuumverbandes keine Nekrosen des Wundgrundes erzeugen. Ein Erfolgreicher Einsatz der Spüllösung
Microdacyn® in der Kombination mit dem VeraFlo™System soll in dieser Falldarstellung demonstriert
werden.
Methods: Zuweisung eines 46-jährigen Patienten mit einem ca. 12 cm grossen gangränösen Hautdefekt am rechten Oberschenkel (Foto 1). 1 Woche zuvor hatte sich der Patient an einer Palette
gestossen. Bei septischen Zustand mit dem klinischen Bild einer nekrotisierenden Fasziitis erfolgte
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Objective: We describe one case where the fixation was performed using a locking compression plate,
and standard screws. In contrast to the usually performed treatments with cement augmentation
(during the open reduction stabilisation of osteoporotic fractures with the plate) Wähnert et al. (2014)
Goetzen et al. (2014), it was not necessary to use a cannulated and perforated locking screws, nor a
special augmentation kit.
Methods: Miss X.Y., an 81-year old patient, sufferd on a multifragmentary, strongly dislocated, distal
periprosthetic femur fracture. We used the previously mentioned 13-hole-LIS (316 mm) plate. In the
area of the distal femur, pre-drilling holes for the screws were made. Next, the cement augmentation
was inserted into the screw channels, applying 2 ml of PALACOS for each channel. For this purpose,
the cement aspiration kit of the PFNA system was used. The PFNA-cement kit proved to be applicable
in this instance, and we did not encounter any issues during the injection process. Finally the screws
were screwed into the cement bed.
Results: 8 months after the initial trauma the walk was good and the range of motion at 0-0-115°. No
sings of the infection were visible. The X-ray control showed a modest consolidation, and no dislocation
of the osteosynthesis material or a plate breaks.
Conclusion: The described procedure proved to be easy to perform, and did not require any special
cannulation screws, and was carried out using widely available PFNA-kit. We believe that similar treatment can be successful in cases of severely developed osteoporosis. As shown in multiple studies, it
reduces the number of cycles that are needed to re-break, however the consideration described above
must be taken into account.

P33
Posterior access to the dorsal proximal tibia: a possible solution
M. Bernasconi, M. Molina, M. Arigoni (Locarno)
Objective: Our case presents an alternative approach to the dorsal proximal tibia to perform an osteosynthesis of a special fracture pattern.
Methods: A 41-year old patient was admitted with a fracture of the proximal tibia plateau. The lateral tibia showed a postero-lateral split with depression of two joint fragments, while the medial plateau had
only a split fracture on the posterior part. We decided to perform a posterior access with two fascial
windows. The first fascial access was performed medially to the medial head of the gastrocnemius to
stabilize the medial plateau using a postero-medial LCP as an antiglide plate. The second window was
performed laterally to the lateral head of the gastrocnemius with exposure of the common peroneal
nerve obtaining the reduction of the lateral joint surface, which was then filled with cancellous bone
and fixed with a third tube plate 3,5 mm also using the antiglide principle. The osteosynthesis of the
lateral split was finally performed with three percutaneous cannulated screws 6,5 mm. Postoperatively
the patient was allowed partial weight bearing for six weeks. Because of the undisplaced fracture of
the tibial insertion of the anterior cruciate ligament flexion was limited to 60°.
Results: At 6 weeks follow-up the patient showed a mobility of the left knee of 90° flexion with an extension loss of 10°. There wasn’t any instability of the anterior cruciate ligament. The patient complained
about a slight hypesthesia of the postero-lateral calf without any loss of sensibility or motricity in the
foot which was related to the surgical approach with preparation of the common peroneal nerve.
Conclusion: Many difficult approaches are described in the literature but most are either postero-medial (Frosch) or postero-lateral (Lobenhoffer) and do not allow good vision of both sides of the posterior

proximal tibia. Although the direct posterior approach (Alpert) enables a good vision on the whole
posterior proximal tibia it involves the preparation of the posterior neuro-vascular bundle with potential
risks of injury of nerves and vessels. Our surgical approach is actually a combination of the posteromedial and the postero-lateral approach with one skin incision without exposition of the posterior tibial
vascular bundle. In comparison to the combination of two skin approaches our technique allowed a
greater flexibility during fracture reduction and osteosynthesis.

*

*

*

P34
Posttraumatic symptomatic femoral nerve compression due to lesser trochanter migration
M. Waltenspül (Uster)
Objective: We report a case of symptomatic femoral nerve compression due to postoperative inguinal
migration of the lesser trochanter more than one year after intramedullary fixation (nailing) of a multifragmentary pertrochanteric fracture (AO 31-A2).
Methods: Lesser trochanter involvement is often seen in pertrochanteric fractures and indicates an unstable fracture after reduction. Those fractures are generally treated at our clinic using intramedullary
nailing. Lesser trochanter fragments are usually not addressed with fixation except for large fragments.
Results: A 69-year old female patient presendet her self in an unplanned follow-up with new onset of
severe left inguinal pain, radiating into the anterior thigh and intermittent swelling since three weeks.
Past surgical history was intramedullary fixation (nailing) of a multifragmentary pertrochanteric fracture (AO 31-A2) 15 months ago and metal removal 3 months ago due to tractus iliotibialis irritation by
the dynamic blade. Clinical findings were severe limping, inguinal tenderness and a palpable mass.
Radiological imaging showed lesser trochanter migration and compression of the femoral nerve bundle. After ultrasound controlled infiltration with local anesthetics was done, the patient was painfree.
Surgical revision was performed using a direct anterior inguinal approach. The lesser trochanter could
be identified and was completely resected, consequently decompressing the femoral nerve bundle.
Postoperatively the patient was symptom-free and showed complete recovery within 6 week follow-up.
Conclusion: Problems due to lesser trochanter migration is a rare complication and only few cases
have been reported in literature. Of these, all complication occurred perioperatively (vascular dissection) or within a short time interval to osteosynthesis (aneurysma spurium, nerve compression). We
found one case report with similar clinical presentation which occurred 17 days after osteosynthesis.
No case of this complication has been described in long term follow-up (>1 year). When rapid treatment with resection and neural decompression is performed, complete recovery can be achieved.
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P35
Anterior rectus sheath autograft in WRAP-augmentation of achilles tendon rupture
F. P. Schäfer, V. Sander, C. Pothmann, F. Allemann, H.-P. Simmen, H.-C. Pape (Zurich)

5 months postoperativ
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1 year postoperativ

Objective: Achilles tendon ruptures can be counted towards the common traumatic ankle injuries. As
such, there is a comparatively large set of treatment options including surgical as well as non-surgical
approaches. The purpose of this case report is to demonstrate a new technique for a specific sub
group of Achilles tendon ruptures that present with a large tendinous gap.
Methods: We used a two-step procedure designed to grant additional stability through an autograft
from the anterior rectus sheath of the patient. Two patients were treated after suffering traumatic Achilles tendon ruptures on the left side with a gap of more than 3.5cm and a high demand in daily activities. The reconstruction was performed using an upper quadrant recuts sheath as a WRAP-augmentation. After securing the transplant tissue the abdominal wall was reconstructed using a vicryl – prolene
– mesh . Afterwards a standard approach to the Achilles tendon was performed with a KirchmayrKessler suture. The end result was then stabilized with a rectus sheath WRAP over a length of 14-15cm.

1 year
1 year
postoperativ
postoperativ
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On the here reported cases multiple clinical follow-ups were performed over a five year period.
Results: We can report highly satisfying results with a return to sports activity after 6 months and no
complications.
Conclusion: We believe the rectus sheath autograft an effective solution for Achilles tendon ruptures
with large gaps in healthy patients that demonstrate a high demand in daily activities.

P36
Local antibiotic application with calcium sulphate as carrier material to enhance debridement and
hardware retention in early fracture-related infection: a promising strategy
K. Reinisch, P. Wahl, C. Meier (Winterthur)
Objective: The established treatment strategy for early fracture-related infection after internal fixation
consists of surgical debridement, systemic antibiotics and the removal or staged exchange of the
implants. High local antibiotic concentrations should enhance treatment success. Antibiotic-loaded
calcium sulphate beads (CSB), placed around the implant at the site of infection, deliver antibiotics in
concentrations approximately 10 times higher than what is achievable with PMMA, with concentrations remaining above therapeutic thresholds for more than 8 weeks, without systemic toxicity. Furthermore, the beads dissolve within 2-3 months, making their removal unnecessary. The methodology of
this treatment modality is explained and illustrated with three clinical cases.
Methods: A 19-y old male patient suffered a complex fracture of the pelvic ring. Nine days after internal fixation, infection with S. epidermidis was identified in an aspiration of a fluid collection. Revision
was performed, including debridement, irrigation and placement of vancomycin-loaded CSB around
the plate. Treatment was completed with systemic application of antibiotics for 6 weeks. An 88-years
old male patient had an intertrochanteric fracture fixed by cephalomedullary nailing. Due to persistent
wound secretion with detection of coagulase-negative staphylococci, revision with implant retention
was performed on day 19. The CSB had been loaded with vancomycin and systemic antibiotic treatment for 6 weeks was initiated. A 59-year old male patient reported increasing pain 3 weeks after
internal fixation of a fractured anterior acetabular column. CT investigation revealed a fluid collection
along the plate and a hip joint effusion. Aspiration was positive for S. aureus. Revision as described
above was performed and vancomycin-loaded CSB were applied. A 6-week course of systemic antibiotics was given.
Results: Up to now, all patients were followed for at least 6 months. No further surgery was necessary
in any patient and fracture healing was evident in all cases without any signs of a persisting or recurrent infection.
Conclusion: Antibiotic-loaded CSB deliver high local antibiotic concentrations over several weeks. This
might help to retain internal fixation devices which otherwise would have to be removed, thus reducing
morbidity of fracture-related infection.

with regard to the frequency of the disease. The diagnosis is usually made histopathologically. Immunohistochemical staining with S-100 can be used to visualize nerve cell proliferation and to prove the
disease. We report a case of right-sided abdominal pain for three years but without any abnormalities
in laparoscopy.
Methods: A 56-year-old man complained of abdominal pain in the right lower quadrant intermittend for
three years. Diagnostic laparoscopy was performed to treat umbilical hernia three years before without
macroscopically conspicuous findings of the appendix. After persistence of pain the patient underwent
a laparoscopic cholecystectomy due to gallstones one year later. At the time of the last appointment
the CT scan did not reveal any morphological changes. Another laparoscopy showed just a slightly
thickened appendix and appendectomy was performed.
Results: Histopathology revealed a neurogenic appendicopathy. The patient was free of complaints
immediately after surgery and eight weeks later.
Conclusion: Neurogenic appendicopathy, as a differential diagnosis of right lower abdominal pain,
is difficult to distinguish clinically from appendicitis. Macroscopically, the disease cannot be reliably
differed from normal findings. Therefore, in the case of pain in the right lower abdomen and inconspicuous findings in laparoscopy, an appendectomy should be performed for histopathological evaluation.

