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Endocrine Surgery

31.1
Ectopic intravagal adenoma causing persistent severe hyperparathyroidism
M.-L. Matthey Giè1,2, F. Cattaneo2, J. Y. Beaulieu1, F. Triponez1 (1Geneva, 2Lugano)

Objective: Persistent hyperparathyroidism after surgical management occurs in about 3-6% of 
cases and failure to cure are usually due to an unidentified ectopic or supernumerary gland.
Intravagal parathyroid adenoma are rare and can lead to unsuccessful surgical treatment.
Methods: We present the surgical management of an intravagal parathyroid adenoma in a 
49yo woman with persistent primary hyperparathyroidism after multiple ineffective attempts 
of parathyroidectomy.
Results: The patient was diagnosed with primary hyperparathyroidism at the age of 22. Be-
tween 1994 and 2004 she underwent two cervical explorations with resection of the thy-
rothymic ligaments however with persistent hyperparathyroidism; a mediastinoscopy followed 
by a thoracoscopic thymectomy were performed without identification of pathological parathy-
roid tissue. As complications of the persistent hyperparathyroidism, she developed severe hy-
percalcemia, recurrent nephrolithiasis, chronic pancreatitis, osteoporosis, gastric ulcer, depres-
sion and musculoskeletal pains. 15 years after the last surgery, radiological studies (cervical 
ultrasound, 99m-Tc-Sestamibi scan and 18F-fluorocholine PET/ CT) were repeated and were 
concordant for a suspected right paratracheal adenoma which was resected. The fresh frozen 
section turned positive for a lymphnode. Intraoperative study of the F-choline PET CT imaging 
showed an additional zone of high uptake 2cm cranially to the left carotid bifurcation. A left 
submandibular latero-cervical exploration was carried out and an intravagal autofluorescent 
parathyroid adenoma was evidenced. We performed a microsurgical dissection of the vagal 
nerve to resect the adenoma. The PTH value at the first postoperative day came back to normal 
and the patient went home with a left recurrent nerve palsy. The histopathological analysis 
confirmed a hyperplastic parathyroid gland.
Conclusion: The high accuracy of 18F-fluorocholine in detecting parathyroid adenoma togeth-
er with the use of intraoperative autofluorescence provide the opportunity to improve the surgi-
cal management of patients with persistent hyperparathyroidism due to ectopic localization.

  
31.2
Hypocortisolemia following unilateral adrenalectomy
M. Matter, E. Mateev, G. Sykiotis, N. Demartines (Lausanne)

Objective: Unilateral adrenalectomy (UA) is the best option for unilateral functioning and non-
functioning adrenal adenomas, localized primary or metastatic carcinomas. Post-operative hy-
pocortisolemia (HC) in Cushing Syndrome is well known, but several studies reported HC after 
UA for other indications. A systematic full endocrine investigation for all adrenal mass is not 
systematic and dexamethasone suppression test (DST) is not recommended in non-Cushing 
functioning tumours. Double secretion (autonomous cortisol co-secretion) is a rare phenom-
enon. The purpose of the study was to review incidence of postoperative HC in a tertiary centre.
Methods: Retrospective study (2012-2020) looking for hypocortisolemia after UA in patients 
operated for Cushing Syndrome and other endocrine tumours. Pre- and postoperative labora-
tory findings were reviewed in a total of 115 patients with UA. Patients receiving perioperative 
dexamethasone (DEX) for nausea and vomiting prophylaxis were included as well.
Results: UA (51 right and 64 left) were performed in 47 women and 68 men (mean age 53.5 
y.), laparoscopically in 97 (84.3%, 3 converted). UA indications included: Cushing (8), autono-
mous cortisol secretion (10, in 2 with combined Conn), Conn syndrome (37), pheochromocy-
toma (24), non-functioning adenoma (10, adrenal carcinoma (3), adrenal metastasis (19) and 
other diagnosis (4). 18 patients had a preoperative DST (15.7%). Anaesthesia reports revealed 
that 53/115 patients received DEX. 51/115 patients had a control of postoperative cortisol 
level. Hypocortisolemia was observed overall in 28/51 patients, by excluding Cushing patients 
in 24/45, in 19/53 patients who received DEX and in 7/48 in those without DEX. Confusion 
comes when patients receiving DEX had normal postoperative cortisolemia.
Conclusion: The fact that some patients received DEX (ERAS pathway), complicated the inter-
pretation of cortisol levels at postoperative day one (D1). DEX is known to supress the hypotha-
lamic-pituitary-adrenal axis (HPA axis) at D1. Thus, claiming that hypocortisolemia is the result 
of cortisol co-secretion (adenoma with double secretion), also able to supress the HPA axis, is 
not possible in patients who received DEX. These results suggests 1) to fully investigate all hor-
mone functions in case of adrenal mass and 2) not administrating DEX in patients undergoing 
UA, for adequately assessing the HPA axis function postoperatively.

  
31.4
Case report: leiomyosarcoma of the left adrenal gland in a patient with Lynch syndrome
L. Abry, A. Allemann, A. Wildisen (Sursee)

Objective: Patients with Lynch syndrome (LS) are at high risk for colorectal and endometrial 
cancer. Some rare tumors have appeared in LS. This case report presents an 80-year-old male 
with LS and synchronous development of a caecal adenocarcinoma and a leiomyosarcoma 
of the left adrenal gland 21 years after he was diagnosed with an adenocarcinoma of the 
prostate. He carries a heterozygote MSH6 mutation. Presently sarcomas do not count to the LS 
associated tumors. But there are a few case reports that suggest otherwise.
Methods: Retrospective analysis of one patient’s case; referred to a primary hospital center 

who was diagnosed with a leiomyosarcoma of the adrenal gland which could be associated 
with LS. To find similar cases that previously have been published, an online literature search 
using the PubMed resource was performed.
Results: In 2020 our patient was diagnosed with an adenocarcinoma of the caecum. A laparo-
scopic right hemicolectomy was performed with R0 resection. The staging CT scan showed an 
unknown tumor of the left adrenal gland. Radiologically, the tumor was classified as an adrenal 
gland adenoma with as differential diagnosis a metastasis of the colon carcinoma or prostate 
carcinoma was possible. According to the guidelines, follow up CT was performed one year lat-
er, in which the tumor showed size progression. The decision for removal was made. In October 
2021 a laparoscopic radical adrenalectomy was performed. The histology showed a vascular 
intraluminal growing pleomorphic soft tissue sarcoma, with a malignancy index of G3 and mi-
crosatellite instability. Therefore, the need for further genetical consultation was set. In the IHC 
(immunohistochemistry) loss of expression of MLH1, PMS2 and MSH6 was detected. Further 
investigation with NGS (next generation sequencing) showed a pathogenic mutation of the 
MSH6 gene. On the interdisciplinary tumor board, the decision for adjuvant radiotherapy was 
made. Due to the age of the patient, an adjuvant combination chemotherapy was not feasible.
Conclusion: Sarcomas in LS patients are rare and therefore not yet included in de LS spectrum. 
Multiple cases of sarcomas, especially osteosarcomas are described in LS patients, most of 
them with MSH2 mutation. Further investigation is needed to clarify if sarcomas should be 
included in the spectrum of LS related tumors. In the literature review no similar case could 
be found.

  
31.5
Is there an association between breast cancer and primary hyperparathyroidism?
M. Matter, G. Mir, K. Zaman, N. Demartines (Lausanne)

Objective: Research on breast cancer (BC) has shown numerous cases of hypercalcemia with 
high PTH level, meaning the hypercalcemia was not due to the physiological bone metastasis 
process, but instead to a concomitant primary hyperparathyroidism (pHPT). Since then, some 
studies have tried to demonstrate a possible link between BC and pHPT. However, most of the 
findings are still debated and such an association cannot be formally established. The aim of 
the present study was to evaluate this potential association with data from our tertiary centre.
Methods: Retrospective analysis (2002-2020) of all patients surgically treated for pHPT (group 
1) or BC (group 2) and a crossover group 3 (BC and pHPT). Comparative analysis performed 
using the chi-square test for discrete variables and sample t-test for continuous variables.
Results: Distribution of 4953 patients: 430 in group 1, 4523 in group 2 and 16 in group 3 
(0.35%). The age at diagnosis did not show any difference between groups 1 (60.76 years, SD 
15.77) and group 3 (64.75 years, SD 11.77). Date of diagnosis for pHPT preceded the one for 
BC in 75% of the cases. For biomarkers, boxplots and mean values showed that mean calce-
mia and mean parathormone levels were significantly higher in group 1 when compared with 
group 3 (both p = 0.01). BC histopathological subtypes and pHPT etiologies incidence were 
similar in the group 3 to the expected incidence in global population. When comparing group 
3 with incidence rates of pHPT and BC in the Swiss population for each group age, pHPT was 3 
times higher and incidence of BC in the pHPT population was 10 times higher. The limitation of 
the study is the small number of patients in group 3.
Conclusion: The small number of concomitant pHPT and BC in group 3 despite a total num-
ber of patients of almost 5000 does not allow to conclude on an association between pHPT 
and BC. Other studies with more results suggested that pHPT may be considered as possible 
cause of hypercalcemia in patients with non-aggressive BC. All BC patients should then have 
a baseline serum calcium levels and in case of elevation without evidence of metastasis, a 
serum PTH levels being checked. While it is impossible to offer breast cancer evaluation to all 
patients presenting with pHPT, it must be remembered that MIBI-scans are also able to identify 
BC incidentalomas.

  
31.6
Derivation of thyroid progenitors from human induced pluripotent stem cells
A. Posabella1,2, H. J. Undeutsch3, A. B. Alber1, A. Kurmann1, R. Droeser2, A. Hollenberg3, D. N. Kotton1 
(1Boston/US, 2Basel, 3New York/US)

Objective: Despite the availability of synthetic thyroid hormone for therapeutic use, a signifi-
cant number of patients with hypothyroidism do not feel well on replacement doses of thyroid 
hormones suggesting that better-individualized therapy is needed. For this reason, hypothyroid-
ism resulting from congenital lack of functional thyrocytes, surgical tissue removal, or gland 
ablation, represents a particularly attractive endocrine disease target that may be conceiv-
ably cured by transplantation of long-lived functional thyroid progenitors or mature follicular 
epithelial cells.
Methods: To generate thyroid follicular progenitors from human induced pluripotent stem cells 
(hiPSCs), we sought to develop a directed differentiation approach by activating or inhibiting 
endogenous developmental signaling pathways previously identified in the mouse. To facilitate 
tracking and purification of candidate human thyroid progenitors, we engineered a hiPSC-line 
carrying a tdTomato reporter targeted to the PAX8 locus and a GFP reporter targeted to the 
NKX2-1 locus.
Results: We adapted our published in vitro differentiation protocol previously used to differenti-
ate mouse PSCs into thyroid progenitors and observed tdTomato/GFP co-expressing cells first 
emerging from our hiPSC line by day 12 of culture and persisting for at least 2 months of further 
culture in thyroid maturation media, supplemented with TSH. Thus, we profiled all cells deriving 
from hiPSCs by single-cell RNA sequencing >6,000 cells captured on days 12 and 29 of in vitro 
differentiation. At day 12, tdTomato/GFP co-expression was observed in 12% of all cells and 
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these cells appeared to be early thyroid follicular progenitors as they uniquely co-expressed the 
tetrad of thyroid lineage selective transcription factors, NKX2-1, PAX8, FOXE1, and HHEX. By day 
29 tdTomato+/GFP+ cells represented 69% of all cells and had upregulated TG, TSHR, NIS and 
TPO expression in addition to the previously described four thyroid lineage markers, suggesting 
time-dependent differentiation and maturation of thyroid follicular epithelial cells.
Conclusion: Thus, we have employed a novel hiPSC line to optimize a protocol able to gener-
ate human thyroid progenitors and mature follicular epithelial cells, representing a purifiable 
source of human thyroid lineage cells whose functional and thyroid reconstituting potential 
can be tested in vivo in animal models of hypothyroidism. 

Thoracic: Clinical Works I

32.1
Swiss pilot low-dose computed tomography lung cancer screening study
L. M. Jungblut, J. E. Walter, C. Zellweger, M. Patella, D. Franzen, D. Schneiter, A. Matter, T. Frauen-
felder, I. Opitz (Zurich)

Objective: Low-dose computed tomography (LDCT) lung cancer screening is endorsed by US 
guidelines and has recently been shown effective in a large European randomized controlled 
trial. Nevertheless, actual realization of a lung cancer screening program is challenging and 
depends on country-specific factors. This pilot study aimed to evaluate implementation, execu-
tion, and performance of LDCT lung cancer screening in Switzerland.
Methods: Since October 2018, asymptomatic participants aged 55-74 years with more than 
30 pack-years smoking history were enrolled at a tertiary hospital in Switzerland. Participants 
with history of lung cancer, major (palliative) health problems or those that had a thorax CT 
scan 18 months prior to enrollment were excluded. First, we evaluated lung cancer risk accord-
ing to NLST guidelines. Second, we estimated lung cancer risk using the PLCOm2012 model 
risk calculator with threshold of 5%. Lung nodules were assessed according to Lung-RADS (Ver-
sion 1.1. 2019). Participants were recruited through flyers, a newspaper article and pulmonary 
specialists. Screening consisted of one LDCT-scan, follow-up was recommended for suspicious 
nodules only. LDCT assessment was performed by two radiologists, one of them a board certi-
fied chest radiologist. Enrollment and follow-up are currently ongoing.
Results: To date, 75 participants (25 (33%) females) with a median age of 62 years (inter-
quartile range [IQR] 56-67 years) were included. Median number of pack years smoked was 
49 (IQR 41-58 pack years). Median PLCOm2012 6-year lung cancer probability was 2.7% 
(IQR 2.6-2.9%), 19 (26%) participants had stopped smoking before enrollment. 6 participants 
required follow up imaging of suspect nodules, resulting in a recall rate of 8%. At baseline, lung 
cancer was found in 2 (2.7%, one squamous cell (stage IIIA) and one adenocarcinoma (stage 
IV)) participants.
Conclusion: In this Swiss LDCT lung cancer screening pilot study using modified inclusion 
criteria, 2.7% were diagnosed with lung cancer to date.