Magnification 40x, hematoxylin and eosin staining shows obliteration of the lume
with neurogenic proliferation.
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P37
Carcinoma in disguise – metastasis of breast cancer presenting as stenosing tumour of the cecum
G. Bassarak, S. Ebinger, S. Sinz, S. Bischofberger, W. Brunner (St. Gallen/Rorschach)
Objective: Breast cancer is the leading malignoma in females. It mainly metastasizes in bone, liver,
brain, and lung. Although few cases with gastrointestinal metastases are described, patients show
symptoms and often get treatment for gastrointestinal cancer. We report on a case initially treated
as cancer of the cecum turning out as a metastasis of a yet undiagnosed carcinoma of the mamma.
Methods: A 83 year old patient presented herself to our emergency department with progressive abdominal pain, defecation irregularities, recurring vomitus and weight-loss since two months. Associated morbidities were obstructive pulmonary disease and an asymptomatic axial hiatal hernia. CT
scan and colonoscopy showed a stenosing tumour of the cecum, suspected infiltration of the abdominal wall. Furthermore a diffuse soft-tissue-formation of the right mamma was detected and diagnostic
workup recommended. The interdisciplinary therapeutic decision due to symptoms was to primarily
perform a laparoscopic oncologic resection of the right hemicolon. Biopsies during colonoscopy were
done, and later the results described the possibility of a mamma carcinoma as the primary tumour.
Results: After laparoscopic exploration conversion to open oncological right hemicolectomy had to
be performed due to infiltration of the abdominal wall. Definite histology showed a manifestation of an
invasive lobar carcinoma of the mamma. Diagnostic workup was completed and biopsies of the mamma tumour were done, showing an invasive lobar G2 breast cancer and a PET CT metastasis-suspect
lymph node in the right axilla. Decision at the breast cancer board was palliative endocrine therapy.
Conclusion: Gastrointestinal metastasis of breast cancer is an uncommon cause of surgical need for
resection, but should be considered. Due to stenosing symptoms the therapy for the cecum tumour
had to be performed before workup of the suspected breast cancer could be completed.

P38
Neurogenic appendicopathy – a relevant differential diagnosis of appendicitis
S. Taha-Mehlitz1, S. Rauthe1, M. Zuber2, M. von Flüe1, M. Beluli2 (1Basel, 2Olten)
Objective: Neurogenic appendicopathy is rarely considered as a differential diagnosis of appendicitis. The prevalence of the disease is assumed to be 10-20%. In patients with typical symptoms and
macroscopically inconspicuous appendix (“negative appendectomy”), histopathological changes of
neurogenic appendicitis could be detected up to 57%. Despite the frequent occurrence of neurogenic
appendicopathy, the pathogenesis remains unclear. Serotonin, the neuropeptide substance P and the
vasoactive intestinal peptide with their pronoziceptive effect and chemotaxis were attributed to be a
cause of pain. The symptoms are variable and sometimes clinically indistinguishable from appendicitis. Neither sonomorphologically nor in the CT scan pathognomic diagnostic features have been
described so far. A macroscopically inconspicuous appendix is typically found, only in the obliterated
form a thickened tip of the appendix may occur. Therefore, the removal of the appendix should be done

62

swiss knife 2019; 16: special edition

Magnification
40x,
the immunhistochemical
staining
with positivity for S-100.
Magnification
40x, the
immunhistochemical
staining with positivity
for S-100.
Magnification 40x, the immunhistochemical staining with positivity for S-100.
P39
Diverticulitis of the vermiform appendix mimicking acute complicated appendicitis
S. Taha-Mehlitz, S. Geisler, M. von Flüe (Basel)
Objective: Diverticulitis of the vermiform appendix is a rare disease. The incidence of diverticulosis of
the appendix is less than 2%, whereas acute inflammation is described to be 0.8% of all resected specimen for acute appendicitis. Clinically and radiologically it is difficult to differentiate between acute or
chronic appendicitis and diverticulitis of the vermiform appendix. Appendices with diverticulosis may
lead to complications like acute bleeding and periappendicular fibrosis and seem to be associated
with a higher rate of perforation and underlying malignancies. We report a rare case of acute diverticulitis of the vermiform appendix mimicking complicated appendicitis.
Methods: A 59-year-old female patient presented with right sided abdominal pain for two weeks. Despite antibiotic therapy with ciprofloxacin during five days, the pain was progressive. Laboratory tests
showed an elevated white blood cell count of 20.9 Giga/l and C-reactive protein of 142 mg/l. The
computed tomography (CT) confirmed a liquid mass in the right iliac fossa, measuring 10 x 10 x 6
cm emanating from the inflamed appendix vermiformis. Due to suspected perityphlitic abscess, the
purulent fluid collection was drained for 13 days and antibiotic therapy was administered immediately.
In the following course a paralytic ileus occurred, which was treated conservatively. After recovery, the
appendectomy “à froid” was performed eight months later. A CT scan documented a completely re-

gressing abscess preoperatively. Diagnostic laparoscopy showed an adherent appendix to the terminal ileum with a slightly thickened tip. The remaining abdominal cavity showed no abnormal findings.
The postoperative course was uneventful.
Results: Histopathology revealed a diverticulosis of the tip of the vermiform appendix with acute and
subacute inflammation, which was most likely the cause of the abscess.
Conclusion: Diverticulitis of the vermiform appendix is a rare differential diagnosis of acute and subacute pain in the right iliac fossa. Appendectomy is recommended for diverticulitis of the appendix, even
for non-irritated appendices with diverticulosis, for symptom-free patients or appendiceal diverticulosis
as an incidental finding, due to higher perforation rate in cases of inflammation and to exclude neoplastic growth.

The CT scan shows the abscess

P40
Diaphragm disease im Colon ascendens ohne Einnahme von nichtsteroidalen Antirheumatika – ein
Fallbericht
R. Bauer1, U. Pfefferkorn2,3 (1Liestal, 2Dornach, 3Olten)

Objective: Diaphragm disease des Colons ist eine seltene Erkrankung, bei der membranartige Stenosen im Darm zu Blutungen und Abdominalbeschwerden führen. Sie ist in der Regel mit der Einnahme
von nichtsteroidalen Antirheumatika (NSAR) assoziiert. Frauen sind wesentlich häufiger betroffen als
Männer, das durchschnittliche Alter bei Diagnosestellung liegt bei 65 Jahren.
Methods: Klinischer Fallbericht.
Results: Eine 67-jährige Patientin wurde zur weiteren Abklärung einer Eisenmangelanämie zugewiesen. Sie litt ausserdem unter rezidivierenden Abdominalschmerzen und ungewolltem Gewichtsverlust.
In der Koloskopie zeigte sich im Colon ascendens eine endoskopisch nicht passierbare Stenose mit
einer stecknadelkopfgrossen, 2-3 mm durchmessenden Öffnung in einem membranartigen Segel.
Aufgrund der passagerelevanten Stenose führten wir eine laparoskopisch assistierte Ileozökalresektion mit Ileoascendostomie durch. Intraoperativ sahen wir einen narbigen Schnürring im Bereich des
Colon ascendens. Histologisch zeigte sich im Bereich der Stenose die normal strukturierte Mukosa, die
Submukosa war hingegen vollständig fibromuskulär obliteriert. Bei der ambulanten Verlaufskontrolle
vier Wochen postoperativ war die Patientin beschwerdefrei.
Conclusion: Diaphragm disease im Darm ist in den meisten Fällen NSAR-assoziiert, in unserem Fall
bestand jedoch keine vorangehende Einnahme von NSAR. Am häufigsten treten die Diaphragmen im
Colon ascendens auf (50%), so auch in unserem Fall. Das typische histologische Zeichen ist eine lokalisierte submukosale Fibrose. Dieses Charakteristikum unterscheidet ein Diaphragma von einer stark
ausgeprägten normalen Plica im Darm und könnte die Folge von durch Fibrose heilenden Verletzungen
der Darmmukosa sein. Eine maligne Entartung ist bisher nicht beschrieben. Die Therapie besteht im
Stoppen der NSAR Einnahme, der endoskopischen Dilatation der Stenosen wenn möglich sowie der
allfälligen
in the right lower abdomen, measuring
10Resektion
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cm. Darmabschnitte.

The CT scan shows the abscess in the right lower abdomen, measuring 10 x 10 x 6 cm.

The CT scan shows the abscess in the right lower abdomen, measuring 10 x 10 x 6 cm.
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Atypical presentation of colon adenocarcinoma: Intestinal obstruction due to sigmoid intussusception of a colon tumour (pT3) to the recto-sigmoid area – an approach to management of an acute
intestinal occlusion
P. Landzberg, F. Abboretti (Yverdon-les-Bains)

Objective: Case report.
Methods: Intestinal obstruction is defined as an impairment, arrest or reversal of the normal flow of
intestinal contents. It most commonly occurs due to a mechanical problem—an internal or external
mass, a volvulus or surgical adhesions. The most common cause of large bowel obstruction in patients above 50 years old is colon carcinoma [1]. Sigmoid intussusception of a colon tumor into the
recto-sigmoid area is extremely rare [2]. Signs and symptoms are poorly sensitive and laboratory findings are non-specific. An abdominal CT scan is needed to provide a preliminary diagnosis, but the
conclusive diagnosis is determined by laparoscopic exploration [3-4].
Results: A 53-year-old male patient was admitted to our Emergency Department for abdominal pain.
He stated that the pain had worsened since the previous night. He had not passed flatus but denied
nausea or vomiting. He had lost 20kg in the past year, and only reported a history of chronic constipation. He denied any personal or family past medical history of gastro-intestinal or oncological diseases.
Aside from high blood pressure, he was hemodynamically stable upon presentation. Laboratory exams revealed signs of inflammation, namely an elevated white blood cell count and CRP value (91.7
mg/L). An abdominal CT scan showed stenosis of the sigmoid, intussusception of the distal sigmoid
into the recto-sigmoid area and possible volvulus (Figure A & B). There were also signs of rectal intusThe specimen
of the vermiform
with slightlyappendix
thickened tip. with slightly thickened tip.
susception, possible due to the presence of a mass. The patient underwent tumor resection by the
The
specimen
of theappendix
vermiform
The specimen of the vermiform appendix with slightly thickened tip. Hartmann’s operation, during which the tumor was found to be abcessed (Figure C). Pathology results
showed a low grade adenocarcinoma (pT3, pN1a, (1/12), pV0, pN1, pPm0), specifically a tubulovillous adenocarcinoma.
Conclusion: Diagnosing colon adenocarcinoma can be challenging but must be done in a timely fashion. Although imaging (namely abdominal CT scan) is needed in order to have a preliminary diagnosis,
the laparoscopic approach is essential in cases like these where the presentation is unusual.