  
32.2
Rural-urban disparities in lung cancer surgical treatment pathway: the paradox of a rich, 
small region
E. Minerva, M. Patella, A. Tessitore, S. Cafarotti (Bellinzona)

Objective: Rural population in large Countries often receive delayed and/or less effective di-
agnosis and treatment for lung cancer. Differences are related to population-based factors 
as lower per capita income or increased risk factors, or to differences in access to facilities. 
Switzerland is a small, rich Country with peculiar geographic and urban characteristics.
We explored the relationship between lung cancer surgical pathway and urban-rural residence 
in a single region.
Methods: We retrospectively analyzed the medical records of 280 consecutive patients treated 
for primary lung cancer at our institution (2017-2021). This is a regional tertiary center for 
diagnosis and treatment, and data were extracted from a prospectively collected clinical da-
tabase with extremely high quality and completeness of data (higher missing data 3% for 
a variable). We included radical surgical treatments by mean of anatomical lung resection. 
Collected variables encompassed patients and surgical characteristics, including risk factors 
and comorbidities, histology and staging, symptoms (vs incidental diagnosis), primary care 
physician involvement, health insurance, suspected test-treatment interval. The exposure was 
rurality, defined by the 2009 rural-urban residence classification from the Land Department.
Results: 150 patients (54%) lived in rural areas. Rural patients had higher rate of smoking 
history (93% vs 82%; p=0.007). Symptomatic vs incidental diagnosis did not differ as well as 
previous cancer rate, burden of comorbidities, insurance and pathological staging. For rural pa-
tients, primary care physician were significantly more involved in the diagnostic pathway (51% 
vs 39%, p=0.04) and the interval between first suspected test and treatment was significantly 
shorter (56 vs 66.5 days, p=0.03).
Conclusion: Even in a small territory with such an inhomogeneous population distribution 
and geographic barriers, residence has an impact on lung cancer pathway. However, it seems 
paradoxical that rural patients had a shorter route. More constant involvement of primary care 
physician might explain this finding, having suggested more tests for high-risk patients even 
in absence of symptoms or follow-ups. This did not change the staging and consequently the 

prognosis of surgical patients, but it might be essential for the organization of an effective lung 
cancer screening program.
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32.3
Diagnostic criteria of early postoperative pneumonia and its risk factors after lung cancer 
surgery
S. Evan, M. S. Demarchi, R. Schorer, F. Triponez, W. Karenovics, B. Bédat (Geneva)

Objective: Postoperative pneumoniae are serious issues following lung cancer surgery, leading 
to an increased risk of morbidity and hospital cost burden. The rate of postoperative pneumonia 
is also used as a benchmark for patient management. However, the diagnostic criteria of post-
operative pneumonia have been little studied after lung cancer surgery. The aim of this study is 
to assess the use and the accuracy of biomarkers for pneumonia during the early postoperative 
period after lung cancer surgery.
Methods: We reviewed the files of all patients who underwent pulmonary anatomical resec-
tion for lung cancer between January 2017 and December 2021. Non-respiratory health care-
associated infections (HAI) were excluded from the analysis. Logistic regression was used to 
investigate the risk factors of pneumonia. C-reactive protein (CRP), procalcitonin, leukocytes 
count, fever, X-ray and CT scan were recorded during the first 10 postoperative days. We used 
area under the curve (AUROC) to assess the accuracy of biomarkers.
Results: 268 patients (median age 67 years) were included. Five patients had other HAI and 
were excluded from the analysis. 24 patients (9%) have been treated for pneumonia, all within 
the first 10 postoperative days. In the multivariate analysis, risk factors for pneumonia were 
pain >3 (OR 5.6, p=0.04) and the need of postoperative intermediate or intensive care units 
(OR 3.7, p=0.03 and OR 15, p=0.001, respectively). As compared to patients without infec-
tions, patients with pneumonia had higher CRP level (216.7mg/L ± 102.3 vs 99.4mg/L ± 76.4, 
p<0.001) and higher leukocytosis (14.5G/L ± 5.4 vs 10.9G/L ± 5, p=0.001). In patients treated 
for pneumonia, 9 (39%) had fever>38°C and 70.8% had criteria of pneumonia according to 
the Infectious Diseases Society of America/American Thoracic Society (IDSA/ATS). A CT scan 
was performed in 15 patients (62.5%) to confirm the diagnosis. The AUROCs of CRP>100mg/L, 
leukocytosis>12G/L, fever >38°C and IDSA/ATS criteria were of 0.79, 0.66, 0.64 and 0.68 re-
spectively.
Conclusion: C-reactive protein >100 is probably the most frequently used biomarker to diag-
nose postoperative pneumonia. The IDSA/ATS guidelines are probably not enough sensitive 
to diagnose postoperative pneumonia. A cohort study is needed to assess the accuracy of 
biomarkers for the diagnosis of postoperative pneumonia after lung cancer surgery.

  
32.4
'One-stop-shop' diagnosis and stage-adapted surgical therapy for small nodules of early 
stage lung cancer in a hybrid operating room
C. Caviezel1, K. Kostopanagiotou2, G. D. Puippe1, R. S. Werner1, I. Opitz1 (1Zurich, 2Athens/GR)

Objective: Emergent lung cancer screening programs increased detection of small pulmonary 
nodules. Anatomical resection in case of early-stage lung cancer with only one intervention be-
comes increasingly desirable. Current literature lacks procedure data about both diagnosis and 
subsequent indicated resection. After starting our hybrid operating room program, we reviewed 
the efficacy of detection, diagnosis and therapy in one-step.
Methods: Undiagnosed pulmonary nodules suspicious of lung cancer, which were not detect-
able by conventional video-assisted thoracoscopic surgery (VATS) due to localization and size, 
were scheduled for a hybrid procedure consisting of a cone-beam CT-guided hookwire inser-
tion and C-arm assisted thoracoscopic wedge resection for frozen section. All procedures were 
analyzed for perioperative outcomes including success rate of image-guided nodule resection 
and rate of concomitant correct anatomical resection.
Results: Between July 2020 and July 2021, 23 patients with 25 nodules underwent image-
guided VATS (iVATS) in the hybrid room. Twenty-two nodules were successfully marked by hook-
wire, three nodules were detected by ultrasound in one case and palpation in two cases. In 16 
patients (70%) wedge resection with frozen section showed malignancy. Five patients with 
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previous history of operated lung cancer received only a diagnostic wedge, as frozen sec-
tion could not differentiate between primary or metastatic lung cancer. Eleven patients (48%) 
had early-stage primary lung cancer (8 adenocarcinoma, one typical carcinoid, one small-cell 
lung cancer and one squamous-cell lung cancer). Ten of them (91%) received a synchronous 
completion anatomical resection (seven lobectomies, three segmentectomies). In one patient, 
malignancy was only confi rmed in fi nal histology.
Conclusion: One-stop-shop diagnosis and treatment by iVATS with frozen section and con-
comitant completion anatomical resection in a hybrid operating room for otherwise non-well 
approachable early stage lung cancer is patient-convenient for the increasingly detected small 
pulmonary nodules.

  
32.5
CT-guided percutaneous labeling of small pulmonary nodules is very accurate and allows 
minimally invasive lung-sparing resection
N. Doncic, M. Mallaev, N. Tsvetkov, J. Vujic, H. Bachmann, A. Hojski, M. Wiese, C. Zech, M. Takes, 
D. Lardinois (Basel)

Objective: The detection of small lung nodules is diffi cult thoracoscopically when the lesions 
are not localized within the outer border of the lung. In the case of ground-glass opacities, it is 
even often impossible to palpate the lesion. The labeling of lung nodules with radiotracer is a 
known, well-described technique. We analyzed the accuracy and usefulness of the technique 
and the potential benefi ts of performing it in a hybrid operating room.
Methods: Fifty-fi ve patients including 56.4% females with a mean age 63,4 years were ana-
lyzed. In 29 patients, we performed the labeling and the resection in a hybrid operating room. 
In 26 patients, the labeling was performed at the department of radiology the day before opera-
tion. We used Technetium99m for the labeling at a dose of 1MBq in the hybrid room and of 
3 to 6 MBq the day before the operation. Radioactivity was detected by use of the Neoprobe®

gamma detection system.
Results: Totally, 70 nodules were labeled and 67 (95.7%) could be detected and resected 
(wedge resection) in 52 patients. In 94.5% of the patients, thoracoscopic resection was pos-
sible. In 3 patients (5.5%), conversion was necessary due to adhesions or technical diffi cul-
ties. Histology revealed 29 primary lung cancers, 22 metastases, and 19 benign lesions. If 
required, anatomical resection was performed. In 67.3% of patients, the labeling went unevent-
ful whereas in 32.7% minimal intraparenchymal bleeding, very limited pneumothorax, small 
hemothorax, and vasovagal syncope were observed. None of these complications required 
additional interventions.
Conclusion: The detection of small pulmonary nodules with the Neoprobe® system is very 
accurate and safe after CT-guided labeling. Performing the operation in a hybrid room results 
in several potential advantages for the patient and in the use of a very low dose of Tc99m. The 
technique allows minimally invasive lung tissue sparing resection, avoiding overtreatment of 
benign lesions.

  
32.6
Salvage surgery in patients with locally advanced non-small cell lung cancer
K. Furrer*, R. S. Werner* (*contributed equally), A. Curioni-Fontecedro, S. Hillinger, D. Schneiter, 
I. Inci, I. Opitz (Zurich)

Objective: In patients with stage IIIB or IV non-small cell lung cancer (NSCLC), current guide-
lines recommend a combination of systemic treatment including chemotherapy, targeted- or 
immunotherapy with defi nitive radiotherapy. Nevertheless, relapses still occur in >30% within 2 
years. In selected patients with local tumor recurrence or residual disease, so-called “salvage 
resection” can be performed with curative intent. Since previous reports on this approach are 
scarce and candidate selection remains challenging, we aimed to assess the outcomes of 
salvage surgery.
Methods: We retrospectively identifi ed 33 patients with initial stage IIIB or IV NSCLC who un-
derwent salvage lung resection in curative intent between time period from 2001 to 2021 and 
included only patients if this resection was not part of the fi rst line treatment approach.
Results: Median age was 62 (38-78) years with 54% of patients were male. 7 patients had 
stage IIIB and 24 had stage IVA and 2 stage IVB. Anatomical lung resections with 22 lobec-
tomies/bilobectomies (with 8 extended), 1 segmentectomy and 10 extended pneumonecto-
mies were performed and R0 resection was achieved in 93.9% (31/33) patients. The histol-
ogy revealed 26 adenocarcinomas, 4 squamous carcinomas and 1 large cell carcinoma with 
pathological complete response in 8/33 cases. Morbidity rate was 33.3% (11/33) with 5/11 
minor (Grade II) and 7/11 major (Grade IIIA-V) complications. 30- and 90-day mortality was 
0% and 12% (4/33). Median overall survival (OS) were 5 years [95%CI: 3.37; 6.62] respective 
69 months [95%CI: 49.4; 94.2] and progression-free survival (PFS) were 2 years [95%CI: 0.0; 
4.55] respective 12 months [95%CI: 0.0; 30.42]. R0 resection of the primary tumor was an 
independent factor infl uencing OS and PFS (71 months [95%CI; 38.4; 103.6, p=0.033] and 22 
months [95%CI; 0.54; 43.46, p=0.000) respectively (fi gures A and B).
Conclusion: Salvage surgery is a potentially curative procedure with promising OS and PFS in 
selected patients with stage IIIB/IV NSCLC.

32.7
Role of postoperative follow-up with 18F-FDG PET/CT in asymptomatic NSCLC patients: a 
retrospective single-institution study
A. Kaumanns, D. König, A. Hojski, M. Cattaneo, A. F. Chirindel, M. Tamm, D. Lardinois, S. I. Rothschild 
(Basel)

Objective: The optimal surveillance strategy in patients with resected non-small cell lung can-
cer (NSCLC) is unknown. Early detection of recurrences by intense imaging follow-up may 
improve survival and whole-body fl uorine-18-deoxyglucose positron emission tomography-
computed tomography (FDG-PET/CT) might be the optimal imaging modality given its high 
accuracy in preoperative staging. However, the role of FDG-PET/CT during postoperative surveil-
lance remains controversial.
Methods: Data from a single-center cohort of 205 patients with resected stage I-III NSCLC and 
FDG-PET/CT surveillance was retrospectively collected, and patterns of recurrence and second-
ary primary lung cancer (SPLC) analyzed. All patients had preoperative FDG-positive tumor 
lesions and regular follow-up imaging with at least one postoperative FDG-PET/CT.
Results: With a median follow-up time of 26.3 months (range, 4.1-60.6), the rate for recur-
rence and secondary primary lung cancer (SPLC) was 22% and 8%, respectively. Approximate-
ly half of patients with recurrences presented with possibly associated pulmonary or general 
symptoms. However, this was the case only in 18% of patients with SPLC. Overall, 83% of all re-
currences, and 65% of SPLC were detected on FDG PET/CT. Secondary curative-intent treatment 
was possible in 37% of patients with recurrences and in all patients with SPLC. For patients who 
had secondary curative-intent treatment for recurrence, the 1- and 2-year recurrence-free sur-
vival rates were 63% [42%, 96%] and 53% [31%, 91%], respectively. Incidental FDG-positive 
PET/CT fi ndings occurred in 25% of all patients, mostly infections (71%).
Conclusion: In our cohort of patients with resected stage I-III NSCLC, recurrence was identifi ed 
in more than 80% of all cases in one of the standardized three PET/CTs performed as part of 
our follow-up imaging protocol during the fi rst two years after resection. Nearly all patients with 
non-distant recurrence qualifi ed for a second curatively intended treatment. Further studies 
are necessary to identify patients who might benefi t from an even more intensive surveillance 
strategy.

  
32.8
Local control and short-term outcomes after VATS segmentectomy vs lobectomy for pT1c 
pN0 NSCLC (2-3cm)
C. Forster1, E. Abdelnour-Berchtold1, B. Bédat2, J. Y. Perentes1, M.-O. Sauvain3, M. Christodoulou4, 
F. Triponez2, W. Karenovics2, T. Krueger1, M. Gonzalez1 (1Lausanne, 2Geneva, 3Neuchâtel, 4Sion)

Objective: Pulmonary segmentectomy has shown comparable oncological results to lobecto-
my for non-small cell lung cancers (NSCLC) of less than 2 cm. However, controversy remains for 



swiss knife 2022; 19: special edition  9

tumors of larger size. The aim of this study was to compare short-term outcomes and local con-
trol in pT1c pN0 NSCLC that were intentionally treated by VATS segmentectomy or lobectomy.
Methods: Multicenter retrospective study from January 2014 to October 2021 of 162 consecu-
tive patients undergoing complete (R0) anatomical resections for pT1c pN0 NSCLC. Two groups, 
VATS lobectomy (VL) or VATS segmentectomy (VS) were defined according to the extension of 
the resection. Patients’ characteristics, postoperative outcomes and survival were compared.
Results: In total, 162 patients underwent VL (n=81) or VS (n=81). Except for age (median of 68 
vs 71 years, p=0.034) and past medical history of cancer (32% vs 48%, p=0.038), there was 
no difference between VL and VS in terms of demographics and comorbidities (table1). Seg-
mentectomies were performed in upper lobes in 68% and single segments represented 46% 
of all cases. Conversion thoracotomy rate was 5% in both groups. Morbidity were similar in both 
groups (34% vs 30%, p=0.5). The median time for chest tube removal (3 vs 2 days, p=0.002) 
and median LOS (6 vs 5 days, p=0.039) were in favor of the VS group. Significantly larger tumor 
(25mm vs 23.5 mm p=0.001) and an increased number of lymph nodes removal (median 
14 vs 10, p<0.001) were found in the VL group. During the follow-up (median: 31 months), no 
statistical difference was found for local and distant recurrence in VL groups (12.3%) and VS 
group (6.2%) (p=0.414). Overall survival was comparable in-between both groups (p=0.166).
Conclusion: Despite a short follow-up, our preliminary data shows that local control is compa-
rable for VATS lobectomy and VATS segmentectomy. Further prospective randomized trials are 
needed to corroborate these results.