P42
A case of an exophytic lipoma at an unusual location
P. Leisibach, N. Roth, E. Angst (Glarus)
Objective: Lipomas, the most common soft-tissue tumors (1), are typically located subcutaneously in
the neck or upper back. Rarely, they can also occur in deeper or unusual locations (1-3). We present
the case of a 46 year old woman with a large exophytic lipoma of the left buttock.
Results: The patient noticed a tumor on her left buttock which grew constantly over the past year
(Figure 1). Except for an impaired sensitivity over the tumor she was asymptomatic. The pathology lay
about 2 cm from the natal cleft and 5 cm from the anal verge. It had a size of 5x5 cm and a peduncle of
3 cm in diameter. The tumor itself was soft, but in the peduncle a restiform structure could be palpated.
To exclude a sarcoma we performed an MRI, which showed that the tumor had no contact to the
Hematoxylin and eosin staining shows the appendiceal lumen on the right side and the diverticula on the left gluteal muscle and only contained fatty tissue without signs of malignancy (Figure 2). For mechaniHematoxylin and eosin staining shows the appendiceal lumen on the right side and the
side with slight inflammatoric infiltration.
cal and hygienic reasons we performed a complete excision of the tumor under general anesthesia.
diverticula on the left side with slight inflammatoric infiltration. Intraoperatively, the subcutaneously laying peduncle was 6cm long (Figure 3). The pathology report
confirmed the diagnosis of a subdermal lipoma. The postoperative course was uneventful.
Conclusion: Treatment for benign soft-tissue tumors like lipomas is usually not necessary. If the lesion
causes symptoms, is cosmetically unacceptable or potentially malignant it should be resected (1). If
a suspected lipoma is growing at an unusual location or in an unusual shape, careful planning of the
surgery is essential. This may include preoperative imaging to rule out a potentially malignant tumor
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plained by enhanced mobility of our population with international travelling or by importation of contaminated food as well as by changes of the climate.
Methods: A 52 years old otherwise healthy man underwent follow-up MRI for adrenal incidentaloma.
MRI revealed a suspect mass of 17x11 mm in the right parieto-colic gutter. The Patients history did not
reveal any symptoms, especially no B-symptoms. In order to clarify the nature of the lesion a PET-CT
scan was performed which did not demonstrate any areas of high activity. A repeated MRI a few weeks
Figure 1: Preoperative situation showing a tumor on the left buttock near the anal
laterverge
revealed no change of the peritoneal mass. Exploratory laparoscopy with excision of the mass
was performed.
Results: At histology, the presence of an unknown parasite with necrotic material surrounded by a
fibrous capsule could be demonstrated. However, patient’s history did not reveal any travels in tropical
zones. There was only a trip to Mallorca a few months before, where the patients experienced flu-like
symptoms for some of days.
Figure 1: Preoperative situation showing a tumor on the left buttock near the anal verge
Conclusion: Parasitic infections are often difficult to diagnose since symptoms are not very specific
and sometimes even inexistent, as also seen in our case. Some infections can resolve spontaneously
with degeneration of the parasite in the human body. However, some types of parasites may persist
Figure
Preoperative
situation
tumor
on thenear
leftthe
buttock
near the anal verge for many years, causing chronic inflammation. Such inflammations may even lead to the development
Figure 1:1:
Preoperative
situation
showingshowing
a tumor onathe
left buttock
anal verge
of cancers, as the bladder cancer in patient affected by schistosomiasis. Masses or granulomas may
be found in cases of infections with parasites like helminth’s and anisakis, who are able to penetrate
the intestinal wall and cause a peritoneal inflammatory reaction. E.g., the larvae of Paragonimus westermani penetrates the intestinal wall and migrates then into the lung’s trough the peritoneum. The
nodes or masses found in such cases can be variable in size, shape and numbers, and may contain
parasites in different life stages. Although uncommon, it is important to include parasitic infection in
the differential diagnosis of newly detected peritoneal masses, especially among young and healthy
subjects even without history of traveling in tropical zones.

Figure 2: Preoperative MRI (sagittal plane on the left, transverse plane on the right)
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Figure 2: Preoperative MRI (sagittal plane on the left, transverse plane on the right)

Figure 1 Aspect of the node found in the parieto-colic gutter during laparoscopy
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Figure 3: Intraoperative (tumor with peduncle) and postoperative situation
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P43
Influence of type of anticoagulation - direct oral anticoagulants or vitamin K antagonists – on length of
hospital stay and hospitalisation rates in patients with gross haematuria: a retrospective cohort study
M. Müller, F. Bosshard, M. Nagler, B. Roth, A. K. Exadaktylos, T. C. Sauter (Bern)

Figure 3: Intraoperative (tumor with peduncle) and postoperative situation

Objective: The aim of our study was to investigate the influence of type of anticoagulation - direct oral
anticoagulants (DOAC) vs. vitamin K antagonists (VKA) – on length of hospital stay (LOS) and hospitalisation rates in patients with gross haematuria, as gross haematuria in anticoagulated patients can
be distressing, difficult to control and even life-threatening.
Methods: Design and setting: This retrospective cohort study was conducted at the emergency department (ED) of a tertiary university hospital in Switzerland. Participants: All patients admitted with gross
haematuria from January 1st 2013 to December 31st 2016 were included. We compared the primary
clinical outcome parameters (hospitalisation rate and LOS) as well as secondary outcomes (ICU admission, ED LOS, and in-hospital mortality) in patients with gross haematuria on either DOAC therapy,
VKA therapy or no anticoagulants.
Results: We included 811 (100%) patients with gross haematuria; 53 (6.5%) patients were on DOAC,
compared to 85 (10.5%) on VKA and 673 (83.0%) patients without any anticoagulation. In confounder-adjusted multivariable testing, there were fewer hospitalisations (odds ratio: 2.2, 95% CI: 1.1-4.9,
p=0.028) and shorter LOS (geometric mean ratio: 2.2, 95% CI: 1.3-4.0, p=0.006) on DOAC than on
VKA. The secondary outcomes were not significantly associated with the anticoagulation groups. No
differences were found between the DOAC and no-anticoagulant groups for any outcome.
Conclusion: Gross haematuria in patients on DOAC therapy is associated with shorter hospital stays
and fewer hospitalisations compared to VKA.

P44
Parasitic infection mimicking a peritoneal tumour
I. Uhe, B. Egger, F. Pugin (Fribourg)
Objective: Parasites infections are mostly diagnosed in developing countries, but more and more
frequent they may be also found in patients of industrialized countries. This phenomenon may be ex-
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P45
Hemorrhage from internal pudendal arteries after blunt perineal trauma without pelvic fracture
S. Peisl, F. Barros, M. Firsova, B. Egger (Fribourg)
Objective: Pelvic hemorrhage is a life-threatening injury, which occurs mainly in association with pelvic
fractures in the context of severe trauma. We present the case of a hemorrhage from internal pudendal
artery (IPA) lesions in blunt trauma without associated bone fractures.
Methods: A 53-years-old male patient was admitted to our emergency department following a fall
onto his perineum from a scaffolding of 1 meter in height. Initial physical examination demonstrated
severe testicular edema and hematoma as well as slight pain on palpation in the left inguinal region.
Hemoglobin and hematocrit were 123g/l and 37%, respectively. X-ray of the pelvis showed no skeletal
fractures and testicular ultrasound revealed just a hematoma without associated rupture of testicular
structures. The patient was hospitalized for surveillance. The following days the patient developed a
growing hematoma with extension to both inguinal regions. Hemoglobin and hematocrit decreased
to 87g/l and 26%, respectively. Pelvic CT-scan revealed active arterial bleeding from a left IPA-branch
without the presence of any pelvic fractures. An additional angiography confirmed the rupture of the
left IPA branch (figure 1a) and also revealed the rupture of a right IPA branch (figure 1b). The bleedings
could successfully be controlled by angioembolization of both arterial branches. Imaging studies four
days after angioembolization demonstrated no residual bleeding. The patient could be discharged

with
ery

home five days after admission.
Results: The case presented here is unusual because pelvic hemorrhage following blunt trauma without associated bone fractures is extremely rare. A trauma severe enough to cause vascular lesions is
nearly always associated with pelvic fractures. In this case, considering the history of the trauma and
the presentation of the symptoms, the arterial lesions resulted from blunt trauma even in absence of
bone fractures.
Conclusion: Even though pelvic hemorrhage following a trauma without bone fractures is exceedingly
rare, this case shows that it should always be considered in perineal trauma. Delayed diagnosis of
pelvic hemorrhage increases significantly mortality and morbidity. Therefore, extended imaging studies should be performed in case of clinical suspicion in order to rule out vascular injuries. [1] Pera, M.,
Real, I.M., Pascual, M. et al. Eur J Trauma Emerg Surg (2007) 33: 87.

Results: 490 surgeons originating from 66 nations participated in this survey with the majority coming from Switzerland, the EU and Asia. Indication for surgery, operation type and wound rinsing were
answered homogenously. Perioperative setting (45% sterile, 55% semi-sterile), anesthesia (45% local,
55% general), antibiotic therapy (38% always, 35% never, 27% other), irrigation fluid (54% sterile, 32%
non sterile, 14% antiseptic), irrigation frequency (55% once daily, 30% twice daily), wound dressing
(69% packing, 31% coverage) were heterogeneously answered topics.
Conclusion: Treatment and aftercare of SSTI is processed heterogeneously throughout the world.
Focus should be on a patient centered treatment with the least impact on socioeconomic status. A
study focussing on different postoperative treatment options is needed to help create an optimal, socioeconomically accepted algorithm.

P47
Sterile versus non sterile wound irrigation following surgical treated soft tissue infections: a patient
centered, non inferiority design of a prospective – randomised, single blinded interventional trial
F. Oehme, A. Rühle, J. Metzger, R. Babst, F. Beeres (Lucerne)
Objective: Skin and soft tissue infections (SSTI) are commonly treated. Subsequent wound healing
period bears a significant morbidity. Primary aim was analyzing whether non sterile wound irrigation
(NSI) compared to sterile wound irrigation (SI) leads to comparable reinfection rates. Secondary outcomes were quality of life, time to wound healing and return to work.
Methods: Prospective, single blinded randomized controlled trial of consecutive patients with a SSTI.
Patients were randomized to the standard irrigation protocol (sterile saline) or interventional protocol
(tap water). Wound irrigation were performed according a standard protocol until wound healing. Routine controls were at 1, 3, 6 and 12 weeks.
Results: 120 patients were enrolled with 60 patients in each group. Patient characteristics and abscess dimension were comparable. Reinfection rates were statistically not significant (SI 6.6% versus
NSI 11.6 % (p: 0.529)). Non healing at 3 and 6 weeks was more frequent in the SI-group (85,7 % versus
66.7 %, p: 0.26). NSI-patients were 2 days faster back to work (18 versus 20, p: 0.701).
Conclusion: This trial proved non inferiority concerning the primary outcome for the non sterile wound
irrigation for surgical treated SSTI. Despite slightly higher reinfection rates patients in the NSI-group
benefit in terms of time to wound healing.

P48
Acute abdomen due to omental actinomycoma cake
B. Rouiller, C. Lippeck, B. Egger (Fribourg)
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usually not virulent. To become pathogenic AAM needs a mucosal disruption, therefore, the majority
of the cases of AAM are described after intestinal perforation, abdominal surgery or germ-entrance
through the genital tract. Immunodeficiency may lead to an infection without these factors; however,
haematogenous or lymphatic spread is exceptional.
Methods: A 50 years old woman, known for a gastric bypass 9 years ago, presented to the emergency department with an 8d history of diffuse abdominal pain without other symptoms. She had
normal vital parameters except for a body temperature of 38.1°C, peritonism in the left hemiabdomen,
a CRP of 133 mg/l and a WBC of 12 G/l. CT-scan demonstrated the gastric bypass without signs of
complications and a small amount of free fluid around a large heterogeneous mass of 10x6x6cm in
the omentum, suspect to be a phlegmon. Exploratory laparoscopy revealed an enlarged, hard and
inflamedabdomen
omental cake
adherences to the
abdominal wall and to the small bowel.
Acute
duewith
to inflammatory
omental actinomycoma
cake
Laparoscopic excision of the omental cake and evacuation of the specimen through a short supraumbilical laparotomy was performed. Surprisingly, histopathological result showed large amounts of
References
actinomyces in: necrotic tissue of the omental fat cake. The patient did well and could be discharged
home on the 6th post-operative day on oral antibiotics (AB) with Amoxicillin (1g 3x/d) for 2 weeks.
Choi Y et al. Omental actinomycosis imitating a foreign body infection Z
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Conclusion: The management of AAM is challenging because of its tendency to invade adjacent strucF. Acevedo et al. Actinomycosis: a great pretender. Case reports of unusual
tures per continuity.
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358—362however, in patients with a large infected tissue-volume a surgical
approach may substantially shorten the AB-treatment. Furthermore, patients not adequately responding to AB may also need surgical exploration.
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P46
International survey evaluating treatment of primary superficial skin abscesses
A. Rühle, F. Oehme, J. Metzger, R. Babst, F. Beeres (Lucerne)
Objective: Skin and soft tissue infections (SSTI), often affect younger patients and interfere with their
independency substantially. Existing guidelines display heterogeneous recommendations concerning
surgical aftercare. Primary aim of this survey was to present a nomogram for standard SSTI therapy
based on international expert opinions.
Methods: International survey on standard of care protocols for SSTI concerning surgical treatment
and aftercare. The survey was conducted in 2017 during two international conferences held in Switzerland.
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P51
Epidemiology of geriatric trauma – an analysis from the German Trauma Registry on 114.169 patients
F. Ziegenhain1, J. Scherer1, Y. Kalbas1, V. Neuhaus1, R. Lefering2, M. Teuben1, K. Sprengel1, H.-C. Pape1,
K. O. Jensen1 (1Zurich, 2Cologne/DE)

P49
Operative management of transverse sacral fractures: single-centre report of initial management and
long term outcome
L. Peterer, C. Michelitsch, T. Müller, C. Sommer (Chur)
Objective: Transverse sacral fractures are rare in contrast to the more common vertical fractures. The
most common trauma mechanism is a fall from height, usually caused by direct trauma. Because of
their rarity, the literature on surgical managements is limited. We present two cases of massive displaced transverse sacral fractures treated with a 3.5mm locking compression plate (LCP).
Methods: A 15-year-old girl landed on her lower back on a rock. Initial radiography showed a closed
transverse fracture of the sacrum at S3-4 with massive anterior displacement. She complained of sensory deficits in the perianal region. A 35-year-old man sustained a displaced transverse fracture of the
distal sacrum due to a fall from 4-5 m. Clinical and radiological assessment revealed a second-degree
open, transverse fracture of the distal sacrum without neurologic deficits. In both cases, a 3.5mm Tshaped LCP was used for definitive stabilization. The patients were told to avoid sitting for the first 6
weeks postoperatively or to use a ring cushion.
Results: Six and twelve weeks after surgery, the patients returned for a follow-up visit at our outpatient
clinic and were free of complaints. The wounds had healed without any signs of infection, and radiographs showed sufficient bone healing. No hardware failure or implant-related complication occurred.
In case 1, the implant removal was performed twelve months after the accident. Actually, 16 years after
the accident, the patient is completely free of complaints and expecting her first child. In case 2, implant
removal is planned for 1 year after surgery.
Conclusion: Operative stabilisation of displaced transverse sacral fractures using 3.5mm locking compression plates provides high stability and seems to be an adequate option for open reduction and
internal fixation. Our cases illustrate the benefits of surgical therapy for patients with neurologic deficits
and for patients with open fractures resulting in excellent long term functional outcomes.

P50
Prophylaktische Milzarterienembolisation bei traumatischen Läsionen im CT und/oder MRI zur Verhinderung einer zweizeitigen Ruptur
C. Pothmann, F. Allemann, H.-C. Pape, H.-P. Simmen, V. Neuhaus (Zürich)
Objective: Die zweizeitige Milzruptur ist selten, ihr Risiko ist unberechenbar und selbst bei sorgfältiger Diagnostik im CT und/oder MRI schwer vorauszusehen oder auszuschliessen. Es existieren keine
Richtlinien, wie lange ein Patient mit einer in der Bildgebung nachgewiesenen Milzläsion hospitalisiert
bleiben sollte. In der Regel tritt die zweizeitige Ruptur nach unserer Erfahrung und Studium der Literatur
innerhalb einer Woche auf. Es sind jedoch dramatische Verläufe nach zwei bis drei Wochen bekannt.
Daher liegt es nahe, hämodynamisch (noch) stabile Patienten mit Befunden im CT und /oder MRI einer
prophylaktischen Milzarterienembolisation zuzuführen.
Methods: In einer retrospektiven Studie an einem Level-1-Trauma Zentrum der Schweiz wurden zwischen 2010 und 2016 alle Patienten, die nach Trauma mittels CT und/oder MRI im Verlauf abgeklärt
wurden, eine klare Läsion im Milzparenchym aufwiesen und prophylaktisch embolisiert wurden,
näher untersucht. Als weitere Einschlusskriterien galten die hämodynamische Stabilität (systolisch >
90mmHg) sowie das Fehlen einer Indikation für eine Laparotomie.
Results: 11 Patienten (4 w und 7 m) mit einem Durchschnittsalter von 44 +/- 15 Jahren hatten eine
Milzverletzung erlitten, welche mittels Angioembolisation präemptiv behandelt wurden. Die Verletzungsschwere des Abdomens (AIS) betrug 3 in 9 und 4 in 2 Patienten. 3 Patienten hatten neben der
Milz- auch eine Nierenverletzung. Die Gesamtverletzungsschwere betrug im Durchschnitt ISS 22 +/- 5.
Jeweils 8 Patienten hatten ein zusätzliches Thorax- oder Schädelhirntrauma. Die Angioembolisation
erfolgte bei 5 Patienten am Eintrittstag, bei 3 Patienten am 2. Hospitalisationstag und jeweils bei einem Patienten nach 1, respektive 3 oder 4 Tagen. In einem Fall erfolgte eine komplikationslose selektive Embolisation eines Hauptastes der Arteria lienalis. Bei 10 Patienten erfolgte die problemlose
proximale Embolisation der Arteria lienalis. Die Verweildauer betrug 11 +/- 6.0 Tage. Wir verzeichneten
keine Todesfälle oder Komplikationen in Verbindung mit der Angioembolisation oder der Milzruptur.
Bei einem Follow-up von Median 3 Monaten (0 – 36 Monate) kam es zu keinen Komplikationen oder
Operationen.
Conclusion: Die Milzarterienembolisation ist eine mögliche, wenig invasive Methode, um bei klaren
Parenchymläsionen nach Abdominaltrauma die gefürchtete und noch immer risikobehaftete zweizeiti
ge Ruptur zu verhindern.
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Objective: The burden of geriatric trauma patients continues to rise due to the increasing life expectancy. The aim of this study was to determine epidemiological differences between geriatric trauma
victims and their younger counterparts.
Methods: Data on 114.169 adult trauma patients from the Trauma Registry of the German Trauma
Society was studied. All adult patients that were admitted since 2013 and had complete data sets were
included. Patients were grouped based on differences in age. Group 1 consisted of geriatric patients
(≥55 years) and patients aged 18-55 years were included in group 2. Additionally, the geriatric group
was further divided in additional subgroups based on age . Epidemiology and outcome were compared between groups.
Results: A total of 55.404 geriatric patients and 58.765 adult individuals were included. A male
pre-dominance was observed in both study groups. However, this effect was more prominent in the
younger patient group than in the elderly (respectively 77.4% vs. 63.7% male patients). Older age was
further associated with altered injury mechanisms: frequencies of traffic accidents and falls out of
greater heights decreased, whereas the occurrence of falls out of small heights increased up to 76.8%
of cases in patients > 90 years of age. Higher ASA-scores were encountered in the geriatric comparing
to the young patients group. Decreased utilization of total body CT-imaging at admission was observed
in older patients (50.7% vs. 80.7% in young patients). Mortality rates increased with age: the overall
mortality in young trauma patients was 7.0%, and a mortality rate of 40.2% was found in patients >
90 years of age.
Conclusion: This study shows that geriatric trauma patients are more often injured due to low-impact
trauma than younger patients. Furthermore, diagnostics as well as outcome differ between groups
and mortality rates are noticeably higher in the older patients. Given the aging society in Western Europe upcoming studies should focus on optimizing trauma care and implementing prognostic scoring
systems for the group of vulnerable geriatric patients.

P52
The most common injury distribution among multiple injured patients: what is the minimum requirement to treat multiple traumatized patients?
S. Halvachizadeh, B. Hatz, K. O. Jensen, L. Mica, V. Neuhaus, H.-C. Pape, K. Sprengel (Zurich)
Objective: The advances in medical research and treatment lead to more and more specialized medical centers. The goal of this study is to summarize the most common injury distribution within multiple
injured patients and to set a minimum standard for interdisciplinary treatment of these patients.
Methods: This study analyzed retrospectively multiple injured patients. Inclusion criteria were, according to the “Berlin definition”, minimum two different body regions with an AIS of ≥ 3 and at least one
physiologic change due to trauma (hypotension, GCS, acidosis, coagulopathy or age). Further, the
patients were subjects to emergency intervention within 24 hours after injury. The primary outcome
were injury distribution and primary surgical intervention.
Results: We included 751 patients in this study. The most common injured site was at the thorax
(78.6%) followed by injuries to the head (71.2%), the extremities (47.0%) the abdomen (41.4%), the
pelvis (22.2%) and the spine (18.4%). Out of these patients 94.7% had a surgical intervention within
24 hours. The most common interventions of these really polytraumatized patients within 24 hours include emergency thoracotomy (48.0%), insertion of an ICP-probe (31.1%) and emergency laparotomy
(26.3%). Of the patients with emergency thoracotomy before the area of early whole body CT-scan
only in rare cases there was a need for lung or heart surgery (0.3-5.8%). This differs to the patients with
laparotomy, who need liver or bowl surgery in 10.6 and 13.3% and a splenectomy in 33.5%. Patients
with pelvis or spine surgery have in up to 39.8/33.3% an intervention in the thorax or abdomen.
Conclusion: Since the multidisciplinary treatment is an elementary part in the specialized treatment of
multiple injured patients, we recommend a minimum requirement of inhouse surgeons with training
besides specialized orthopedic trauma especially in laparotomy, basic thoracic surgery and in ICPprobe placement.

P53
What is the optimal timeframe to stabilize spinal injuries in multiple injured paitents?
S. Halvachizadeh, B. Hatz, K. O. Jensen, L. Mica, V. Neuhaus, H.-C. Pape, K. Sprengel (Zurich)
Objective: Early stabilization of the spine in severely injured patients aims to reduce ventilation time,
rate of pneumonia as well as hospital stay without increasing injury-related complications rates. The
aim of this study was to assess the influence of stabilization of the spine on the outcome of severely
injured patients.
Methods: This study retrospectively analyses patients who are included in our trauma database. Inclusion criteria were ages 16 years and higher, an injury severity score ≥ 16 and injuries to at least two
body regions. The groups with and without surgical intervention at the spine were compared. Surgery
of the spine was stratified into three timepoints with regard to the day of the injury: immediately (day of
admission), early (within 48 hours) and delayed stabilization (>48h).
Results: We included 2665 patients in this study. The group without spine injury counts 7 patients;
2355 patients with spine injury don’t need or get any spine surgery. The remaining 303 patients who
were surgically stabilized due to spine injury were divided according to the timepoint of stabilization:
Immediately (n=141), early (n=68) and delayed (n=94). The group with delayed surgical intervention on the spine showed highest length of stay (LOS) in hospital (27 ± 14 days) as well as ICU LOS
(15±11 days) and ventilation days (10±11 days). There were no significant differences in mortality the
groups without injuries to the spine or immediate versus early stabilization. The mortality rate within the
operated spine-groups were 5.0%, 5.9% and 5.3%. The rate of pneumonia, infection and sepsis was

highest and significant different in the group with delayed stabilization (33.0 - 53.8% vs. 13.4 - 34.1%).
Conclusion: Our data suggest a similar ventilation time as well as hospitalization time, when injuries to
the spine are surgically stabilized within 48 hours compared to multiple injured patients without instable spine injures. The time to stabilization of the spine, however, does not seem to have an influence on
mortality rate, but on infectious complication. Based on these data, we recommend stabilization spinal
injuries within 48 hours as long as the general status of the injured patient allows this intervention.