Table 1  
Total (n=162) Lobe (n=81) Segments (n=81) P-value 

Sex (female) 
Age, years (median)  
BMI,mean +/- SD  

79 (48.7%) 
69 (63-74) 
25.3 +/- 4.3 

39 (48.1%) 
68 (60-73) 
25.2 +/- 4.3 

40 (49.3%) 
71 (65-76) 
25.9 +/- 4.3 

0.875 
0.037 
0.814 

FEV1 (mean) 
DLCO (mean) 

86.03 +/- 21.6 
73.4 +/- 22.4 

88.9 +/- 21.1 
75.8 +/- 22.6 

86.1 +/- 21.6  
71.1 +/- 22.3  

0.085 
0.194 

Cardiopathy 
HTA 
Atrial Fibrillation  
Tobacco 
Diabetes 
Kidney Failure 
Previous cancer 

46 (28.4%) 
86 (53%) 
18 (11%) 
132 (81.4%) 
23 (14.1%) 
16 (9.8%) 
65 (40.1%) 

20 (24.7%) 
43 (53%) 
9 (11%)  
63 (77.7%) 
9 (11%) 
7 (8.6%) 
26 (32%) 

26 (32%) 
43 (53%) 
9 (11%) 
69 (85%) 
14 (17.2%) 
9 (11%) 
39 (48.1%) 

0.297 
1 
1 
0.228 
0.264 
0.599 
0.038 

ASA Score (mean) 2.52 2.48 2.57  0.329 
Adenocarcinoma 
Squamous cell  
carcinoma 
Large cells tumour 

125 (77.1%) 
35 (21.6%) 
 
2 (1%) 

60 (74%) 
19 (23.4%) 
 
2 (2%) 

65 (80%) 
16 (19.8%) 
0 

0.351 

Size (mean) 
21-25mm 
25-30mm 

24.3 
114 (70.3%) 
48 (29.7%) 

25.1 
46 (56.7%) 
35 (43.3%) 

23.6 
68 (83.9%) 
13 (16%) 

0.001 
<0.001 

Dissected lymph nodes 
(median) 

12 (7-19) 14 (9-23) 10 (6-15) <0.001 

Adjuvant chemotherapy 15 (9.2%) 10 (12%) 5 (6.1%) 0.183 
Mortality 90-d 2 (1.2%) 1 (1,2%) 1 (1.2%) 1 
Overall Morbidity  
Pulmonary complications 
Cardiac complications 

52 (32%) 
42 (25.9%) 
12 (7.4%) 

28 (34.5%) 
23 (28.4%)5 
(6.1%) 

24 (29.6%) 
19 (23.4%) 
7 (8.6%) 

0.501 
0.474 
0.550 

Re-operation 
Re-admission 

3 (1.9%) 
3 (1.9%) 

1 
1 

2 
2 

0.568 
0.568 

Length of drainage (days) 2 (1-4) 3 (1-5) 2 (1-3) 0.002 
Post-operative length of stay 
(days) 

5 (3-8) 6 (4-9) 5 (3-7) 0.039 

Follow-up in months  31 37 29 0.009 
Recurrence 
 

Local recurrence only 
- Mediastinal Lymph 
node 
- Lung 
 

Local and distant 
 
Distant 

15 (9.2%) 
 
6 (3.8%) 
6 
 
0 
 
1 
 
7 (4.3%) 

10 (12.3%) 
 
4 (4.9%) 
4 
 
0 
 
1 
 
4 (4.9%) 

5 (6.1%) 
 
2 (2.4%) 
2 
 
0 
 
0 
 
3 (3.7%) 

0.183 
 
0.414 
 
 
 
 
1 
 
0.700 
 

Data were reported as mean  standard deviation or as median and range. Categorical variables were compared 

by X2 analysis and continuous variables by Student’s t-test. Survival was calculated using the Kaplan-Meier 

method and survival comparison was performed by log-rank test. P-value < 0.05 was considered significant. 

 

Data were reported as mean ± standard deviation or as median and range. Categorical vari-
ables were compared by X2 analysis and continuous variables by student’s t-test. Survival was 
calculated using the Kaplan-Meier method and survival comparison was performed by log-rank 
test. P-value < 0.05 was considered significant.  

32.9
3D-quantitated lung perfusion SPECT/CT: impact on intended management compared to 
lung perfusion scan in marginal candidates for lung resection surgery
M. Mallaev, A.-F. Chirindel, G. Nicolas, M. Tamm, A. Hojski, M. Wiese, D. Stolz, D. Lardinois (Basel)

Objective: Based on previous studies, single-photon emission computed tomography/comput-
ed tomography (SPECT/CT) has been proven to be more accurate and reproducible than planar 
lung perfusion scintigraphy. We conducted a study to evaluate the impact of 3D-quantitated 
lung perfusion SPECT/CT on intended management in candidates for lung resection surgery.
Methods: Retrospective study including candidates for lung resection surgery with lung perfu-
sion imaging. Patients underwent preoperative evaluation according to ERS/ESTS algorithm. 
The lobar contribution to the total lung perfusion was estimated using planar antero-posterior, 
posterior oblique and three-dimensional anatomical SPECT/CT method (CT Pulmo 3D and 
xSPECT- Quant, Siemens). The difference in lobar perfusion with resulting changes in the extent 
of lung resection were analyzed to reveal possible changes in operability.
Results: 120 patients (46 females) with known lung cancer or pulmonary lesion considered 
for resection with available lung perfusion scintigraphy and SPECT/CT were enrolled. The mean 
age (±SD) of patients was 68 ±9 years, the target lesions were located in upper lobe in 57.7% 
and in lower lobe in 33.5%. The median [IQR] FEV1 was 70.5% [52-84] and median DLCO 
56.6% [47.1-67.4]. The planar posterior oblique method, compared to 3D-quantitated SPECT/
CT, underestimated the perfusion of upper lobes by a median difference of 5% (right [2-9; IQR]; 
left [2.5-8], p= < 0.0001), while it overestimated the both lower lobes (left by 4% [2-7]; right 

by 6% [2-9], p= < 0.0001). In contrast to the planar scintigraphy based evaluation, 4(3.3%) 
patients with upper lobe lesions were classified as inoperable when 3D-quantitated SPECT/CT 
was used for calculation of predicted postoperative lung function.
Conclusion: In selected patients with upper lobe lesions, 3D-quantitated SPECT/CT would have 
changed the treatment strategy from operable to inoperable. Importantly, post-operative mor-
tality in this particular subgroup was disproportionally high. 3D-quantitated SPECT/CT shall be 
further evaluated as it might improve preoperative risk stratification in marginal lung resection 
candidates. 

Upper GI

34.1
Reoperative bariatric surgery after primary laparoscopic gastric plication for morbid obesity:  
a systematic review and meta-analysis
F. Mongelli1, Z. Horvath1, M. Marengo2, F. Volonté1, D. La Regina3, R. Peterli4, F. Garofalo1 (1Lugano, 
2Locarno, 3Bellinzona, 4Basel)

Objective: Laparoscopic gastric plication (LGP) often requires reoperative bariatric surgery 
(RBS) due to complications and insufficient weight loss. The aim of our study was to assess 
perioperative morbidity and weight loss during follow-up in patients undergoing RBS after pri-
mary LGP for morbid obesity.
Methods: A search of PubMed, Web of Science, Cochrane Library, and Google Scholar was 
performed according to Preferred Reporting Items for Systematic Reviews and Meta-Analyses  
(PRISMA) guidelines using ("conversion"OR"revision*"OR"reoperat*")AND("gastric"OR"curvatur*")
AND"plication". Studies were deemed eligible if data on RBS after LGP were provided. For each 
study, data were extracted and analyzed.
Results: In the literature review, 291 articles were screened and 7 included. The studies cov-
ered a total of 367 patients, of whom 119 received a sleeve gastrectomy (SG), 85 a Roux-en-y 
gastric bypass (RYGB), 75 a one anastomosis-gastric bypass (OAGB), 45 a re-LGP, and 25 a 
jejuno-ileal bypass. After RBS, excess weight loss was 50.8±6.5% at 6 months, 71.0±7.7% at 
12 months, and 89.0 ±7.8% at 24 months. Operative time was 101.3±14.6 min. Postoperative-
ly, 18/255 patients (7.1%) had a complication, and leakage and reoperations were reported 
in 6/255 (2.4%) and 5/255 (2.0%) patients, respectively. Length of hospital stay was 3.1±2.4 
days. The quality of evidence was rated as “very low”.
Conclusion: Despite limitations, this systematic review and meta-analysis showed that RBS af-
ter LGP has an acceptable rate of complications and is effective in terms of excess weight loss 
during follow-up. No specific operation (e.g., SG, RYGB, OAGB) can be suggested over another 
due to the lack of evidence.
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34.2
Chronic GERD: Laparoscopic hiatal hernia repair with Reflux-StopTM
E. Ferrer-Inaebnit1, Y. Fringeli2, J. Zehetner2 (1Palma de Mallorca/ES, 2Bern)

Objective: Gastroesophageal reflux disease (GERD) is a common and increasingly prevalent 
medical condition worldwide. Its main symptoms are acid reflux, heartburn and regurgitation. 
While proton-pump inhibitor (PPI) can relieve the symptoms of heartburn in about 70% of 
GERD patients, those patients with regurgitation, nighttime aspiration, chronic cough or voice 
changes, as well as patients with persistent esophagitis despite PPI, patients with Barrett’s 
esophagus or peptic strictures, are advised to undergo anti-reflux surgery. Beside the classic 
reflux operations (Nissen and Toupet fundoplication), new laparoscopic techniques emerged in 
the last decade and among them anti-reflux surgery with the Reflux-StopTM (Implantica Trading 
AG), available since 2018 in Switzerland.
Methods: We demonstrate in a video our technique of laparoscopic hiatal hernia repair with 
Reflux-StopTM.
Results: A 62-year-old male patient presented with chronic GERD over 15 years related to a 
large hiatal hernia and with esophagitis (grade B) and Barrett’s esophagus. Due to worsening 
of symptoms despite PPI the patient was referred for surgery. A preoperative video fluoroscopy 
confirmed an axial sliding hernia with increase in the supine position (length 4cm, width 5cm) 
as well as a motility disorder of the distal third of the esophagus. The operation was performed 
laparoscopically using 4 trocars and a liver retractor. After reduction of the hiatal hernia and 
dissection in the mediastinum to achieve 4cm of intraabdominal length, a crurorraphy was 
performed with 2 figure-of-eight sutures. An esophago-gastric fundoplication (re-creation of 
the angle of His) with a 60-90 degree wrap is formed. The RefluxStopTM implant is sutured 
into a pocket at the top of the fundus, above the gastro-esophageal junction, close to the wrap 
to stabilize the fundus, to prevent re-herniation and keep the lower esophageal sphincter in a 
stable intra-abdominal position. The postoperative video fluoroscopy demonstrated a correct 
position of the implant and adequate esophageal transit. The patient recovered uneventful and 
was discharged on the second postoperative day.
Conclusion: The RefluxStopTM offers a novel surgical option in laparoscopic anti-reflux surgery, 
also in patients with hiatal hernias, and preliminary results are promising.

 
 

 

 

 

 

  

34.3
Brain metastasis incidence in gastro-esophageal cancer: a meta-analysis
M.-J. Sleiman, Z. Abbassi, M. Jung, C. Toso, M. Chevallay, S. Mönig (Geneva)

Objective: Upper gastrointestinal cancers (UGC) are a leading cause of cancer related deaths. 
Brain metastases (BM) from gastric and esophageal cancer are rare and associated with a 
poor survival time. The precise incidence of BM for UGC is lacking
Methods: We searched: Gastric cancer OR Oesophageal Cancer AND Cerebral Metastasis in 
Pubmed, EMBASE, Cochrane Library. Inclusion criteria were all studies with an incidence rate 
of BM from UGC cancer patients cohort. When the inclusion criteria were met, we extracted the 
following endpoints: year of publication, country of population, tumor localization, histology, 
number of brain lesion, synchronous or metachronous brain metastases, stage of the primary 
tumor, other localization of metastases, surgical treatment of the primary tumor, brain metas-
tasis treatment (surgery, steatosic radiosurgery, whole brain radiation, gamma knife surgery), 
survival and follow-up
Results: 52 studies were included. The total number of patients with oesophageal tumor were 
described in 30 studies with 41636 patients from which 1234 patients (2.9%) had BM. 526 
patients (63%) had an adenocarcinoma, 287 (34%) had a SCC and 17 (3%) other histology. 
BM was unique in 288 patients (50%) and multiples in 282 patients (50%). A combined ra-
diotherapy and surgery was performed in 129 patients (17.9%). Surgical metastasectomy was 
performed in 172 patients (24.25%). Stereotaxic radiotherapy was delivered in 60 patients. 
(8.5%) A whole brain radiotherapy was performed in 265 patients (35.9%). Gamma knife 
surgery was performed in 43 patients (5.9%). Chemotherapy in 10 patients (1.6%) and no 
treatment in 43 patients. (5.9%). The median survival was reported from 3 month to 24 months. 
We identified 12 articles which matched the research criteria for gastric cancer with a total of 
73.781 primary gastric tumors where 645 presented brain metastasis (0.87%). 159 patients 
had single BM (42.3%) compared to 217 patients with multiple BM (57.7%). We identified 434 
adenocarcinoma which represent 81.1% of the brain metastasis. Median survival for patients 
with brain metastasis from gastric cancer was described from 1.3 month to 27 months
Conclusion: Brain metastases from UGI cancer are rare and associated with a low survival. 
Multimodal treatment is the most described treatment strategy. More studies are required to 
assess the role of brain imaging in the initial staging of UGI cancer

  
34.4
Comparison of single- versus double-anastomosis duodenal switch: a single-center experi-
ence with 2-year follow-up
P. Iranmanesh1,2, V. Boudreau2, S. Gmora2, D. Hong2, M. Anvari2 (1Geneva, 2Hamilton/CA)

Objective: Single-anastomosis duodenal switch (SADS) has emerged in recent years as an 
alternative to the standard double-anastomosis duodenal switch (DADS). The objective of this 
study was to compare short- and medium-term outcomes between SADS and DADS.
Methods: Data collected in the Ontario Bariatric Registry between 2010 and 2019 were used 
for this retrospective study to determine outcomes of patients undergoing primary laparoscopic 
SADS versus DADS at a Canadian tertiary hospital and bariatric center of excellence. The pri-
mary outcome was weight loss at 1 and 2 years after surgery. Short-term secondary outcomes 
included operative times, intra- and early postoperative complications, hospital length of stay 
(LOS), and 30-day readmissions. Medium-term secondary outcomes included late postopera-
tive complications as well as nutritional deficiencies and persistent diarrhea at 1 and 2 years 
after surgery. Subgroup analyses were performed to compare patients undergoing one- and 
two-stage procedures.
Results: Data of 107 patients who underwent SADS (n = 25) or DADS (n = 82) were included 
in the study. Follow-up data were available for 59/107 (55.1%) patients at 1 year and 47/107 
(43.9%) at 2 years after surgery. Patients in the SADS and DADS groups had similar %TBWL at 
1 year (23.6 versus 26.2, P = 0.617) and 2 years (24.8 versus 30.2, P = 0.116) after surgery. 
Short- and medium-term outcomes were similar between groups. There was no difference be-
tween patients undergoing one- versus two-stage procedures.
Conclusion: This study showed that patients undergoing SADS and DADS had similar weight 
loss at 1 and 2 years. Early and late postoperative morbidity, operative times, early readmis-
sions, and LOS were also similar between groups. Further studies with longer follow-up are 
required to confirm these results.
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34.5
Long-term outcome after biliopancreatic diversion type duodenal switch: a single-center 
experience with up to 20 years follow-up
J. Süsstrunk, M. Kraljevic, R. Schneider, R. Peterli (Basel)

Objective: Biliopancreatic diversion type duodenal switch (BPD-DS) is the most effective bari-
atric procedure in terms of weight loss and remission of comorbidities but carries the risk of 
severe long-term side effects. The aim of this study was to analyze the long-term effects of 
BPD-DS on weight loss, comorbidities and reoperation rate.
Methods: This is a retrospective single-center study of prospectively collected data of all pa-
tients who underwent BPD-DS from 1999 to 2011 at a single institution.
Results: 116 patients (83.6% female) underwent BPD-DS with a mean initial body mass index 
(BMI) of 47 ± 6.5 kg/m2. 68% of the procedures were performed in open technique and 32% 
laparoscopically. Common channel length was routinely 1m, mean alimentary limb length (AL) 
was 1.8 ± 0.6m and mean bilio-pancreatic limb length (BPL) was 4.9 ± 1.6m. 76.7% of pa-
tients had laparoscopic adjustable gastric banding (LAGB) prior to BPD-DS. Mean follow-up 
time was 14 ± 4.4 years and follow-up rate at 5, 10 and 14 years was 95.6% (n = 108), 90% 
(n = 98) and 75.3% (n = 70). Mean excess BMI loss (%EBMIL) at 5, 10 and 14 years was 78% 
± 24.1, 76.5% ± 26.7 and 77.8% ± 33.8, respectively. The highest %EBMIL was reached two 
years postoperatively with 84% ± 23.6. Complete (n = 22) or partial remission (n = 4) of type 2 
diabetes mellitus was observed in 92.8% of patients. Reoperation was necessary in 33 patients 
(28.4%) due to malnutrition or refractory diarrhea (10), excessive weight loss (1), insufficient 
weight loss or weight rebound (7), reflux or stenosis (7), oxalate nephropathy (2), liver cirrhosis 
(1) and various/combined indications (5). Mean time to reoperation was 7.7 ± 5 years. The 
predominant deficiencies were vitamin D (99.1%), zinc (86.9%), iron (83.5%) and calcium 
(71.3%). The were no procedure-related deaths in the short- or long-term.
Conclusion: BPD-DS leads to sustainable long-term weight loss with an acceptable reopera-
tion rate. Nevertheless, regular follow-up is necessary to detect and treat malnutrition and vi-
tamin deficiencies.

  
34.6
Outcome of revisional procedures up to 14 years after sleeve gastrectomy: a single-center 
experience
A. S. Dirnberger, J. Süsstrunk, R. Schneider, M. Slawik, R. Peterli, M. Kraljevic (Basel)

Objective: In the long-term, laparoscopic sleeve gastrectomy (SG) may be associated with 
insufficient weight loss, weight regain, development of gastroesophageal reflux disease (GERD) 
as well as persistence or relapse of comorbidities. The study’s objective was to present results 
regarding weight loss, evolution of comorbidities and reoperation rate of patients who under-
went a revisional bariatric procedure after SG.
Methods: Retrospective single-center analysis of a prospective database on patients who had 
a minimal follow-up of two years after conversion from SG to either a proximal Roux-en-Y 
gastric bypass (PRYGB), biliopancreatic diversion type duodenal switch (BPD/DS), long bilio-
pancreatic limb-Roux-en-Y gastric bypass (LRYGB) or re-sleeve gastrectomy (RSG).
Results: Over a time period of 14 years, 549 SGs were performed. A total of 71 patients 
(13.0%) underwent a conversion from SG to PRYGB (n = 28, 39.4%), BPD/DS (n = 19, 26.8%), 
LRYGB (n = 17, 23.9%) and RSG (n = 7, 9.9%). Indications for the revisional procedures were 
GERD (33.8%), insufficient weight loss/weight regain (32.4%), a combination of both (31.0%) 
or stenosis/kinking of the sleeve (2.8%). The mean time from SG to revision was 5.2 ± 3.1 years 
and the mean pre-revisional body mass index (BMI) was 38.0 ± 7.5 kg/m2. The mean follow-up 
time after revision was 5.1 ± 3.1 years. The overall percentage of total weight loss (%TWL) was 
greatest after BPD/DS (36.6%) and LRYGB (32.9%) compared to RSG (20.0%; p = 0.04; p = 
0.01). Patients with BPD/DS had significantly higher additional %TWL (26.2%) after conversion 
compared to PRYGB (15.6%, p = 0.04) and RSG (10.9%, p = 0.01). In case of GERD, reopera-
tion led to a resolution of symptoms in 81.6% after RYGB. 19.7% of patients underwent an 
additional revisional procedure for internal herniation, chronic diarrhea after BDP/DS, common 
bile duct stones and weight regain.
Conclusion: In the event of insufficient weight loss/weight regain after SG, conversion to BPD/
DS provides a significant post-revisional weight loss. RYGB leads to good symptom control in 
patients suffering from GERD.

  
34.7
Impact of positive resection margins (R1) on long-term survival of patients with advanced 
diffuse type gastric cancer
S. Gaspar-Figueiredo1, G.-R. Joliat1, A. B. J. Borgstein2, M. I. Van Berge Henegouwen2, C. Brunel1, 
N. Demartines1, P. Allemann1, M. Schäfer1 (1Lausanne, 2Amsterdam/NL)

Objective: Gastric cancer (GC) is a leading cause of cancer-related mortality worldwide. Dif-
fuse type GC have a much worse prognosis compared to intestinal type GC. There is an ongoing 
debate whether microscopic involvement of the proximal margin (R1 resection) influences 
overall survival (OS) in advanced gastric cancer. The aim of this study was to assess OS in 
patients with diffuse gastric cancers and positive lymph node involvement who underwent 
oncological gastrectomy with R0 and R1 resections.
Methods: All consecutive patients from two tertiary centers operated with curative intent for dif-
fuse gastric cancer between January 2005 and December 2018 were analyzed. Patients with 
R2 resections or missing data were excluded. Extracted data included demographics, major 
comorbidities, ASA score, neo-adjuvant treatment, pre- and postoperative staging (TNM 8th 
edition), postoperative complication with grading according to Clavien classification, survival 

data and pattern of recurrence. Lymph node involvement was based on pathology. Kaplan-
Meier curves with log-rank test for comparison were used to evaluate survival between groups.
Results: A total of 94 patients with diffuse gastric cancer were included. Two patients were 
excluded because of R2 resection and missing data regarding pathology, leaving a cohort of 
92 patients (48 male, 44 female, median age 62 years). Sixty-four patients were lymph node 
positive (pN+); 48 patients (75%) with R0 resection and 16 patients (25%) with R1 resec-
tion. No difference in terms of preoperative data and intraoperative characteristics was found 
between R0 and R1 groups. Median OS was better in the R0 group (27 months, 95% CI 17-37) 
compared to R1 group (7 months, 95% CI 3-11, p<0.001). Similar results were found with 
disease-free survival (DSF) (25 vs. 6 months, p=0.002). On multivariable analysis, T stage and 
resection margin (R status) were independent factors predicting OS (T stage: HR 4.5, p<0.001, 
R status: HR 4.2, p<0.001) and DFS (T stage: HR 2.9, p=0.004, R status: HR 3.5, p=0.001) in the 
cohort of patients with lymph node involvement.
Conclusion: The present series confirmed that patients with negative surgical margins have 
better OS compared to patients with positive margins in case of locally advanced diffuse GC. 
Therefore, R0 resections should be the goal of oncological gastrectomies.

  
34.8
Outcomes of oncologic robotic gastrectomy compared with open gastrectomy for early and 
locoregional advanced gastric cancer
M. K. Jung, M. Chevallay, C. Toso, S. P. Mönig (Geneva)

Objective: Minimally invasive gastrectomy for gastric cancer shows slower adoption in Western 
countries compared to Asia, probably due to lower incidence, advanced stages and a more fre-
quently proximal localization, which requires a technically more challenging total gastrectomy.
Methods: We retrospectively reviewed a prospectively collected database. A total of 51 patients 
who underwent oncologic total gastrectomy or subtotal gastrectomy by robotic or open ap-
proach of stage pT1-T4a, pN0-3 were identified from June 2016 until June 2020. Nine patients 
were operated on robotically, and 42 patients by laparotomy. Perioperative outcomes, postop-
erative 30-day complications as well as pathologic results were compared.
Results: The age of the patients in the robotic group was comparable to that of the open group 
(64.7 ±9.2 versus 62.8 ±12.9, respectively, p = 0.685). Blood loss was significantly smaller 
with the robotic approach (185±180 mL versus 425±257 mL, p = 0.038). Pathologic tumor 
stage included stages pT1–pT4b in the open group, while only stages pT1–pT3 were operated 
by robotic approach. Fewer tumors were localized in the upper body in the robotic group (0, 
0%) than in the open group (12, 28.6%). The length of the proximal margin was comparable 
in the two groups (104.29 ± 50.29 versus 86.88 ± 64.66, p = 0.516). The mean number of 
retrieved lymph nodes was comparable in the robotic group and the open group (42.89 ± 
12.119 versus 43.22 ± 20.271, p = 0.963). The mean number of metastatic nodes was signifi-
cantly lower in the robotic group (0.33 ± 0.707 versus 7.02 ± 14.313, p = 0.171). In regards to 
Lauren classification, diffuse-type cancers were significantly more frequent in the robotic group 
(3 (33.3%) versus 3 (8.6%), respectively, p = 0.040). Significantly fewer high-grade complica-
tions (Clavien/Dindo >3a) appeared in the robotic group (0 (0%) versus 2 (4.8%), p = 0.019). 
No anastomotic leakage and no death occurred in both groups.
Conclusion: The gold standard of oncologic gastrectomy, especially for advanced stages and 
bulky lymph nodes, is still the open approach. The minimally invasive approach for gastric 
cancer may be beneficial in regards to blood loss and postoperative complications but must 
show comparable pathohistological results in comparison to the open approach in regards to 
lymph node harvest and proximal tumor margins to be an acceptable alternative to the open 
approach.

Vascular: Miscellaneous & Case Reports

40.1
The POPART registry: real-world evidence of popliteal artery aneurysm treatment. Results 
of 1120 cases
G. Jung1, M.-E. Leinweber2, D. E. Gray2, W. Derwich2, T. Schmitz-Rixen3 (1Lucerne, 2Frankfurt am 
Main/DE, 3Berlin/DE)

Objective: The Popliteal Artery Aneurysm (PAA) is a rare vascular disease (prevalence of 0,1-
1%). Evaluating the comparability of endovascular repair (ER) to open repair (OR) has become 
an issue of growing concern in current PAA therapy. The POPART-registry was initiated in 2014 
to provide real-world data on contemporary PAA treatment and has since developed to one of 
the largest patient collectives to this entity worldwide.
Methods: POPART is a multicenter, multinational registry on comparative outcomes of ER and 
OR PAA repair. All PAA-patients older than 18 years can be considered for inclusion; an informed 
consent was mandatory. Data quality is ensured by continuous monitoring and plausibility 
check. Presently, 42 vascular institutions are participating.
Results: From 06/2014 to 02/2021, a total of 1120 cases were collected. N=938 patients 
were treated with OR, n=132 underwent ER, n=48 stayed under surveillance or underwent 
thrombolysis. ER patients were significantly older (ø=71,2 vs. ø=67,3 years; p<0.005). De-
spite a higher incidence of obesity and smoking history in the OR group (p<0.05), no other 
significant differences in comorbidities were observed. OR and ER patients did not differ signifi-
cantly in PAA size but in their clinical presentation: While 51,73% (n=485) OR patients were 
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symptomatic, only 33,33% (n=44) symptomatic patients underwent ER (p<0.05). N=149 OR 
patients (22,5%) and n=11 ER patients (10,3%) had to be operated in an emergency setting 
(critical limb ischemia/rupture). Emergency patients showed a significantly worse outcome 
in both groups. ER patients had a shorter in-hospital stay (OR median 7 days vs ER 10 days, 
p<0.005). Primary Patency rates after 12 and 24 months were significantly better for OR (12m: 
84,1% vs. 49,0%, p<0.005; 24m: 75,7% vs. 35,9%, p<0.005). OR patients treated with a vein 
graft showed significantly better patency rates compared to prosthetic grafts (12m: 88,7% vs. 
72,5%; 24m: 81,5% vs. 59,0%, p<0.005).
Conclusion: These midterm results provide valuable insights into the current treatment of PAA 
patients. Despite good perioperative results and significant shorter in-hospital stay for ER in 
elective setting, primary patency rates in ER patients after 12 and 24 months are inferior even 
in the “endovascular era”. ER might be considered in well-selected patients, but our data sug-
gest poor outcome in emergency setting. OR remains gold standard.