P54
New genetic test leads to Birt-Hogg-Dubé syndrome: a case report
L. Korotcenko, S. Azzarello-Burri, A. Baumer, S. Hillinger, W. Weder, I. Opitz, O. Lauk (Zurich)
Objective: We present a patient with mutation in folliculin (FLCN) gene leading to Birt-Hogg-Dubé syndrome (BHD), which was underdiagnosed until next generation sequencing (NGS) and NGS-based
CNV analysis was accessible.
Methods: Considering our case report, there was made next generation sequencing (NGS) and NGSbased CNV Analysis.
Results: A 54-year old female patient with a history of breast cancer was first referred to our department in 2017. The patient presented with bilateral pulmonary blebs and suffered from strong back pain
and digestion problems. The initial diagnostic work up included a chest X-ray and computed tomography (CT) and led to the diagnosis of a huge bulla on the left side, whilst having bilateral unspecific
bullous lung tissue changes as well as pleural effusion. Alfa-1-Antitrypsin test was normal. Due to
persistent and progressive chest-pain on the left side and high infection parameters the bulla was
thoracoscopically resected, pleural effusion sampled, the pericardium fenestrated and an additional
tissue biopsy was taken. Histological work up showed no pathological findings. Therefore, patient was
discharged home without further treatment plans. Ten months later, after the diagnosis of renal angiolipoma, patient was referred to our clinic again with suspicion of BHD. The bulla, this time on the right
side, was progressive, wherefore it was resected. The definitive histology showed no prove of BHD
syndrome. Half a year later, patient was referred for germline genetic testing which was done by next
generation sequencing of several possibly associated genes such as FLCN (BHD) and TSC1, TSC2
(tuberous sclerosis) in a blood probe. A mutation in the FLCN gene responsible for BHD was found
in 21% of reads. FLCN gene, encodes folliculin, a protein that has been linked to the mTOR pathway.
Conclusion: Birt-Hogg-Dubé syndrome (BHD) is an autosomal dominant condition characterized clinically by skin fibrofolliculomas, pulmonary cysts, spontaneous pneumothorax, and a higher incidence
of renal cancer. The condition is caused by germline mutations in the FLCN gene. The availability of
new DNA-based diagnosis allows new insights into clinical variability of established disease genes.

P55
Pulmonal tularaemia mimicking non small cell lung cancer
S. Taha-Mehlitz, R. Schläpfer, A. Leiser (Lucerne)
Objective: Tularaemia is a bacterial zoonosis of the northern hemisphere. The infection is again required to be reported since 2004. Compared to 2016 the number of reported cases has doubled (131
cases in 2017). We report a case of a pulmonal tumor with surprising microbiological results.
Methods: A 78-year-old man, past professional racing cyclist, 30 pack-year smoking history presented
with a tumor, 3.4 cm in diameter, in the right middle lobe as an incidental finding. It was fluorodeoxyglucose (FDG) avid by PET scan with enlarged and FDG avid lymph nodes. Due to suspicion of a
malignant process middle lobe resection and lymphadenectomy were performed.
Results: The polymerase chain reaction (PCR) revealed Francisella tularensis. Ciprofloxacin was administered for two weeks. The postoperative course was uneventful. Francisella is a highly contagious
gram negative aerobic rod, especially the subspecies tularensis and holarctica occur in Central Europe. A seasonal accumulation during summer month is described. The infection is caused by animal contact (hares, rodents), ingestion of half-cooked meat, contaminated water or inhalation of dust
but also via ticks and mosquitoes. A transmission between humans has never been observed. The
incubation period is 3-5 (-21) days. Symptoms are fever, progressive infection of the entry site and
lymphadenopathy. It is possible that a relevant proportion of infections may not be detected because
of variable clinical appearance. Serological markers can be detected after one week at the earliest
and last for years, so does immunity. Microbiological cultivation or PCR is possible. Early antibiotical
therapy is crucial for the course of tularaemia. Resistant strains are known, therefore an antibiogram
is necessary. The duration of therapy is 10-21 days. The prognosis is generally favourable, mortality is
1% under therapy. Abscessed lymph nodes must be treated surgically. Ciprofloxacin and doxycycline
are used as postexposure prophylaxis. No approved vaccine is available.
Conclusion: In cases of unclear pulmonary tumors, an infectious cause has to be taken into account.
In patients with local inflammation, ulcer formation, lymphadenopathy, indistinct fever and corresponding travel history or profession, tularaemia should be considered. Early diagnosis and antibiotical therapy are crucial for the course of the disease.

P56
Postoperative lingula segment torsion after multi-segmentectomy: a case report
G. Somaini, R. Bumm, T. Latshang, M. Furrer (Chur)

Objective: Although torsions of remaining lobes after lobectomy are rare complications, they classicly
occur as middle lobe torsions after right sided upper lobectomy. With the rise of sublobar lung resecway of transmission
symptoms
tion techniques, atelectasis or even infarction of single remaining lung segments are more frequently
ulceroglandular/glandular contact to the bacteria even without
lympadenopathy with or without preceding primary ulceration,
observed. An individual clinical case and the diagnostic and therapeutic consequences are presented.
pre-existing lesion, bites of ticks/mosquitoes
abscessing or necrotizing lymph nodes
Methods: A 62 year old female patient was submitted for surgery with a pulmonary mass in the left
oculoglandulär
wiping with contaminated hand
one-sided conjunctivitis with edema of the lid or watery eye,
upper lobe, highly suspicious of a metastasis with a known primary invasive breast cancer. The patient
photosensitivity and regional lymphadenopathy
underwent anatomical segment resection of segments one to three without complications. However,
oropharyngeal
ingestion of contaminated water or food
usually one-sided cervical or submandibular lymphadenopathy,
after five days an atelectasis of the lingual segment was radiologically diagnosed. Bronchoscopy
stomatitis, pharyngitis, tonsillitis, stomach pain, vomiting, diarrhea
showed a torsioninhalation
of the lingula
segment and a lack of ventilation.
pulmonal
of bacteria
bronchopneumonia, cough, chest pain, dyspnea, nausea,
Results: Re-thoracoscopy was performed, showing a completely atelectatic and twisted lingula segvomiting, hiliar lymphadenopathy
ment. The segment was easily derotated and fixated with PDS sutures to prevent further torsion. After
re-thoracoscopy, the postoperative course was uneventful, the x-rays showed no atelectasis and bronchoscopy was normal.
form of infection
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Fig 4. Lingula fixation with sutures

Anastomosing hemangioma of the posterior mediastinum: a case report and review of the literature
S. Federici, I. Letovanec, H. Bouchaab, H. B. Ris (Lausanne)

Fig 3 Lingula after ventilation

Fig.
2 Lingula
Objective:
Anastomosingatelectatic
hemangioma (AH) is a benign vascular tumor originally described for the

first time in the genitourinary tract in 2009. Rare cases of AH have also been described in the liver and
in extra-genitourinary sites, mainly localized in the paravertebral region with all cases were situated
below the diaphragm. We herein present to our knowledge the first case of supra-diaphragmatica AH,
situated in the posterior mediastinum.
Methods: A 52-years old woman with a medical history of recurrent pulmonary embolism treated by
Figure 1b
rivaroxaban underwent MRI examination for a persistent right-sided posttraumatic plexopathy. CT and Figure 1b
Figure 1b
MRI revealed an asymptomatic 2.0x2.5 cm cystic lesion situated in the posterior mediastinum adjacent to the descending aorta. Since malignancy could not be ruled out with certainty with imaging
techniques, an excisional biopsy was performed with complete excision of the lesion by a left-side
thoracoscopic approach. The patient was discharged on postoperative day 3. Macroscopic examination revealed a well-circumscribed cyst of 2.5x2.0x2.0 cm in size. The histological analysis showed
a proliferation
capillary-sized
Lingula
fixation ofwith
sutures vessels with multiples anastomoses and expression of endothelial
(CD31, CD34) markers.
Results: AH is a rare subtype of hemangioma characterized by anastomosing vessel proliferations
which have been described in the liver and non-renal genitourinary sites. More recently, John and
Folpe, reported a series of 17 AH cases observed in unusual locations other than the renal and hepatic
sites but all of them were situated infra-diaphragmatically except one (upper extremity). Most patients
Fig male
4. Lingula
fixation
sutures
are in their 4th – 5th decades with a slight
predilection.
Most of thewith
lesions
are unilateral and the
size varied from 0.1 cm to 8 cm. The clinical and imaging presentation evoked a differential diagnosis
including sarcoma, neurogenic tumors, lymphoma, bronchogenic cyst, pulmonary sequestration and
aortic disease. Most reports confirm the benign behavior of AH, however, most of them were treated by
a complete excision because malignant disease could not be a priori excluded.
Fig
3 Lingula
after
Conclusion:
We reported
for theventilation
first time a case of anastomosing hemangioma situated in the posterior mediastinum which demonstrated the typical clinical, radiological features of an AH, despite its
unusual localization.

Figure 2

Figure 2
Figure 2
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Anatomical segmentectomy for lung volume reduction surgery after endoscopic coils insertion
J. Martin, S. Federici, A. Lovis, M. Gonzalez (Lausanne)
Objective: Lung volume reduction (LVR) is a palliative treatment which may improve quality of life and
pulmonary functions in patients with severe emphysema. Endoscopic approach by intrabronchial coils
insertion has been proposed as alternative for surgery. However, in case of failure of coils, surgery
remains technically possible but anatomical lobectomy is generally necessary due to the impossibility
to staple parenchyma through the coils.
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Methods: Here we present the case of 74-years-old woman who underwent VATS apico-posterior
bisegmentectomy of the right upper lobe after previous endobronchial insertion of coils.
Results: A 74-years-old women, with previous smoking was referred for severe COPD. Six years before,
she underwent LVR by bilateral intrabronchial coils insertion. After initial improvement, the patient presented progressively worse dyspnea and decreased quality of life. The preoperative pulmonary function tests showed FEV1 of 0.63 l (35% of predicted value) and DLCO (23% of predicted value) with an
associated hyperinflation (residual volume of 251% of predicted value). Chest CT-scan revealed an
heterogeneous emphysema with predominance to the upper lobes. Perfusion scan showed a symmetric perfusion but residual perfusion of 15% was located in the anterior segment of the right upper
lobe. Previous coils were all inserted in the apical and posterior segment of the right upper lobe. The
patient underwent a VATS apico-posterior bisegmentectomy of the right upper lobe. Intersegmental
plane could be divided with staplers and coils of the upper lobe were all in the specimen. Post-operative
course was uneventful and chest tube was removed on day post-operative 3. After post-operative pulmonary rehabilitation, quality of life of patient was improved and the 6-minutes walk distance improved
from 125 meters to 245 meters.
Conclusion: Surgery and sublobar resection can be safely proposed in severe COPD patients even
after previous intrabronchial coils insertion. Radiological imaging and pre-operative coils localization
may help surgeon to decide surgical options.