  
40.2
Design of the OptiSurg trial: a multicenter open-label randomized controlled trial of time 
restricted feeding (TRF) vs regular dietary advices in patient undergoing femoral endar-
terectomy
K. Kiesworo1, J. Longchamp1, J. Brusa1, E. Côté1, T. Agius1, M. Macarthur2, S. Mitchell2, C.  
Des larzes1, J.-M. Corpataux1, F. Allagnat1, T.-H. Collet3, C.-K. Ozaki4, S. Déglise1, A. Longchamp1  
(1Lausanne, 2Zurich, 3Geneva, 4Boston/US)

Objective: Vascular patients suffer some of the highest complications rates. Surprisingly, there 
is no uniformly accepted medical therapy to reduce complications in these patients. Time re-
stricted feeding (TRF) is an approach that emphasizes energy intake limited to certain windows 
of time within the 24-hour cycle, without restrictions on any calories or macronutrients. In 
healthy young human, TRF improves cardio-metabolic fitness. However, there is a lack of re-
search on TRF in patient undergoing surgery, and suffering from cardiovascular diseases. This 
study aims to investigate the feasibility and efficacy of a pre-operative 2-week, 10-hour TRF in 
patient undergoing vascular surgery.
Methods: The OptiSurg Study is a randomized open-label clinical trial, that plan to enroll 40 
patients, undergoing elective femoral endarterectomy. Only Fontaine stage II peripheral artery 
disease, and a BMI ≥ 20 kg/m2 are included. Patients are randomized with a 1:1 ratio to either 
the control or intervention group. The control group receives diet nutritional counselling (stand-
ard of care, SOC). The intervention group receives the same SOC and a self-selected 10-hour 
TRE window. After the surgery, patients will be on SOC only, and followed every 3 months up 
to 1 year. Primary endpoint is a composite of death, myocardial infarction, stroke, and surgi-
cal re-intervention at 1 month post-operative. Blood glucose, body weight, body composition, 
biomarkers (neuroendocrine, inflammatory and metabolic), sleep and quality of life will also be 
examined. Temporal calorie intake is monitored with the smartphone application myCircadian-
Clock preoperatively. VascuQoL-6 is used to monitor quality of life.
Results: 9 participants were enrolled since the start of the recruitment in February 2021, 4 
were randomized in the 8 hours TRF intervention, and 5 to SOC. They all completed the study: 7 
men and 2 women, age 73, 53-87 (median, min-max) years. Using the myCircadianClock app, 
adherence to the TRF was >90% (Figure 1).
Conclusion: Our preliminary experience seems to demonstrate that a 2-week TRF regimen 
before vascular surgery is feasible. The complete results will be disseminated through future 
peer-reviewed manuscripts, reports and presentations. 

 
 
Figure 1. Food intake in patients included in the OptiSurg trial. Representative food event / log in 
OptiSurg patient randomized to the standard dietary advice (Ctrl, top) or TRF (bottom), as indicated. Yellow 
line indicated the 8hrs TRF window. Each green bars represent a food event.  
 

Figure 1. Food intake in patients included in the OptiSurg trial. Representative food event / log in
OptiSurg patient randomized to the standard dietary advice (Ctrl, top) or TRF (bottom), as indi-
cated. Yellow line indicated the 8hrs TRF window. Each green bars represent a food event.

  

40.3
Temporärer extraanatomischer Shunt-Einsatz während komplexer peripherer Gefässopera-
tionen zur Verkürzung der Extremitäten-Ischämie: Erste Erfahrungen
A. Moritz, C. Kull, C. Rouden (Liestal)

Objective: Während Gefässoperationen besteht nach dem Klemmen der Arterien eine notwen-
dige, variable Abklemmungszeit und somit eine gewisse Ischämie distal davon. Diese kann zu 
einem erhöhten perioperativen Risiko für Muskelischämie, Revaskularisationsödem, Logensyn-
drome und im schlimmsten Fall der Gefahr eines Extremitätenverlusts führen. Diese Proble-
matik ist vor allem in Notfallsituationen bei akuter Ischämie relevant, wo die Zeit ein wichtiger 
Faktor ist. Unser Ziel war es, eine einfache, schnelle und sichere Methode zu evaluieren, um 
die Ischämie- und Reperfusions-Zeiten in besonderen Situationen und/oder bei langen Opera-
tionszeiten zu reduzieren.
Methods: Das „shunting“ ist aus der Carotischirurgie bestens bekannt. Mit der Zunahme der 
Hybrid Chirurgie kam die Idee, die Schleuse als Shunt zu nutzen. Wir verwendeten Standard-
Schleusen (5 bis 7 French). Sie wurden proximal und distal des geklemmten Segments in 
Seldinger Technik perkutan oder transarteriell eingeführt. Die Sideports wurden direkt über 
Adapter oder mittels Verlängerungsschlauch miteinander verbunden. Funktionskontrollen 
waren über den Dreiwegehahn jederzeit möglich. In der offenen Aortenchirurgie kann zum 
Beispiel nach der aortalen Anastomose vor der ersten iliakalen Anastomose auf der Gegen-
seite eine Schleuse iliakal eingelegt werden. Der kontralaterale Y-Prothesen Schenkel wird am 
Sideport mittels doppelter Ligatur fixiert (Hybridshunt). Somit entsteht eine Vaskularisation der 
Gegenseite vor Beginn der ersten iliakalen Anastomose.
Results: Wir haben diese Methoden bisher bei 6 Patienten evaluiert (3x Aorta, 3x peripher). Die 
Setup- Zeit war 3 Minuten. Es gab keine assoziierten Komplikationen. Dopplersonographisch 
konnte nach Installation des Systems ein klar pulsatiles arterielles Signal distalseitig nach-
gewiesen werden, reproduzierbar durch Schliessen des Dreiwegehahns. Klinisch zeigte sich 
nach dem Einsatz des Shunts eine periphere Rekapillarisierung. Eine erste Flowmessung mit 
Medistim bei Verwendung von 6- French- Schleusen zeigte ca. 25ml/min.
Conclusion: Der Einsatz eines temporären extraanatomischen Shunts mittels Standard-
Schleusen bei Gefässoperationen scheint eine einfache, sichere und schnelle Methode zu 
sein, um die Ischämiezeit zu reduzieren. Das Material gehört zum Alltags-Arsenal der Gefäss-
chirurgie und ist somit immer vorhanden. Um diese ersten Beobachtungen zu bestätigen, be-
darf es klinischer Studien.

Anhang: 

Bild 1: Shunt : 2 Schleusen via Sideport und Adapter konnektiert 

 

 

 

 

 

 

 

Bild 2: Hybridshunt: Y Schenkel an Sideport konnektiert 
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Hybridshunt: Y Schenkel an Sideport konnektiert.
  

40.4
Mid-term evaluation of the EVAS system: reinterventions after EVAS and management of 
complications
S. Kuntz, A. Longchamp, J. Longchamp, R. D'Amico, R. Trunfio, E. Côté, C. Deslarzes-Dubuis, S. 
Déglise (Lausanne)

Objective: The Nellix EndoVascular Aneurysm Sealing (EVAS) System was associated with poor 
long-term outcome, leading to the device withdrawal from the market. The study aim was to 
report long-term Nellix EVAS outcomes and the management of the associated complications.
Methods: A monocentric retrospective review of EVAS procedures was performed. Device fail-
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ure was defined as a triad of stent migration, stent separation, and secondary sac expansion, 
or any intervention for type 1endoleak, device rupture, or explant.
Results: A total of 50 (men n=43, women n=7) patients was treated with Nellix EVAS between 
March 2013 and December 2016, with 100% technical success. Mean age was 77,0 (SD ± 
7,0) years. Median follow up was 3,05 (IQR, 0,52 – 4,63) years and the follow up index was 
0,51 (IQR 0,10 – 0,88). Overall 30-day mortality for all comers was 0%, overall mortality during 
the follow-up period was 30% and aneurysm related mortality during follow up was 13%. Ka-
plan-Meier estimate of freedom from all-cause mortality at 72 months years was 30,2%. There 
were 17 (34%) device failures in the cohort. Thirteen (26%) patients required at least one 
re-intervention. Six patients underwent limb extension, 2 underwent EVAR-in-Nellix procedure, 
2 required embolization, 3 had stent angioplasty, 2 underwent branched thoraco-abdominal 
devices and 5 underwent device explantation.
Conclusion: Our cohort reported poor long-term outcome of the EVAS, associated with mul-
tiple reinterventions. Long follow-up is mandatory. Management of the complications should 
be open repair and device explantation in fit patients. In unfit patients, complex endovascular 
repair with F/BEVAR remains a technical demanding option.

  
40.5
Endovascular retrieval of cement ontracaval and in the common iliac vein: a fishing net 
technique
S. Akifi1,2, M. Takes2, E. Mujagic2, L. Gürke2, A. Isaak1,2 (1Aarau, 2Basel)

Objective: Describing the technique for endovascular retrieval of cement after spinal surgery.
Methods: Three Cases were performed from 2017 – 2020. For the first case we produced 
a replica of the intracaval cement fragment as well as a 3D print to plan the endovascular 
procedure. A woven caval filter was modified with two drawstring sutures to be used as fishing 
net. The caval filter was deployed from the right internal jugular vein. Through the right femoral 
vein the drawstring sutures were snared and retrieved in the groin. The cement fragments were 
captured with two snare catheters from the femoral access and one through the lumen of the 
caval filter or through the caval filter by tightening the drawstring. Retrieval was performed 
either through a 24F sheath or in one case with a cut down to the femoral vein.
Results: Venous endovascular cement retrieval was successfull in all three cases. Follow up 
CT-scan after three months showed no pulmonary artery embolization and no residual intra-
vascular cement.
Conclusion: Cement fragments located in the inferior vena cava and common iliac vein after 
cement-augmented spinal surgery procedures can be safely removed by the described tech-
nique.

Schematic illustration of the technique Interventional imaging

Coronary MIP of intracaval
cement fragment

a) Caval filter modified with drawstring sutures

b) Removed cement fragments

c) 3D print of intracaval cement fragment used for planning

  
40.6
Catheter directed-thrombectomy with the JETi8 in the treatment of acute superior vena 
cava syndrome
R. Emsley, C. Haller, L. Arts (Sion)

Objective: Recent increase in the use of intra-venous devices has led to a higher rate of superi-
or vena cava syndrome (SVCS). SVCS can lead to significant morbidity and mortality, particular-
ly in the case of acute obstruction of the superior vena cava (SVC). As previously demonstrated, 

rapid flow restoration is essential. The JETi8 thrombectomy device (Abott, Walk Vascular, LCC) 
has been shown to be effective in the treatment of acute deep venous thrombosis but has not 
been described in the use for acute SVC obstruction.
Methods: We report a case of a 57-year-old woman with an acute port-a-cath associated 
thrombosis of the SVC presenting with facial cyanosis, edema and dyspnea. Percutaneous 
catheter-directed thrombectomy was performed using the JETi8 thrombectomy device (Abott, 
Walk Vascular, LCC) allowing rapid flow restoration. Additional angioplasty and stenting 
(AbreTM 16 x 60 mm, Medtronic,PLC) as well as removal of the port-a-cath were performed. 
Postoperative low molecular weight heparin was initiated and followed by oral anticoagulation 
(Rivaroxaban).
Results: Rapid clinical recovery was observed and the patient was discharged after nine days. 
A computed tomography (CT) scan performed at 1 month postoperatively and an ultrasound 
at 2 months, showed a patent stent without clinical complications. Oral anticoagulation ther-
apy is pursued lifelong.
Conclusion: To our knowledge this is the first report of the treatment of acute SVCS using the 
JETi8 thrombectomy device. It appears to be a safe and effective therapy, allowing rapid flow 
restoration and clinical improvement as well as persistent patency at 6 months.

  
40.7
An unconventional way of dialysis catheter insertion: a case report
J. Kuehnel, C. Kull, C. Rouden (Liestal)

Objective: Central venous stenosis (CVS) in hemodialysis (HD) patients is a well-known prob-
lem. Percutaneous transluminal angioplasty (PTA) is the treatment of choice. By elastic recoil-
ing, failing dilation or repeated recurrence, placement of central bare metal stent or graft is 
often indicated. Subsequently central stent occlusion (CSO) is a further problem that we are 
confronted with. We present a case of CSO with an unconventional solution.
Methods: An 80- year old polymorbid HD patient had multiple shunt and catheter interven-
tions bilaterally since 2010. Because of CVS, stenting of the right brachiocephalic vein and su-
perior vena cava (SVC) had been performed in June 2017. In February 2020, because of stent 
occlusion including all upper right central veins anticoagulation with Eliquis was initiated. 
Nevertheless, the right basilica shunt (2014) was still working (flow 600ml/min) but presented 
1 cm after the anastomosis a high grade stenosis over 3 cm length with a poststenotic dilation 
of 2 cm. In the last few months several episodes of heavy bleeding from the arterial puncture 
side occurred after HD. Therefore a stenosis patch plasty was planned. The Somalian-born 
patient had the wish of travelling to his home country for the last time in his life. He informed 
the dialysis team only one week before leaving about his plans. A quick solution for a secure 
dialysis during his trip had to be found. As in duplexsonography the left central veins were 
open, we decided to try to insert a perm-catheter through the left side.
Results: The intervention was performed in local- and stanby-anesthesia. After sonographic 
percutaneous puncture of the left internal jugular vein, a Terumo wire (35’) could be navigated 
through the mesh of the SVC stent into the left atrium. Wire-guided, the tip of the introducer 
was put in contact with the wall of the stent. Unfortunately, the permcath itself couldn’t pass 
because of the small caliber of the mesh. After successful balloon dilatation using a 5x40mm 
PTA balloon, the permcath could be pushed through and placed into the right atrium. The 
patient left the hospital on the first postop day (POD) after uncomplicated HD using the new 
implanted catheter under Eliquis and flew to Somalia on the 3th POD.
Conclusion: This very unusual case shows that the presence of a SVC stent stenosis is a chal-
lenge but not a contraindication for central venous dialysis catheter implantation.

Anhang: 

Bild 1: Passage of the Terumocatheter through the mesh of the SVC Stent and then PTA Balloon 

   

Bild 2: End results after permcath insertion through the SVC stent 
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Passage of the Terumocatheter through the mesh of the SVC Stent and then PTA Balloon.
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Anhang: 

Bild 1: Passage of the Terumocatheter through the mesh of the SVC Stent and then PTA Balloon 
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End results after permcath insertion through the SVC stent.
  