P59
Impact of complex segmentectomy by VATS on peri-operative outcome
B. Bédat1, E. Abdelnour2, T. Krueger2, J. Y. Perentes2, H. Ris2, F. Triponez1, W. Karenovics1, M. Gonzalez2
(1Geneva, 2Lausanne)
Objective: Pulmonary segmentectomies are generally classified into simple (trisegmentectomy or lingulectomy and superior or basilar segmentectomy) and complex (individual or bi-segmentomy of the
upper, middle and lower lobe). Complex segmentectomies are technically feasible by VATS but remain
challenging, and reports are limited on post-operative outcome. This study analyzed the differences in
term of peri- and post-operative outcome between simple and complex VATS segmentectomy.
Methods: We retrospectively reviewed records of all patients who underwent anatomical pulmonary
segmentectomy by VATS from 2014 to 2018 in two institutions. We compared the perioperative outcome between simple and complex segmentectomies by VATS. A t-test was used to compare continue
outcomes and a regression logistic was used to compare binary outcomes.
Results: A total of 232 patients (114 men, median age 67 years, range 29-87) underwent VATS segmentectomy for primary lung cancer (n= 177), metastases (n=26) and benign lesions (n=29). The
overall 30-day mortality and morbidity rates was 0.8% and 29.7%, respectively. The re-operation rate
was 5.1%. Complex segmentectomy was realized in 111 patients including 86 (77.5%) patients who
had upper lobe segmentectomies and 44 (39.6%) patients who had bisegmentectomies. There was
no statistical difference between complex and simple segmentectomies in term of operative time (145
vs 143 min respectively; p=0.79) and chest tube duration (1 day (0-33) vs 2 days (1-19) respectively; p=0.95). Post-operative overall complications were not different between the two groups (29.7
vs 29.7% respectively, p=0.99) and was not associated with the type of segmentectomy. However,
complex segmentectomy had a shorter length of hospitalization compared to simple segmentectomy
(median 5 days (1-36) vs 7 days (2-31), p=0.0.26) and could predict discharge before 5 days (OR
= 0.44, p=0.0018). Interestingly, complex segmentectomies were realized most frequently two years
after implementation of our program (25 vs 86 cases) (p=0.01).
Conclusion: In comparison with simple segmentectomy, complex segmentectomy by VATS seems to
present shorter length of hospitalization with similar post-operative complication. Gradual experience
and progressive adoption seem to be the key element for successful implementation.

P61
Minimally invasive treatment of diaphragmatic relaxation in a healthy young patient
M. V. Bertoni, D. La Regina, R. Pini (Bellinzona)
Objective: Diaphragmatic relaxation (DR) is a rare condition that affects the diaphragmatic dome,
commonly asymptomatic, often found incidentally on chest X-ray (CXR). We report the case of a patient who underwent laparoscopic diaphragm plication due to a left diaphragm elevation, causing
viscera displacement.
Methods: A healthy 32-year-old man, who denied trauma or previous surgery, was admitted to the hospital with acute epigastric pain, preventing him from eating. CXR showed significant elevation of the left
diaphragm, with a right-sided shift of the mediastinum. A CT-scan confirmed the suspicion of diaphragmatic relaxation with intrathoracic migration of spleen, pancreas, left colic flexure and an upside-down
stomach. Due to the presence of symptoms, a laparoscopic diaphragmatic plication was performed.
Intra-operative fluoroscopy showed a remarkably reduced left diaphragm contour. The patient reported
early resolution of the symptoms with persistent benefit at 12-months follow up, when CXR confirmed a
substantial reduction of the diaphragmatic elevation.
Results: DR is the displacement of the hemidiaphragm to the chest and can be either congenital or
acquired (iatrogenic or traumatic). This rare condition affects mainly males on the left diaphragmatic
dome. Most common symptoms are dyspnea or dyspepsia; operative intervention is indicated only for
symptomatic patients. Several diaphragm plication techniques have been described. Open transthoracic plication is considered the gold standard, however thoracotomy and single-lung ventilation are
required. Thoracoscopic approach is less invasive, but the working space is limited by the rib cage and
by the elevated diaphragm. Laparoscopic diaphragmatic plication avoids single-lung ventilation, offers
ample working space and visualization, less postoperative pain, reduced risk of visceral injury from
blind placement of transdiaphragmatic sutures.
Conclusion: Minimally invasive approaches techniques are increasingly used to treat patients with
symptomatic DR. These appear to be as effective as the open repairs with reduced morbidity. The
laparoscopic plication has several benefits in term of ventilation issue and postoperative pain. In experienced hands, it can achieve excellent post-operative results and does not prevent the placement of
a mesh through thoracotomy in case of recurrence. Further study are needed to confirm these thesis.

P60
Thoracoscopic segmentectomy on ECMO to manage a second primary lung cancer in a patient with
a prior left pneumonectomy
E. Koliakos1, I. Rotas1, S. Colombier1, J. C. Grange1, D. Delay1, G. Gex1, M. Christodoulou1, J. Y. Perentes1,2
(1Sion, 2Lausanne)
Objective: Second primary lung cancer management in patients who underwent prior lung resection
is challenging because of the limited pulmonary reserve. In a curative intent, surgery or stereotactic
radiation should be considered. Here we report the management of a pneumonectomized patient who
developed a second primary lung cancer in his remaining lung.
Methods: Our patient had a prior history of central NSCLC stage IIIB that had been managed by neoadjuvant chemotherapy, a left pneumonectomy and adjuvant mediastinal radiation therapy. Six years
later, the patient developed a new NSCLC lesion in the middle lobe (cT1N0M0). Stereotactic radiation
was considered too risky because of the toxic cumulative radiation dose to the heart. Pulmonary functions (VEMS: 59% and DLCO: 73% predicted) and the cardiovascular evaluation were normal. Following multidisciplinary tumor board, the patient was considered for thoracoscopic middle lobe lateral
segmentectomy on VV ECMO support.
Results: A jugulo-femoral VV ECMO was placed (22F jugular and 25F femoral venous cannulas) following intubation. At full flow (4.8L/min), patient ventilation was interrupted. A VATS lateral segmentecomy of the middle lobe was performed. During the procedure, patient oxygenation and hemodynamics were stable. At the end of the case, VV ECMO was weaned, the patient was extubated and kept
48 hours in the ICU for surveillance. Chest tube was removed on POD1. The patient was discharged
on POD5 and is doing well with no current recurrence. The histopathological analysis revealed a
moderately differentiated NSCLC that was completely resected with no lymph node invasion (pT1N0L0V0Pn0R0).
Conclusion: The management of second primary lung cancer is challenging and should be tailored to
each individual case. Extracorporeal life support has helped push the boundaries of patient operability.
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P62
Slipping rib syndrome: a case report and literature review
S. Sgardello, M. Christodoulou, Z. Abbassi (Sion)
Objective: Slipping Rib Syndrome (SRS) is a common though frequently overlooked clinical entity, consisting of three features: pain in the lower chest or upper abdomen, a tender spot on the costal margin
and reproduction of the pain on pressing the tender spot. The aim of this report is to present a case of
SRS in an adolescent male and carry out a review of the current literature regarding SRS thus raising
awareness of this common yet still under diagnosed clinical entity.
Methods: A 17 year old male with a 1 year history of severe pain in his left hypochondrium was referred
to our consultation and an ultrasound confirmed the diagnosis of SRS of the anterior costal arch of the
9th left rib. The patient underwent a partial resection of the left anterior cartilage of the 9th costal arch.
The procedure was uneventful and the patient was discharged on the same day.
Results: SRS is a benign condition caused by irritation of the lower intercostal nerves due to hypermobility of the 8th, 9th and 10th ribs. False ribs are more exposed to the syndrome.
The severity of pain may vary, leading to interference with activities of daily life. The diagnosis is clinical
although more recently, high resolution ultrasound of the costal margin has proven useful in the differential diagnosis. There is no clear consensus in the literature regarding management of SRS. Nonetheless, three distinct treatment approaches on the basis of the intensity of pain and degree of disability
have been suggested. In cases of minor pain and disability, a conservative approach is recommended
consisting of reassurance, the use of ice-packs and pain medication associated to temporary reduction in physical activities. Moderate to severe cases may be treated with temporary intercostal nerve
block using local anaesthesia as well as systemic steroids. In more severe cases, when conservative
treatment fails or for cases in which there is a significant functional disability or reduced quality of
life, surgical resection of the affected rib and/or surrounding costal cartilage could be indicated. The
intercostal nerves must be preserved to prevent the onset of neuropathic pain.
Conclusion: SRS is under diagnosed and is often the underlying cause of referred abdominal and/
or chest pain. Knowledge of this condition may lead to its early and proper diagnosis thus avoiding
invasive or costly diagnostic evaluation.

P63
Primary pulmonary epithelioid hemangioendothelioma: a case report and literature review
S. D. Sgardello (Sion)
Objective: Pulmonary epithelioid hemangioendothelioma (P-EHE) is a rare vascular tumour of borderline malignancy with a clinical course that lies between a benign hemangioma and an angiosarcoma.
The aetiology of P-EHE is still unknown.
Methods: We report a case of an incidental diagnosis of P-EHE in a 54-year-old female with multiple
bilateral nodules discovered after a routine chest x-ray following a 1 month history of cough, dyspnea
and persistent fatigue diagnosed with a left right wedge resection.
Results: Clinical presentation is heterogeneous, with the majority of patients being asymptomatic at
the time of diagnosis. A diagnosis is usually made after the discovery of abnormal findings in chest
x-rays during routine health examinations. To this day, there is no approved standardised treatment
protocol for P-EHE. Therapeutic options range from regular follow-ups with no active therapy in asymptomatic patients, to surgical resections, corticosteroids, azathioprine and combination chemotherapy
in symptomatic persons. Reports on survival vary greatly. Three separate studies have shown a mean
survival of 4.6 years with a range of 6 months to 24 years.
Conclusion: P-EHE is a rare tumour that requires further research to correlate its radiological findings
to its molecular and genetic characteristics in order to assess their prognostic value and devise standardised treatment protocols.