40.8
Shockwave in der Arteria mesenterica superior: Ein case report
D. Rais, D. Toia, C. Kull, C. Rouden (Liestal)

Objective: Wir stellen einen Fall vor, bei dem eine Angina abdominalis erfolgreich endovaskulär 
mittels Shockwave-Katheter behandelt wurde.
Methods: Eine multimorbide 78-jährige Patientin mit schwerster generalisierter Atherosklerose 
stellte sich 10/2020 bei unklaren abdominellen Schmerzen und Gewichtsverlust erstmalig 
beim Hausarzt vor. Diverse ambulante Abklärungen (CT, Kolo- und Gastroskopie) konnten kein 
Korrelat hierfür zeigen. Inzwischen hatte die Patientin in einem Jahr 20kg verloren. Erste Vor-
stellung auf der Notfallstation 08/2021. Nach erneuten Abklärungen via Sonografie, Kolo- und 
Gastroskopie und Duplexsonografie der Mesenterialgefässe wurde die Diagnose einer Mesen-
terialischämie gestellt. Aufgrund der schwersten generalisierten Atherosklerose wurde der Fall 
als weder endovaskulär- noch offen behandelbar beurteilt. Bei palliativer Situation erfolgte eine 
Port-Implantation zur parenteralen Ernährung. Die Patientin klagte weiterhin über rezidivier-
ende abdominelle Schmerzen, wobei sie die orale Nahrungsaufnahme praktisch sistiert hatte. 
Bei notfallmässiger Vorstellung am 04.10.21 mit akutem Abdomen erfolgte eine Cholezystek-
tomie bei perforierter Cholezystitis und Ileocoecalresektion mit Split-Stoma bei ischämischer 
Zökumnekrose. Nach erneuter interdisziplinärer Besprechung, Entscheid zum Versuch einer An-
gioplastie mit Shockwave-Katheter. Bei diesem Spezialkatheter wird eine Schall-Stosswelle von 
den Emittern via Ballon zur arteriosklerotischen Gefässwand geschickt. Die Stosswelle erreicht 
den Kalk, wo daraufhin Mikrorisse entstehen (Bild 1). Hierdurch wird die Gefässwand dehn-
barer, sodass anschliessend eine Stentimplantation erfolgen kann (Bild 2&3). Die Behandlung 
konnte am 14.10.21 problemlos erfolgen (7/60mm Katheter, 5/28mm Stent).
Results: Direkt postinterventionell zeigte die Patientin eine deutliche Beschwerdebesserung. 
Bei der Kontrolle nach 3 Monaten war die Patientin völlig beschwerdefrei mit uneingeschränk-
ter Nahrungsaufnahme. Mittlerweile hatte sie 5kg an Gewicht zugenommen.
Conclusion: In selektionierten Fällen stellt der Shockwave-Katheter eine neue Alternative des 
therapeutischen Arsenals bei schwerster Atherosklerose dar. Diese Technik wird meist an pe-
ripheren Gefässen angewandt, eine Anwendung an intestinalen Gefässen ist eine Seltenheit. 
Bei unserer Patientin führte es sofort zu einer massiven Verbesserung der Verdauung und ra-
schen Abheilung des Splitstomas.

Anhang: Shockwave in der Arteria mesenterica superior: Ein Case report 

Bild 1: Shockwave-Katheter (Quelle: www.shockwavemedical.com) 
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Bild 1. Shockwave-Katheter (Quelle: www.shockwavemedical.com).
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40.9
Pseudoaneurysm after stentgraft implantation for aortic coarctation
S. Vedani, S. Weiss, J. Schmidli, M. Glöckler, F. Schoenhoff (Bern)

Objective: Aortic coarctation is a congenital anomaly, which occurs in about 4/10’000 people 
and leads to chronic upper body systemic hypertension. Endovascular treatment with stentgraft 
implantation is frequently used with good results. We present a case of pseudoaneurysm for-
mation after stentgraft placement, necessitating open conversion.
Methods: Case report of a 23-year-old patient with a history of intravenous drug abuse in 
whom aortic coarctation was treated by balloon-expandable stentgraft implantation (BeGraft 
Aortic Stent Graft, Bentley InnoMed, Germany).
Results: Three weeks after stentgraft implantation, the patient presented elsewhere with sud-
den onset chest pain. Pain subsided under NSAR treatment after one week. Three months later, 
the patient presented with headache, vomiting and left-hand apraxia. Imaging showed a right 
parietal cerebral abscess, as well as a pseudoaneurysm at the level of the stentgraft in the 
proximal descending aorta. The patient underwent urgent stereotactic abscess drainage. Pre-
operative blood cultures and intraoperative samples were positive for Streptococcus milleri. 
Twelve days later, open stentgraft explantation and replacement of the proximal descend-
ing aorta with a self-made bovine pericardial tube graft using cardiopulmonary bypass was 
performed. Histopathological findings demonstrated a chronic granulomatous inflammatory 
process, suggestive of chronic periaortitis but no microorganisms were identified under es-
tablished antibiotic therapy. Due to increasing cerebral edema, minicraniectomy and abscess 
evacuation became necessary the day after the aortic repair. The postoperative course was 
uneventful and neurologic symptoms resolved completely. Antimicrobial therapy was planned 
for a minimum of three months.
Conclusion: Although no microorganisms were found in the aortic tissue, the clinical presen-
tation and positive blood cultures were suggestive of stentgraft infection with formation of a 
mycotic pseudoaneurysm. The difficulty was to balance the risk of intracranial bleeding during 
cardiopulmonary bypass and the high risk of aortic rupture in case of an infectious process. 
Care must be taken in patients presenting with chest pain after aortic stentgraft implantation 
and cross sectional imaging should be performed in order to rule out a complication.
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40.10
A case report of aorto-caval fistula treated by a complex endovascular repair
I. Sokolik, D. Danzer (Sion)

Objective: Aorto-caval fistula (ACF) is the most common major abdominal arterio-venous fis-
tula (AVF) (1). Most of them are associated with abdominal aortic aneurysm, complicating up 
to 6% of ruptured AAA. (2). Operative repair outcome is poor due to extensive bleeding and 
associated heart failure. (3)
Methods: The purpose of this article was to report a case of endovascular management of 
aorto-caval fistula.
Results: A 59-year-old male was admitted to the intensive care unit (ICU) with a right-sided 
heart failure. A contrast-enhanced CT scan revealed an ACF associated with a ruptured infra-
renal AAA measuring up to 7 cm (fig 1). Endovascular repair (EVAR) of AAA was performed with 
a Cordis Incraft® bifurcated stent graft. As no significant change in the central venous pressure 
(CVP) values was observed after the stent graft deployment and in the absence of high flow 
endoleak we decided to complete the sealing by occluding the ACF using a 14x10mm Abbott 
Amplatzer plug with a significant drop of the CVP. The symptoms of heart failure improved im-
mediately. On postoperative day 5, a control CT scan showed a persistence of ACF secondary 
to a type 2 endoleak from the inferior mesenteric artery (IMA). In order to close definitely the 
ACF, an additional coil and micro-vascular plug embolization of IMA via Riolani arcade was per-
formed on postoperative day 7. The patient was discharged 10 days after initial procedure. At 
the 12-month follow-up, the patient remained asymptomatic and a CT scan showed complete 
aneurysmal exclusion (fig 2).
Conclusion: EVAR of major abdominal AVF has become a preferred alternative to surgical re-
pair with a technical success rate up to 96% (4). Systematic review of EVAR for major abdomi-
nal AVF did show a high rate of type 2 endoleak (22%) (4). Almost two third of Type II Endoleak 
are managed conservatively, of which, 55.5% improved spontaneously at 6-month follow-up. 
Nevertheless, 75% of persistent endoleaks at 6-month follow-up require an additional interven-
tion which highlight the need for close follow-up (5). 
In our case we treated the ACF with a combination of inflow and outflow control and early sub-
sequent embolization of a type 2 endoleak from IMA to achieve complete exclusion sustained 
over time. Aggressive expedite endovascular treatment of ACF and remaining endoleak should 
be the treatment of choice to attain good long term results.

Acute Care Surgery/Mixed

41.1
An unusual case of peritonitis
Th. Jaugey, M. Schneider, C. Bellini, E. Pezzetta (Rennaz)

Objective: Histoplasmosis is a fungal infection most seen in immunocompromised patients 
or at extreme ages (weaker immune systems). It is endemic notably in Central and South 
America and in Africa. In a healthy individual, the infection is usually asymptomatic. Symptoms 
can range from a simple flu syndrome to rapidly progressive lung involvement with respiratory 
failure. Extrapulmonary dissemination can be seen in immunocompromised hosts. Gastrointes-
tinal manifestations frequently involve terminal ileum and cecum, mimicking Crohn's disease 
or malignancy.
Methods: We describe the case of a 36-year-old healthy man from Cameroon, living in Swit-
zerland for 13 years and without any medical or surgical history, who consulted the emergency 
in the context of acute abdominal pain. He works as a scaffolding aid, has not travelled any-
where recently. CT-scan showed mesenteric fat infiltration and free abdominal fluid suggesting 
colitis. He was administrated ciprofloxacin and metronidazole with initially slight improvement 
of symptoms but came back one week later for worsening abdominal pain, nausea and asthe-
nia, without fever. The blood test showed elevated CRP level at 159 mg/L (< 5 mg/L) without 
leukocytosis. A new CT-scan was performed and showed persistence of free liquid, peritonitis, 
and ileus without any mechanical obstruction. In this context, we opted for an exploratory 
laparoscopy, that needed to be converted in xypho-pubic laparotomy in view of an important 
adherential status with thick layers on the small intestine. Biopsy and bacteriology were taken 
and complete adhesiolysis was performed.
Results: Patient had no post-operative complication and left the hospital at POD 8. Anatomo-

pathological examination of peritoneal samples surprisingly showed a granulomatous inflam-
mation with fungal elements, suggestive of histoplasmosis. It was supported by molecular 
analysis (PCR) and serology test was positive for Histoplasma capsulatum antibodies. A tho-
racic CT-scan showed no pulmonary nor mediastinal involvement. HIV and any other unknown 
underlying immune deficiency were excluded. Oral itraconazole was initiated and planned for 
12 months.
Conclusion: To our knowledge, this is the first described case of peritonitis as main outcome of 
a disseminated histoplasmosis in an immunocompetent patient. A combinate treatment with 
complete surgical adhesiolysis and Itraconazole was performed with good response.

  
41.2
Taenia saginata as unexpected finding during laparoscopic Roux-en-Y gastric bypass
E. Ferrer-Inaebnit1, A. Metzger2, M. Naef2, Y. Fringeli2 (1Palma de Mallorca/ES, 2Bern)

Objective: Roux-en-Y gastric bypass (RYGB) is the gold-standard procedure and by far the 
most frequently performed operation in Switzerland for morbid obesity. Taeniasis in humans, 
however, is a zoonotic disease with intestinal parasitic infection caused by the tapeworm spe-
cies Taenia saginata (beef tapeworm), Taenia solium (pork tapeworm) and Taenia asiatica 
(Asian tapeworm). Taeniasis is predominately encountered in developing countries with poor 
sanitation. Humans are the only definitive hosts and become infected by eating raw or under-
cooked beef (T. saginata) or pork (T. solium and T. asiatica) containing viable cysticerci, which 
then develop to tapeworms in the intestinal tract. Patients with taeniasis are asymptomatic or 
present with nonspecific gastrointestinal symptoms. The diagnosis is confirmed by observing 
proglottids in the patient’s stool. In contrast to infections with Taenia saginata, infection with 
Taenia solium can result in severe cystic disease of the muscles, central nervous system (neu-
rocysticercosis), and other organs.
Methods: We report a case of unexpected intestinal tapeworm during laparoscopic gastric 
bypass in an asymptomatic patient.
Results: A 46-year-old male patient with morbid obesity (WHO grade III, BMI 45 kg/m2) was 
scheduled for a laparoscopic RYGB. During opening of the small intestine to create the jejuno-
jejunal anastomosis, a yellowish filamentous structure appeared in the lumen. This unusual 
finding corresponded to a tapeworm and about 2 meters could be pulled out and removed. The 
microbiological analysis reported it to be Taenia saginata. The patient recovered uneventful and 
was discharged home 4 days after the operation. Postoperatively, the patient received a single 
oral dose of praziquantel (600mg) as eradication therapy.
Conclusion: Although taeniasis still represents a major public health issue in developing coun-
tries, such infections are rare in Switzerland. We report the first description of a tapeworm as 
incidental finding during laparoscopic RYGB.

  
41.3
To scope or not to scope: value of routine colonoscopy after uncomplicated diverticulitis in 
Switzerland. A retrospective cohort study
G. F. Hess1, C. R. Gnägi2, R. L. Seppey2, C. T. Viehl2 (1Basel, 2Biel)

Objective: Diverticular disease is common in the western world. Due to the risk of undetected 
underlying colorectal cancer, most guidelines recommend a follow-up colonoscopy after an 
episode of diverticulitis. With the increased accuracy of computed tomography scans, there has 
been a challenge to these recommendations in case of uncomplicated diverticulitis. The aim of 
this study was to investigate the compliance to the follow-up colonoscopies and to report the 
incidence of detected advanced neoplasias.
Methods: In this single-center retrospective cohort study all patients > 18 years that were ad-
mitted to the reference hospital with an episode of acute uncomplicated diverticulitis between 
01.01.2013 and 31.12.2017 were identified. The incidence of advanced neoplasia was calcu-
lated by analyzing the results of the follow-up colonoscopies if recommended and reviewing 
the histological findings.
Results: During the observation period, 257 Patients with uncomplicated diverticulitis were 
included in this study. The mean age of the patients was 64 (range 22-96) years, and 59% 
were female. In 197/257 (77%) patients a follow-up colonoscopy was recommended. However, 
only 144/257 (73%) of these patients underwent the procedure. In the histological analysis, 
2 (1.2%) carcinoma, one high-grade adenoma (0.6%), and 20 low-grade adenomas (12%) 
were detected. Moreover, in patients beyond the screening age (>70 years), a pathology requir-
ing treatment was found in eight out of 40 (20%), including the two carcinomas.
Conclusion: The compliance to colonoscopy recommendation after uncomplicated diverticu-
litis is poor and has to be improved. A follow-up colonoscopy is justified because of relevant 
findings in almost 14% of patients. Relevant results were shown particularly in patients beyond 
the screening age. Given the increasingly aging population, a follow-up colonoscopy seems to 
make sense even at a higher age.