P64
Prevention of ruptures of M. flexor pollicis longus tendon after palmar plate osteosynthesis in distal
radius fractures: mission (im)possible?
M. Leimbacher, M. Kilgus, B. Oberreiter, A. Platz (Zurich)
Objective: Due to high incidence of distal radius fractures (200-750/100’000), a lot of patients undergo open reduction and internal fixation (ORIF) with a volar locking plate. As a complication of these
plates lying on the palmar side of the distal radius, ruptures of the M. flexor pollicis longus tendon can
occur. Rupture of M. flexor pollicis longus tendons lead to complicated surgical procedures, either with
tendon graft or tendon transfer followed by long time of rehabilitation. Our goal was to analyse the
supporting factors for developing a M. flexor pollicis longus tendon rupture in patients who suffered
this specific lesion, and therefore to strongly recommend the implant removal and to determine the
optimal time for implant removal.
Methods: Between January 2014 and December 2018, all patients with rupture of the M. flexor pollicis
longus tendon after ORIF of a distal radius fracture were analysed retrospectively. Radiologically, we
considered the reduction of the fracture, the type of plate, the position of the plate and the time since
primary surgery of the distal radius fracture.
Results: M. flexor pollicis longus tendon rupture is a rare complication with less than 2% in our patient
collective treated with volar ORIF of distal radius fracture from January 2014 until December 2018. 10
patients with a M. flexor pollicis longus tendon rupture with an inlying volar plate after ORIF of a distal
radius fracture were recruited. There were 3 different types of palmar plates used in these patients.
The prominence of the plate at the watershed line is a risk factor for flexor tendon ruptures. This happens when the reduction is not perfectly performed or the plate is unfavourable positioned. In all of our
patients, who had to undergo revision surgery, meaning hardware removal and reconstruction of the
tendon, the rupture occurred more than one year after the ORIF.
Conclusion: Our data suggests that implant removal of palmar locking plates after volar ORIF in distal
radius fractures should be recommended in young and working patients, but also in elderly and active
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patients to avoid flexor tendon ruptures. Since tendon ruptures in our cohort occur more than one year
after surgery, we highly recommend to perform the implant removal after 9-12 months.
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Scapular fracture – always to be treated conservatively?
M. Artho, C. Von der Lippe (Uznach)
Objective: A scapular fracture rarely occurs (less than 1% of all fractures, 3-5% of shoulder injuries).
The shoulder blade is well protected by surrounding muscle, therefore high energy trauma and severe
chest trauma is associated. Symptoms commonly include pain, tenderness, swelling, crepitus and
reduced motion. Often masked by other, more severe injuries accompany scapular fractures (8090%), mostly rib fractures and pulmonary injury. Computed tomografy can determine the extent of the
fracture. Classifications distinguish between coracoid, acromial, glenoidal, scapular neck and body
fractures.
Methods: A 65 year old patient presented herself in the emergency room with immobilizing pain in her
left shoulder after an undisclosed fall incident with unknown length of time in prone position. A primary
x-ray of the chest showed serial rib fractures (costae 3-5 posterolateral) and a minimal apical pneumothorax (4mm). The CT thorax showed an additional scapular fracture with an unusual pattern from the
corpus scapulae through the spina scapulae and therefore a consecutive depression of the acromion
with narrowing of the subacromial space. In order to avoid a posttraumatic subacromial impingement
syndrom, we decided for an operative treatment via open reduction of the depressed acromion and
plate osteosynthesis of the spina scapula. The postoperative CT scan showed an anatomical reduction
and the patient started immediate physiotherapy.
Results: As 90% of the fractures are not significantly displaced and well protected, nonsurgical treatment often can be pursued. Union should be resulted at 6 weeks and no functional deficits are expected. Surgical techniques are based on fracture location. Indications include glenohumeral instability,
displaced scapula neck or coracoid fractures. In our case the depression of the acromion was the
indication for operation.
Conclusion: Scapular fracture resembling a rare fracture. Protected by muscle and mostly minimally
displaced a non-operative treatment can be pursued. Considering the literature only in a few cases
operative treatment is reported. The fracture pattern in our case with depression of the acromion hasn’t
been described before in literature. For cases like that we recommend an open reduction and internal
fixation with plate osteosynthesis in order to avoid subacromial impingement.
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Isolated osteochondral shearing fracture of the elbow trochlea in a 7-year-old boy
R. Gremminger, C. Meier (Winterthur)
Objective: We want to describe a very rare injury of the growing elbow regarding the injury mechanism
and possible cause.
Methods: A seven-year-old boy showed painful limitation of elbow motion after a fall from the bicycle
on his outstreched left elbow. He had history of operatively treated lateral condyle fracture Milch type II
seven month before. X-rays showed a correct humeroulnar and humeroradial articulation with a small
bony fragment anterior to the distal humerus. A CT-scan was performed which revealed the fragment’s
origin from the trochlea. MRI showed no fracture extension to the cartilage of the capitulum. The patient
underwent open reduction and internal fixation with reabsorbable pins through a medial extended
elbow approach. A longarm-cast was applied for 4 weeks followed by a patient-guided increase of
ROM and weight-bearing. Eight weeks and one year postoperatively he showed a symmetric ROM, no
signs of cubital malalignement and normal X-rays.
Results: Reports of isolated trochlea fractures are very rare. For the pediatric population these descriptions are even more infrequent. During our PubMed search we could identify 7 case reports or case
series concerning children or adolescents. Out of these only two patients were before ossification of
the trochlea. These two cases both underwent open reduction an K-wire fixation and had also a history
of previous operative elbow fracture treatment. The injury mechanism in our case was an axial load
during elbow extension. There was no sign of varus deformity but still some callus formation seen at
the lateral epicondyle. This finding may contribute to a higher stress resistance of the capitulum portion
than of the trochlea and may lead to this rare fracture pattern.
Conclusion: Isolated shearing fractures of the trochlea in non-ossified elbows are very rare. We found
only three descriptions (including the actual) of which all had previous elbow surgery because of an
ipsilateral fracture. We assume that the fracture healing contributes to a higher stress resistance of the
capitulum portion and by that favours the trochlear fracture pattern. The open approach under direct
vision to the joint surface and fixation of the fragment with reabsorbable pins is an adequate procedure
in these rare situation.
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Laparoscopic hiatal hernia repair with posterior cruroplasty and magnetic sphincter augmentation in
patient with refux and large type III hiatal hernia
C. Tsai, J. Zehetner (Bern)
Objective: To demonstrate the technique for magnetic sphincter augmentation (MSA) and posterior
cruroplasty in a patient with gastroesophageal reflux disease (GERD) and large hiatal hernia.
Methods: We present a video of a laparoscopic repair of a large Type III Hiatal hernia (10cm) in an
80 year old female patient with chronic GERD. On presentation her main symptoms were heartburn
and regurgitation but no dysphagia. Preoperative endoscopy showed a large hiatal hernia (6cm)
and a video-esophagram showed normal esophageal motility confirming the large hiatal hernia.
She was consented for a laparoscopic hiatal hernia repair with MSA placement (Torax Medical,
Johnson&Johnson). Intraoperatively a larger than expected hiatal hernia (10cm) was found. The tech-

nical aspect of identification of the hiatal hernia sac, correct dissection and removal of the anterior
sac is explained. Further, mediastinal dissection to achieve 2-3cm of abdominal esophageal length is
shown. The posterior cruroplasty is augmented with a Vicryl mesh and fixation is done with fibrin glue.
The vagal nerve is excluded to prevent slippage and the distal esophagus is sized with a sizing tool for
the correct LINX device placement.
Results: After MSA with posterior cruroplasty, the patient had no post-operative complications. After the
expected temporary dysphagia with the MSA device the patient was free from dysphagia and without
reflux symptoms on follow-up 3 months after surgery.
Conclusion: MSA with posterior cruroplasty is a safe and effective treatment option for large hiatal
hernias in the treatment of gastroesophageal reflux disease.
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Gastroesophageal reflux disease after bariatric surgery: magnetic sphincter augmentation in patients
with normal esophageal motility
C. Tsai, R. Steffen, U. Kessler, J. Zehetner (Bern)
Objective: Laparoscopic magnetic sphincter augmentation (MSA) is increasingly used in patients with
gastroesophageal reflux disease (GERD), as it results in significantly fewer inabilities to belch and
vomit compared to laparoscopic Nissen fundoplication. In bariatric patients with post-surgical reflux
MSA could be an option in patients with normal esophageal motility. We present our initial experience
with MSA in reflux patients after bariatric surgery.
Methods: We reviewed the medical records of patients receiving MSA (LINX, Torax Medical) for GERD
after a prior bariatric procedure between January 2016 and December 2018. Demographic, surgical
and outcome variables were recorded.
Results: A total of 5 patients were identified who had prior bariatric surgery before MSA placement for
GERD. Three patients (60%) were female and two (40%) were male. Mean age was 36.8 years (range
20-72), mean initial BMI was 45.9 kg/m2 (range 37-58) and BMI at time of MSA placement was 28.4
kg/m2 (range 22.6-35.6). Three (60%) patients had a prior sleeve gastrectomy and two (40%) had
a prior Roux-and-Y gastric bypass. Mean time from bariatric surgery to MSA placement was 3 years
(range 1-7). Median MSA device size was 15.5 (range 14-16). All patients received a posterior cruroplasty. There were no complications. Post-operatively, 3 (60%) patients had transient dysphagia that
resolved within 12 weeks. All patients had resolution of GERD symptoms on follow-up, with decrease
of mean GERD-HRQL score from 43 pre-operatively to 3.5 post-operatively. All patients reported good
quality of life after MSA placement.
Conclusion: MSA is a novel and safe option for the treatment of post-surgical reflux in bariatric patients.
Excellent reflux control can be achieved.
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Diffuse jejunal pneumatosis: is surgery always mandatory
M. Scampa1, R. Massy1, M. Chilcott1, B. Egger2, P. Froment1 (1Riaz, 2Fribourg)
Objective: Intestinal pneumatosis is defined by the presence of gas in the intestinal wall and is often associated with parietal necrosis and bad outcome. In some cases, it may, however, also be an incidental
finding requiring no medical intervention at all.
Methods: We report here the case of a 67 years old male patient known for multiples foreign bodies ingestions in the context of a psychiatric disease. In the past he underwent multiple laparotomies
due to the surgical removal of such foreign bodies causing bowel obstruction. At the time of the actual presentation he was followed by a psychiatrist team for global deconditioning. During a routine
thoraco-abdominal CT-scan for unexplained weight-loss, a diffuse and extended pneumatosis of small
bowel was detected. In the absence of pain, peritonitis signs, obstruction or bleeding, we opted for an
expectant attitude. One month after this CT-scan the patient was doing well without any symptoms.
Results: When searching for the diverse etiologies of intestinal pneumatosis in literature a wide range
of diagnoses are found. They range from acute mesenteric ischemia with catastrophic prognosis to
idiopathic findings without any consequences. As mentioned by E. Golberg et al. in a nice review ,
emergency surgery is only indicated in cases of serious symptoms such as intense abdominal pain,
intestinal obstruction, bleeding or signs of peritonitis. In the absence of such symptoms, it is somewhat
more difficult to find well defined guidelines. Various modalities of treatments have been proposed
depending on the intensity of symptoms. These range from simple clinical controls to an association of
antibiotics, elemental diet, and even hyperbaric oxygen therapy.
Conclusion: Intestinal pneumatosis may be found in relation to different pathologies, some of which
are true surgical emergencies while others can be managed conservatively. The type and intensity of
symptoms may indicate the need for surgery. E. Goldberg, MD, J-T Lamont, MD. Pneumatosis intestinalis. Post TW, ed. UpToDate. Waltham, MA : UpToDate Inc. http://www.uptodate.com (Accessed on
December 24, 2018.)
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From allergy to malignancy: enteropathy associated T-cell lymphoma
G. F. Hess1,2, P. Hess1 (1Lucerne, 2Basel)
Objective: Peripheral non-Hodgkin-lymphomas are rare entities. We report a case in which the origin of
the lymphoma was a longtime persisting, but not detected, underlying disease.
Methods: A 64 year old male patient presented himself with long-time and actually increasing pain
in the lower abdomen. There were no previous abdominal surgeries, BMI was 18 kg/m2. The blood-
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sample showed elevated infection signs with leucocytes 13.4 G/l and CRP 196mg/l. CT-scan and MRI
presented a jejunal wall-thickening over a length of 15 cm with a small perforation, suspicion of a fistula and mesenteric lymphadenopathy, as well as a disorder of passage. A chronic inflammatory bowel
disease was assumed and an empiric antibiotic therapy was started. The histopathology of the panendoscopic specimen showed a gluten-sensitive enteropathy (Marsh-Oberhuber 3c). The beta2-microrglobulin was elevated at 3.5 mg/l. Decision for a diagnostic laparoscopy with abscess-debridement
and resection of the attainted jejunum with primary anastomosis was taken. The histology showed a
non-Hodgkin-lymphoma of the T cell in terms of an enteropathy associated T cell lymphoma type I in
refractory sprue, CD20 negative, CD 3/8-co-expression, MiB 1 80-90%, PI-Score 3/5 (extranodal affection, stadium IV). The patient recovered well and was discharged ten days after surgery.
Results: The surgical approach was followed by a chemotherapy based on the CHOEP-protocol. There
was a complete metabolic, but only partial morphologic remission. Further a stem cell mobilization
with consolidating high-dose chemotherapy with autologous stem cell replacement was performed.
Conclusion: With less than 5% of all gastrointestinal lymphomas and less than 1% of all non-Hodgkinlymphomas, enteropathy-associated T cell lymphomas are very rare. This case shows a malignancy
based on a longtime undetected celiac disease.