  
41.4
Career Goals of the “New Generation of Surgeons”
D. Fenner1, P. Probst1, J. M. Klasen2, F. Hauswirth3, M. K. Müller1 (1Frauenfeld, 2Basel, 3Münster-
lingen)

Objective: Surgical departments need to be aware of the future expectations of surgical train-
ees as work-life balance becomes increasingly important for trainees. Accordingly, a recent 
survey from Germany showed junior physicians willing to become chairman physicians are 
scarce. This study aimed to evaluate the career goals of the new generation of surgeons.
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Methods: Members of the Swiss College of Surgeons (SCS), being consultants or attendings 
from all surgical specialties, were online surveyed about their career goals, future employment 
ideas, aspired leadership positions and management training.
Results: A total of 250 questionnaires were analysed. Most of the participants were board- cer-
tified (80%). About 30% of participants were female. Participants’ long-term working goal was 
in the following specialties: 50% visceral surgery, 22% general surgery, 10% traumatology, 8% 
hand and plastic surgery, 7% vascular surgery and 3% thoracic surgery. The final career goal 
was senior attending (Leitender Arzt / Médecin associé) in 53% and chief physician (Chefarzt 
/ Médecin chef) in 28%. Most participants strived for a career at a cantonal hospital (44%), 
followed by a rural hospital (20%) or a university hospital (19%) and about 14% aimed to 
work in private practice or take another career path (3%). The intended future average level of 
employment was 85% (minimum 10%, 1st IQR 80%, median 80%, 3rd IQR 100%, maximum 
100%) and intended average retirement age was 64 years (minimum 58, 1st IQR 62, median 
65, 3rd IQR 65, maximum 72). Participants responded that the workload should be divided as 
follows: patient care (63%), teaching (16%), management tasks (12%) and research (9%). 
About 37% planned or had already performed a management training and the majority felt 
moderately prepared for management tasks.
Conclusion: The findings showed that surgeons in Switzerland have a high drive towards a 
career in a leadership position. It will be a challenge to allocate surgeons to all specialties 
in order to harmonise personal ambition, career opportunities and work-life balance. Surgical 
departments and societies should take action regarding reduced level of employment and 
early retirement in the future.

  
41.5
VideoMed: educational videos to improve pregraduate teaching in abdominal surgery
M. Perrin, M. Schäfer, P.-A. Bart, N. Demartines, D. Hahnloser (Lausanne)

Objective: The ever-expanding field of surgery makes novel tools necessary to teach surgical 
pathologies and their management. Basic knowledge must already be acquired during pre-
graduate training at medical school. The SARS-CoV-19 pandemic has further pushed students 
to explore digital online platforms to complement their medical education. This study aimed to 
portray the utility of short educational videos and the increasing importance of digital learning 
methods in the current teaching of abdominal surgery.
Methods: Using PowerPoint and Adobe, short videos (maximum 3 minutes) of various patholo-
gies in abdominal surgery were created, in close collaboration with respective specialists. To 
evaluate the utility of these videos for medical students, two cohorts were compared, the first 
with students studying without the videos (V0) and the second with access to the videos (V1). 
Between the two groups, the demand for videos, study habits and objective exam scores were 
compared. For the V1 group, the subjective appreciation, pertinence and value of each video 
was assessed as well.
Results: The study groups included medical students from two different years (V0=213/230 
students, year 2020; V1=224/255 students, year 2021). Student demographics were similar, 
with 65% female students, and 95% of all students not preparing the topic before lectures. 
In total, 23 one-to-three-minute videos were produced. In both groups, the demand for such 
videos was high (V0 94% and V1 97%), with most students expressing the wish to see videos 
immediately after their respective lectures (V0 60% and V1 62%, as compared to prior to the 
lectures). For V1 this increased to 83% after having watched the videos. Students recognized 
the benefits of short videos in understanding the basics of surgical pathologies and their man-
agement. Objective scores of multiple choice questions of the two groups will be presented 
(exam date 25.01.2022).
Conclusion: This study emphasizes the importance to implement innovative teaching methods 
to modern-day students. Moreover, students expressed a strong demand for short educational 
videos. In the future, this project could expand to other surgical and non-surgical specialties.

  
41.6
Impact of gender on surgical site infections in abdominal surgery: a multi-center study
S. N. Zwicky1, S. Gloor1, F. Tschan2, D. Candinas1, N. Demartines3, M. Weber4, G. Beldi1 (1Bern, 
2Neuchâtel, 3Lausanne, 4Zurich)

Objective: Male sex is controversially discussed as a risk factor for surgical site infections (SSI). 
The aim of the present study was to evaluate the impact of gender on SSI in abdominal surgery 
under elimination of relevant confounders.
Methods: Clinicopathological data of 6603 patients undergoing abdominal surgery from a 
multi-center prospective database of four Swiss hospitals including patients between 2015 
and 2018 were assessed. Patients were stratified according to postoperative SSI and risk fac-
tors for SSI were assessed using univariate and multivariate analysis.
Results: In 649 of 6603 patients SSI was reported (9.8%). SSI was significantly associated with 
increased risk of reoperation (22.7% vs. 3.4%, p <0.001), higher mortality rate (4.6% vs. 0.9%, 
p <0.001) and higher rate of length of hospital stay > 75^th percentile (57.0% vs. 17.9%, p 
<0.001). In univariate analysis male sex was a significant risk factor for SSI (p = 0.01). In mul-
tivariate analysis including multiple confounders’ such as comorbidities and perioperative fac-
tors there was no association between male sex and risk of SSI (OR 1.1 [CI 0.8 – 1.4]). BMI >= 
30 kg/m^2 (OR 1.8 [CI 1.3 - 2.3]), duration of surgery > 75^th percentile (OR 2.3 [1.8 - 2.9]), 
high contamination level (OR 1.3 [1.0 – 1.6]), laparotomy (OR 1.3 [1.0 – 1.7]), previous lapa-
rotomy (OR 1.4 [1.1 – 1.7]), blood transfusion (OR 1.7 [1.2 – 2.4]), cancer (OR 1.3 [1.0-1.8]), 
malnutrition (OR 2.5 [1.8 – 3.4]) were independent risk factors for SSI in multivariate analysis.
Conclusion: Under elimination of relevant confounders there is no significant correlation be-
tween gender and risk of SSI after abdominal surgery. Independent risk factors for SSI as BMI >= 

30 kg/m^2, duration of surgery > 75^th percentile, high contamination level, surgical approach 
or malnutrition should be considered during treatment.

  
41.7
Intraperitoneal microbial contamination drives post-surgical peritoneal adhesions by 
meso thelial EGFR-signaling
J. Zindel, D. Keogh-Stroka, D. Candinas (Bern)

Objective: Abdominal surgeries are lifesaving procedures but can be complicated by the for-
mation of peritoneal adhesions, intra-abdominal scars that cause intestinal obstruction, pain, 
infertility, and significant health costs. Despite this burden, the mechanisms underlying adhe-
sion formation remain unclear and no cure exists. Here, ask how contamination of gut microbes 
influences post-surgical adhesion formation.
Methods: We make use of an experimental mouse model that allows to investigate how wound 
repair and adhesion formation differs between sterile injury vs. sterile injury in combination with 
microbial contamination. We use genetic lineage tracing, bulk- and single-cell RNA-Sequenc-
ing to identify potential mechanisms of the observed differences. Next, we use two human 
cohort studies to confirm the target identified by RNA-Sequencing. Finally, the identified targets 
are experimentally confirmed by going back to the mouse model.
Results: We show that adhesion myofibroblasts arise from the mesothelium. This transforma-
tion is driven by epidermal growth factor receptor (EGFR) signaling. The EGFR ligands am-
phiregulin and heparin-binding epidermal growth factor, are sufficient to induce these changes. 
Correspondingly, EGFR inhibition leads to a significant reduction of adhesion formation in mice. 
Adhesions isolated from human patients are enriched in EGFR positive cells of mesothelial 
origin and human mesothelium shows an increase of mesothelial EGFR expression during 
bacterial peritonitis.
Conclusion: Bacterial contamination drives adhesion formation through mesothelial EGFR 
signaling. This mechanism may represent a therapeutic target for the prevention of adhesions 
after intra-abdominal surgery.

  
41.8
Comparison of surgical outcomes in elective sigmoid resection for diverticulitis in different 
indication-specific strategies: a propensity-score matched cohort study with 636 patients
F. Nocera, F. Haak, C. Ly, A. Posabella, F. Angehrn, M. Von Flüe, D. C. Steinemann (Basel)

Objective: Comparing different surgical guidelines for recurrent uncomplicated diverticulitis, 
a careful benefit-risk assessment is recommended although different approaches giving the 
indication for surgery exists. The purpose of this study was to evaluate the impact of indications-
specific strategies on surgical outcomes allowing adequate benefit-risk consulting.
Methods: All patients undergoing elective colonic resection for diverticulitis between January 
2011 and March 2020 in our institution were included. They were divided into two groups 
based on the strategy for surgical indication: relative surgery indication group (RSI; CDD (clas-
sification of diverticula disease) Type 2a, 3a and 3b, n = 585) and absolute surgery indication 
group (ASI; CDD Type 2b and 3c, n = 318). Propensity score-matching (PSM) was applied at a 
ratio of 1:1 to compare the RSI and the ASI group.
Results: In the univariate analysis, RSI patients were younger (62±10.4 vs. 67.7±11.4, p<0.05), 
had a higher physical status (ASA score 1 or 2 in 80.7% vs. 60.8%, p<0.05), were less immu-
nosuppressed (3.4% vs. 6.9%, p<0.05) and suffered less from coronary heart disease (3.8% 
vs. 7.2%, p<0.05). After PSM, 318 vs. 318 patients were selected and baseline characteris-
tics resulted comparable. The proportion of laparoscopic resection was 94.7% in RSI versus 
84.6% in ASI (p<0.05) and the conversion rate to open surgery for laparoscopic resection 
was 5.0% in RSI and 13.8% in ASI (p<0.05). Intraoperative complications were rare in both 
groups (3.1% vs. 5.3%, p=0.24). Mean operation time was shorter in RSI (211±62 vs. 229±72, 
p<0.05). Major morbidity (Clavien/Dindo ≥3b) occurred less frequently in RSI (3.8% vs. 10.1%, 
p<0.05) and the overall comprehensive complications index (CCI) was lower in RSI (9.4±12.2 
vs. 12.9±14.9, p<0.05). Anastomotic insufficiency occurred in 0.9% in RSI and in 2.5% in ASI 
(p=0.22). A defunctioning stoma was received by 0.9% in RSI and 11.0% in ASI (p<0.05).
Conclusion: Our study demonstrates that even after PSM analysis patients with RSI in contrast 
to patients with more advanced diverticular disease have a lower risk of suffering from post-
operative overall morbidity and major morbidities as well as the risk of receiving a temporary 
stoma. These observations should be considered when counselling patients with an equivocal 
indication for surgery for diverticular disease.

  
41.9
Thoracoscopic enucleation of a mid-esophageal gastrointestinal stromal tumor (GIST): key 
technical aspects
B. Barbera Carbonell, M. Schäfer, S. Mantziari (Lausanne)

Objective: Esophageal gastrointestinal stromal tumours represent <1% of all digestive tract 
GISTs[1]. Surgery is mandated for lesions >2cm, however radical resection may be particu-
larly challenging. Formal esophagectomy and enucleation have been described, depending 
on tumor size (<45-65mm), mucosal ulceration and location. Tyrosine kinase inhibitors can 
be administered if the molecular profile is favourable, to downsize the tumour and allow less 
extensive surgery. The aim of this video is to present key technical aspects of a thoracoscopic 
esophageal GIST enucleation.
Methods: We present the case of a 69-year-old female diagnosed with a 28mm mid-esopha-
geal GIST. Written consent was given by the patient.
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Results: Staging included thoracoabdominal CT scan, and endoscopy/ultrasound with biop-
sies. Neoadjuvant imatinib was administered for 10 months with partial regression, and then 
surgical resection was decided. The patient is installed in prone position, without pulmonary 
exclusion. Right thoracoscopy is performed with 8mmHg CO2 pressure (Figure 1). Segmental 
circumferential mobilization allows clear visualization of tumor margins. The monopolar hook 
is used to incise the muscular layer (Figure 2), taking care to avoid prolonged contact of the 
hook with the esophageal wall. By blunt dissection, the submucosal lesion is dissected from 
the underlying mucosa, provided no mucosal invasion or ulceration exists (Figure 3). Macro-
scopic complete enucleation is obtained. After verification of mucosal plane integrity (Figure 
4), the muscular layer is closed with tension-free absorbable suture. Histopathological analysis 
showed a 15mm GIST with R0 resection, with a low mitotic index (1 mitosis/50 HPF). The pa-
tient was discharged on the 5th day, with no complications; after 12-months of follow-up there 
are no signs of recurrence.
Conclusion: Small esophageal GISTs with no mucosal ulcerations can be safely enucleated by 
thoracoscopy, without compromising oncologic standards. Careful tissue handling and sparing 
of mucosal layer are key to avoid perioperative complications and limit the risk of tumor rupture 
and dissemination.

Figure legend 

 

 
 

Figure 1. The patient is installed in prone position, with single-lumen intubation. No 

pulmonary exclusion is necessary. Two 10mm and two 5mm trocarts are used. 

Figure 1. The patient is installed in prone position, with single-lumen intubation. No pulmonary 
exclusion is necessary. Two 10mm and two 5mm trocarts are used.

 
 

Figure 2. Monopolar electrocautery is used to dissect the muscular layer, offering adequate 

hemostasis and clear visualization of the submucosal tumor limits. 

 

 

 

 
Figure 3. Blunt dissection separates the tumor from the esophageal mucosal layer 

underneath, provided no mucosal ulcerations or invasion exist. 
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Figure 3. Blunt dissection separates the tumor from the esophageal mucosal layer 

underneath, provided no mucosal ulcerations or invasion exist. 

Figure 3. Blunt dissection separates the tumor from the esophageal mucosal layer underneath, 
provided no mucosal ulcerations or invasion exist.

 
Figure 4. Final aspect of the dissection bed. After the integrity of the mucosal plane is 

verified, the muscular layer is closed with a running absorbable tension-free suture, in this 

case in a longitudinal sense. 

 

 

Figure 4. Final aspect of the dissection bed. After the integrity of the mucosal plane is verified, 
the muscular layer is closed with a running absorbable tension-free suture, in this case in a 
longitudinal sense.