Results: Jusqu’à présent, 24 patients ont été inclus. Deux exclusions: 1 péritonisme et 1 non respect
du protocole. L’âge moyen des patients est de 71.4 ans (22-93 ans) pour un ratio homme/femme de
3/8. L’index Charlson moyen est de 4.3. Seize (66.6%) patients ont été traités avec succès. Six patients
ont nécessité une opération. Deux conversions. Une laparotomie d’emblée. La durée moyenne de séjour est de 5.1 jours. (2.9 jours groupe conservateur vs 6 jours groupe opérés) Deux complications
(stade IIIb et II) pour deux patients se sont produites. Pour les patients opérés, le délai moyen entre ala
radiographie de contrôle et l’opération est de 15h36min et varie en fonction de l’heure de la journée.
Conclusion: Dans notre institution, l’adhérence au protocole de prise en charge des iléus a été de plus
de 91%. La durée moyenne de séjour est de 5,1 jours. Par ailleurs, on observe un doublement du séjour
moyen entre les groupes non opérés (2.9 jours vs. 6 jours, respectivement). Le délai moyen entre le
début du traitement par gastrographin et l’opération est de moins de 24 heures.
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Single port laparoscopic surgery for loop ileostomy placement – an appealing approach
C. Portenkirchner, K. Horisberger, D. Cabalzar, M. Turina, A. Rickenbacher (Zurich)

	
  

Objective: Minimal-invasive surgery has gained wide acceptance in colorectal surgery. Single port
surgery was designed to minimize surgical trauma and improve postoperative outcome. However, the
majority of surgeons have abandoned single port surgery due to more difficult handling compared to
the conventional laparoscopic approach, longer operating time and the prolonged learning curve. For
simple operations such as ileostomy placement patients might benefit from a single port approach
which is not used frequently. Our goal was to compare the single-port technique with the conventional
laparoscopic approach.
Methods: This study was designed as a retrospective case series. Data of a selected group of patients
that received an ileostomy with either single incision or conventional laparoscopic approach were analyzed. Charts were queried for patient demographics as well as specific data such as prior abdominal
surgeries, combination of surgeries that has been performed, prolonged intestinal function, wound
and other infections, postoperative complications and operating time.
Results: Six consecutive patients were operated with the SILS technique and 20 with the conventional
laparoscopic technique. Age and gender distribution was comparable. The number of patients that
had previous abdominal surgery and concomitant surgeries together with the ileostomy are not significantly different. SILS compared to the laparoscopic approach, significantly reduces the length of
operation by 44.7 min (SILS 37.5 ± 6.2 min; laparoscopic 82.2 ± 54.8 min). Length of postoperative
stay was equal at 5 days (median). Complication rates are low and comparable between both groups.
Conclusion: Placement of a loop ileostomy using the single incision technique shows results as good
as the conventional laparoscopic approach but significantly reduces operating time. Single-incision
laparoscopic surgery for ileostomy is an appealing approach that should be offered to patients that
need an ileostomy only, without additional abdominal surgery.
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Systématisation de la prise en charge des iléus mécaniques
R. Kohler, M.-O. Sauvain, A. Saadi, R. Chautems, C. Becciolini, J.-C. Renggli, M. Worreth (Neuchâtel)
Objective: Plus de 8% des douleurs abdominales se présentant aux urgences sont dues à un iléus.
Actuellement, il n’existe pas de consensus clair sur la prise en charge des patients souffrant d’iléus. Le
but de cette étude est d’évaluer la standardisation de prise en charge des iléus mécaniques.
Methods: Etude prospective monocentrique débutée en avril 2018. Un protocole de prise en charge
a été développé et approuvé par tous les médecins cadre du service. Les critères d’inclusions sont:
tout patient âgé de 18 ans ou plus présentant une clinique d’occlusion confirmé par CT abdominal.
Les critères d’exlusion sont: chirurgie intra-abdominale dans les 2 semaines précédentes, des signes
de gravités cliniques (péritonisme, choc septique) ou radiologiques (strangulation, souffrance grêle
ischémique, nécrose ou perforation). Le succès du traitement est défini par la reprise d’un transit et/ou
la présence de produit de contraste au-delà de la valve iléo-caecale sur un cliché radiologique unique
réalisé 8 heures plus tard. En cas d’échec, l’indication à une laparoscopie exploratrice en urgences
dans les 6 heures est donnée sans autre examen. Outcome primaire: temps de séjour et complications
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Obstruierende Divertikel des Jejunums als seltene Ursache eines hohen Ileus
C. Finkenzeller, S. Happ, T. Simon (Visp)
Objective: Die Passagestörung des Dünndarms hat multiple Ursachen, beim älteren und voroperierten Patient denkt man primär an Briden und Verwachsungen. Wir berichten über die bisher kaum
beschriebene Differentialdiagnose einer Dünndarmobstruktion durch ein grosses Divertikel des proximalen Jejunums.
Methods: Ein 89-jähriger Patient in einem für sein Alter sehr guten Allgemeinzustand stellte sich mit
anhaltendem Erbrechen und Oberbauchschmerzen seit 24 Stunden vor. Am Eintrittstag wurde eine
Endoskopie mit Einlage einer Magensonde durchgeführt. Wir sahen einen Retentionsmagen mit über
drei Liter Inhalt und eine nicht passierbarere Stenose in Pars II Doudeni. CT morphologisch zeigte sich
ein Whirl Sign und eine kurzstreckig dilatierte Dünndarmschlinge im Oberbauch. Bei anhaltendem
Reflux und eindeutigem Stop in der Kontrastmittelpassage entschieden wir uns nach knapp 48h zur
diagnostischen Laparotomie.
Results: Intraoperativ fanden sich zwei prominente, 4-5cm messende Divertikel 20 und 30cm ab Treitz.
Der Dünndarm wurde durch das hochstehende, proximale Divertikel abgeknickt. Der Doudeno-jejunale Übergang wurde mobilisiert und die Divertikel wurden mit dem Stapler abgesetzt. Der postoperative Verlauf war unkompliziert, die Darmpassage etablierte sich rasch.
Conclusion: Insbesondere beim abdominal voroperierten Patient mit klinischem Verdacht auf einen
Ileus ist ein standardisiertes Vorgehen inklusive CT und Ableitung mittels Magensonde wichtig. Bei
fehlendem Hinweis auf eine komplette Obstruktion oder Ischämie ist eine zeitlich limitierte Verlaufsbeobachtung mit Kontrastmittelpassage meist zielführend. Dünndarmdivertikel liegen bei 1-5% der Bevölkerung vor, die Inzidenz steigt im höheren Lebensalter. Häufigste Lokalisation nach dem Doudenum
ist das proximale Jejunum. Laut Literatur sind Komplikationen selten, beschrieben sind Blutungen und
Perforationen. Divertikel des Dünndarms als Ursache einer Obstruktion sind bisher nur in einzelnen
Case Reports beschrieben. Entscheidend ist diese seltene Diagnose anhand der Klinik und Bildgebung
erkennen und dementsprechend zu behandeln.
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A rare cause for gastrointestinal bleeding, bronchoperitoneal fistula and perforation of sigmoid colon
– a case report of complicated Sarcoid-Lymphoma Syndrome
S. Taha-Mehlitz, I. Zschokke, J. Metzger, L. Fourie (Lucerne)
Objective: The sarcoid-lymphoma syndrome is a rare condition where both entities coexist in the same
patient. It is assumed that immunological changes associated with chronic sarcoidosis may predispose the development of lymphoproliferative disorders and vice versa. Due to similar clinical, imaging
and pathological characteristics, the differentiation between these two diseases pose a diagnostic
challenge. We report a case of rare, life-threatening complications caused by sarcoidosis as well as a CT scan with fistula between the splenic abscess and bronchial system.
CT scan with fistula between the splenic abscess and bronchial system.
subsequently diagnosed Non-Hodgkin lymphoma.
CT scan with fistula between the splenic abscess and bronchial system.
Methods: A 35-year-old man presented with upper gastrointestinal bleeding leading to hemorrhagic
shock and cardiopulmonary resuscitation. The history revealed asymptomatic, pulmonary sarcoidosis. Endoscopy showed a perforated duodenal ulcer, suspected to be the source of the hemorrhage.
The computed tomography showed a mass with a large necrotic cavity adjacent to the duodenum
as well as extended mesenteric lymphadenopathy and multiple splenic lesions. Despite embolisation
of the gastro- and pancreaticoduodenal arteries, an emergency Whipple resection had to be done to
control the bleeding. Postoperative a splenic abscess needed to be drained. Since histology was not
conclusive and abdominal sarcoidosis was the most likely cause of the tumorous mass, prednisolon therapy was administered. Three months later, he presented with productive cough. The CT scan
showed a bronchoperitoneal fistula connecting the splenic abscess to the bronchial system. Partial
left lower lobe resection, repair of the diaphragm and drainage of the splenic abscess were performed.
Despite cortisone therapy, the tumorous mass grew, perforating the sigmoid colon, necessitating an
emergency Hartmann’s procedure. Postoperative an acute venous bleeding from the superior mesenteric vein had to be stented and a leak of the small bowel was drained and subsequently transformed
into a controlled enterocutaneous fistula.
Results: Histopathology revealed a highly malignant Non-Hodgkin lymphoma. Chemotherapy was
started. The further course was again complicated by tumor progress and a pseudoaneurysm of the
ileocolic artery successfully treated by selective stenting.
Conclusion: Abdominal sarcoid-lymphoma syndrome can lead to life-threatening complications. A
concurrent lymphoma should be considered when sarcoidosis treatment does not improve symptoms,
lymphadenopathy occurs or hematologic changes persist.
CT scan showing the perforated sigmoid with concomitant gas in the portal venous system.
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Methods: A 59 year old patient got admitted to the gastroenterology department with hemodynamically bleeding of the upper gastrointestinal tract as well as persisting melena. Relevant associated
morbidities were state after hepatitis b and HP eradication. Gastroscopy revealed a 5cm polyp of unknown dignity. CT-scan showed exophytic growth, but no infiltration nor metastasis. Biopsies showed
a tubulovillous adenoma with high grade dysplasia. Contrast-ultrasound of the liver also showed no
metastasis. This led to the decision to perform an endoscopic mucosal resection. During the endoscopic resection an endoscopically non-manageable hemodynamically relevant bleeding occurred
with haemoglobin dropping from 113 g/l to 87 g/l and blood loss of 800 ml. Emergency surgery was
indicated. We show the video of the emergency laparoscopic transgastric resection.
Results: A laparoscopic full-thickness-resection of the adenoma via ventral gastrotomy combined with
endoscopic rendezvous was performed. The histologic results showed a tubular adenoma with lowand high-grade dysplasia. In the follow-up gastroscopy the biopsies showed extensive high-grade dysplasia. Two months later an open gastric wegde resection with chromoendoscopy and indigocarminemarking of the dysplasia was done. Curiously in the definite histology, no dysplasia was found. FU
endoscopy with mapping of the whole stomach is planned.
Conclusion: Large gastric adenomas with high grade dysplasia have to be removed. Interdisciplinary
preintervention discussion of endoscopic or surgical approach is recommended to reduce the risk of
emergency situations or plan the rendezvous maneuver if needed.
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Emergency laparoscopic transgastric resection of a gastric tubulovillous adenoma after failure of
endoscopic approach
G. Bassarak, A. Plebani, P. Folie, W. Brunner (St.Gallen/Rorschach)
Objective: Gastric adenomas are considered precancerous lesions. Therefore high grade dysplasias
have to be removed to prevent progression to cancer. The Vienna classification divides adenomas into
high- grade and low-grade dysplasias. For low grade dysplasia, “wait and see” is the first strategic
option. The most common treatment options for high-grade dysplasia are endoscopic mucosal or submucosal resection or argon plasma coagulation.
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