Best Video-Podcasts

43.1
Progressive pain after trauma: a misinterpreted osteoid osteoma treated as a femoral neck 
fracture
M. Hanika1, R. Lopez Benitez2, B. Fuchs2,1,3 (1Zurich, 2Lucerne, 3Winterthur)

Objective: Although the Osteoid osteoma is the third most common benign bone tumor, it is 
challenging to confirm the diagnosis. The cardinal symptom is a load-independent pain that 
worsens at night and often is responsive to salicylates. Depending on the location symptoms 
may be masked and may mimic neurologic symptoms such as muscle atrophy and sensory 
disturbances, as well as arthritis symptoms. Correct imaging with CT and bone scintigraphy 
performed in addition to conventional X-rays is decisive for confirming the diagnosis. Such 
misinterpretation often results in a delay in therapy or an unsuccessful conservative or even 
operative treatment. The etiology of osteoid osteoma is unclear. In the literature there are just a 
few cases published where the symptoms occurred some time delayed after a trauma.
Methods: A 37 year old forklift driver was referred to us more than 2 years after an accident with 
a complex history of right dorsal pelvic pain with diffuse radiation to the right lower extremity. 
At the initial presentation the imaging showed no trauma signs. Due to the persistent (night-)
pain, several MRI´s of the right hip and the lumbar spine have been performed, which showed 
progressive femoral neck edema. Furthermore in a CT scan a fissure in the right femoral neck 
was suspected. Hence, a PFN-A osteosynthesis was performed 1.5 years after trauma. 2 months 
previously, a presumed bilateral inguinal hernia was repaired. Both surgeries didn’t relieve pain 
completely. However, the intake of salicylates finally reduced pain. In the end an osteoid os-
teoma was diagnosed by a bone scintigraphy and the patient was referred to our sarcoma 
centre for further treatment.
Results: The implemented therapy consisted of drilling the lesion. Subsequently radiofrequen-
cy ablation was performed. The patient was discharged the same day. In the 2 week follow up, 
he reported a pain reduction of 80% with complete relief of night pain, so that he was able to 
return to work. 7 months after therapy the patient was no longer suffering any pain.
Conclusion: Osteoid osteoma is a painful benign bone tumor whose detection is crucial to 
avoid morbidity associated with delay in diagnosis. It is rarely described after trauma but this 
uncommon entity should also be kept in mind as a differential diagnosis. Adequate treatment 
of the nidus results in immediate pain relief.
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43.2
Medial malleolar fracture with tibial tendon interposition and Achilles tendon rupture
A. Navarra1, J. Al-Muaid1, M. Arigoni2 (1Locarno, 2Uster)

Objective: Achilles tendon rupture and malleolar fracture are frequent lesions. The combination 
of these two lesions nevertheless is very seldom with less than 20 cases reported in the lit-
erature. Even more infrequent is the combination of Achilles tendon rupture, malleolar fracture 
and entrapment of the tibialis posterior tendon with to our knowledge only few reported cases.
Methods: We report of the case of a 49-year-old female patient who suffered a hyperextension 
trauma of the ankle suffered during a climbing accident. In the emergency room, she showed 
clear signs of an Achilles tendon rupture with positive Thompson test. On the radiograph of the 
ankle, a displaced fracture of the medial malleolus was visible. A CT scan for further assess-
ment showed two avulsion fractures of the talus and a suspicion of entrapment of the tibialis 
posterior tendon in the fracture gap of the medial malleolus.
Results: At surgery, all three main lesions (Achilles tendon rupture, medial malleolar fracture 
and tibialis posterior tendon entrapment) were confirmed and documented. The intact tibialis 
posterior tendon was freed, the fracture was reduced and fixated with two cannulated screws 
through a medial incision while the Achilles tendon was sutured though a minimal access 
technique. No surgical treatment was necessary for the avulsion fracture of the talus. After 
surgery the ankle was fixed in a splint with 120° plantar flexion with was gradually reduced 
over a 6 week period to protect the tendon suture. Progressive weight bearing was allowed. At 
tree month full weight bearing walking was possible and x-rays showed complete bone healing. 
Full range passive mobilization was possible at three months, overall the active mobilization 
was reduced (20°-0- 35°) with a deficit of 10 degrees in dorsal extension and of 15 degrees 
in plantar flexion.
Conclusion: Combination of Achilles tendon rupture, malleolar fracture and tibialis posterior 
tendon entrapment is very rare and often one of the lesion is misdiagnosed at first. The mecha-
nism of injury is believed to be a hyperextension trauma of the ankle followed by a hindfoot 
eversion. Awareness of this type of injury combination is important in order not to miss one of 
the lesions thus allowing correct operative treatment and avoiding sequelae.

 
43.3
Proximal tibia resection for sarcoma: reconstruction of the extensor mechanism using a 
free antero-lateral thigh perforator flap
G. Schelling1, C. Theus1, U. Müller2, B. Bode3, M. Scaglioni4, B. Fuchs2 (1Winterthur, 2Lucerne, 
3Zurich)

Objective: Bone sarcomas of the proximal tibia pose difficult challenges considering the resec-
tion of the patellar tendon and its restauration of function. There are several techniques used 
for the reconstruction of the extensor mechanism. Specifically, the goal is that the remainder of 
the patellar tendon stump is fixed to the prosthesis with the goal that it heals into the peripros-
thetic membrane to be able to power the leg. Most often, a gastrocnemius flap is used for soft 
tissue coverage. The disadvantage of using the medial gastrocnemius muscular head is the 
loss of power for foot flexion. In here, we report the use of an free antero-lateral thigh perforator 
flap (ALT) to obtain soft tissue coverage after extensive resections of the extensor musculature 
of the leg.
Methods: Two male (16 and 19yo) and one female (22yo) patients with 2 osteosarcomas 
and one Ewing’s sarcoma of the proximal tibia underwent a proximal tibia resection including 
extensive soft tissue removal of both extensors and flexors because of the local extent of the 
tumor. Tumor prosthesis was implanted, and the patellar tendon was fixed to the prosthesis in 
full extension. A free ALT was harvested from the ipsilateral thigh and anastomosed with the 
stumps of the anterior tibial vessels. In one patient, a large lymph vessels was anastomosed 
to the popliteal vein.
Results: All patients healed locally uneventfully. At a mean of 8 month followup, all three pa-
tients walked without crutches and had full active extension of the knee without lag, with nor-
mal push up from ground in the ankle.
Conclusion: The use of an ALT for coverage of the proximal tibia after extensive tumor resection 
has not been described yet. It can be safely used and allows to restore knee function without 
compromising the push-up power while walking.

  
43.4
Role of perioperative albumin as predictor of postoperative complications after pancreatic 
surgery
S. Gaspar-Figueiredo1, I. Labgaa1, N. Demartines1, M. Schäfer1, G.-R. Joliat1,2 (1Lausanne, 2Bern)

Objective: Predictive biomarkers are important for early detection of postoperative complica-
tions. Recently, preoperative serum albumin and postoperative albumin drop (Delta-Alb) have 
been identified as independent predictors of complications in several types of gastrointestinal 
surgeries. This study aimed to analyze the predictive value of preoperative serum albumin and 
Delta-Alb for complications after pancreas surgery.
Methods: A monocentric cross-sectional study was performed. All consecutive patients who 
underwent pancreatic surgery between 2000 and 2019 were eligible. Inclusion criteria were 
age >=18 and patients who underwent pancreatectomy. Patients were excluded if recent (<30 
days) preoperative albumin value and albumin value within the first 3 postoperative days 
(POD) were not available. Clavien classification and Comprehensive Complication Index (CCI) 
on POD90 were used to grade complications. Delta-Alb was defined as maximum perioperative 
variation of albumin drop within the first 3 POD. Multivariable analyses using logistic regres-
sions were performed to identify independent predictive factors of postoperative complications.

Results: A total of 246 patients were included: 117 women (48%) and 129 men (52%). Me-
dian age was 67 years old (IQR 59-75). Pancreatoduodenectomies were performed in 171 
cases, left pancreatectomies in 55 cases, pancreatectomies with duodenal preservation/ne-
crosectomies in 10 cases, ampullectomies in 8 cases, and total pancreatectomies in 2 cases. 
Postoperative complications occurred in 178 patients (72%) and 90-day mortality was 4% 
(10/246). Major complications (>=grade IIIa) occurred in 96 patients (39%) and median CCI 
was 22.6 (8.7-34.6). Patients with complications had lower mean preoperative albumin com-
pared to patients without complications (39±6 vs. 42±5 g/l, p=0.008), whereas mean Delta-Alb 
were similar in both groups (13±4 vs. 13±5 g/l, p=0.380). On multivariable analysis, preopera-
tive albumin was an independent predictor of overall complications after pancreas surgery 
(OR 1.1, 95% CI 1.0-1.1, p=0.032). Conversely, Delta-Alb was not predictive of postoperative 
complications (OR 1.0, 95%CI 1.0-1.0, p=0.605).
Conclusion: Preoperative serum albumin was a predictor of complications after pancreatic 
surgery in this cohort of patients, whereas postoperative albumin drop was not found as a 
predictive marker of complications.

 
43.5
Can operative time be a surrogate marker for postoperative complications in liver surgery? 
An international multicentre cohort study
C. Kümmerli1,2,3, J. Sijberden2, L. Aldrighetti4, A. Ferrero5, M. Vivarelli6, U. Cillo7, F. Giuliante8, F. Rotel-
lar9, A. Guglielmi10, M. Besselink11, M. Efanov12, B. Edwin13, D. Fuks14, A. Alseidi15, S. López-Ben16, 
M. Abu Hilal2,3 (1Basel, 2Brescia/IT, 3Southampton/UK, 4Milan/IT, 5Turin/IT, 6Ancona/IT, 7Padova/
IT, 8Rome/IT, 9Pamplona/ES, 10Verona/IT, 11Amsterdam/NL, 12Moscow/RU, 13Oslo/NO, 14Paris/FR, 
15Seattle/US, 16Girona/ES)

Objective: Postoperative complications are common in liver surgery. Surgical procedures cause 
stress reactions which can eventually lead to the development of postoperative complications. 
These stress reactions seem less extensive in minimally invasive surgery. A procedure- and 
approach-stratified analysis of the impact of operative time on postoperative complications 
has however never been made. To assess the impact of operative time on the development of 
postoperative complications in patients who underwent minimally invasive or open liver resec-
tions of various anatomical extent and technical difficulty levels.
Methods: Patients who underwent liver resections between 2000 and 2019 in 15 centres 
were identified. Two representative procedure groups were chosen: technically major resections 
(TMR) and left lateral sectionectomy (LLS). To consider the learning curve, cases during the 
centre learning curve were omitted. Complications were graded according to the Clavien-Dindo 
classification. For a regression model to assess the association of operative time with postoper-
ative complications patients were stratified according to the approach (open or laparoscopic). 
Multiple imputation was used to address missing data.
Results: Out of 3’945 patients, 1’976 underwent TMR (803 open and 1’173 laparoscopic) and 
583 LLS (237 open & 346 laparoscopic). Patients with complications had longer operative 
times regardless of the chosen approach for LLS and TMR. After adjusting for potential con-
founders using a multivariable logistic regression model, operative time was associated with 
postoperative complications in laparoscopic LLS and TMR. The odds ratios were 1.28 (95% CI 
1.11 – 1.48) and 1.15 (95% CI 1.08 – 1.22) respectively.
Conclusion: Adjusted operative time is associated with the occurrence of postoperative com-
plications after laparoscopic liver resections regardless of procedure complexity. Measures to 
reduce operative time like an early elective conversion may prevent a complicated postopera-
tive course.

 
43.6
Robotic-assisted laparoscopic sleeve gastrectomy: first experience with the Senhance™ 
surgical system
P. Aeschbacher, G.-A. Prevost, T. Haltmeier, D. Candinas, Y. Borbély, P. C. Nett (Bern)

Objective: In bariatric surgery, robotic surgery may overcome drawbacks of laparoscopy, such 
as limited degrees of freedom of laparoscopic instruments, reduced depth perception, limited 
field of view, and a non-ergonomic posture. The Senhance™ surgical system (Asensus Surgi-
cal) is an innovative robotic platform with haptic feedback, an eye-tracker system, and reusable 
instruments. The aim of this study was to evaluate the introduction of this system for sleeve 
gastrectomy procedures at a Swiss university bariatric center.
Methods: All patients underwent robotic-assisted sleeve gastrectomy using the Senhance™ 
surgical system to dissect the greater gastric curvature to the angle of His. Stapling of the 
greater curvature was subsequently performed by laparoscopy. Patients were observed for in-
tra- and postoperative complications up to 30 days postoperatively.
Results: From June 2021 to January 2022, 31 patients were included. Nineteen were female 
(61.3%), median age was 38 years (range 21-69) and median BMI 41kg/m^2 (range 33-53).
The median operation time was 73 minutes (range 41-131), and decreased from a median 
of 113 (first week) to 67 minutes (last week) over the study period. The median docking time 
was 6 minutes (range 2-27). In multivariable regression analysis, adjusting for the operating 
surgeon, BMI, and performance of a liver biopsy, the time (days) after the introduction of the ro-
botic system was associated with a shorter operation time, although not statistically significant 
(regression coefficient -0.214, 95%CI -0.451/0.023, p=0.075). No intraoperative complica-
tions were recorded. Three procedures (9.7%) were converted to conventional laparoscopy 
because of insufficient exposure and severe abdominal obesity. No conversion to open surgery 
was necessary. Postoperative complications (Clavien-Dindo>=3b) occurred in one patient 
(3.2%), leading to relaparoscopy due to incorrect stapling at the angle of His. Median length 
of stay was 2 days (range 2-8).
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Conclusion: Based on the results of the current study, robotic-assisted sleeve gastrectomy with 
the Senhance™ surgical system is feasible and safe. The decrease of the operation time over 
the study period suggests a steep learning curve. Further studies investigating benefits and 
outcomes in patients undergoing robotic vs laparoscopic sleeve gastrectomy using the Sen-
hance™ surgical system are warranted.

 
43.7
Robotic ventral hernia repair – from TARUP to robotic eTEP – an evolution
S. H. Lamm, R. Galli, R. Rosenberg, B. Schenkluhn (Liestal)

Objective: The robotic platform allows surgeons to perform technically difficult procedures 
minimally invasively and particularly well suited to hernia surgery. In our early experience TARUP 
was introduced for repair of ventral hernias usually related to diastasis of the rectus abdominis 
muscles. In October 2021 we implemented robotic enhanced-view totally extraperitoneal (re-
TEP) hernia repair as a new technique. The aim of this study is to present a single center 
experience in robotic ventral hernia repair and to compare the two techniques by means of an 
instructional video.
Methods: We prospectively analyzed all patients with ventral hernias operated via a robotic ret-
romuscular approach since November 2018. A Da Vinci SI robotic platform is used to perform 
TARUP. Pneumoperitoneum is established via 12 mm trocar in the right flank. Three trocars are 
placed in the left lateral flank. The ipsilateral posterior rectus sheath is opened longitudinally 
and the retromuscular plane is dissected towards the midline. The retroperitoneal space behind 
the linea alba is entered and the hernia contents are reduced. The “crossover maneuver” is 
carried out, followed by the contralateral retromuscular dissection. Reconstruction of the linea 
alba including closure of the hernia defect with a barbed suture and mesh placement are the 
next steps. Closure of the posterior rectus fascia is then performed with a barbed suture. A dV 
XI System is used to perform the reTEP. Direct access to the retromuscular space is carried out 
with a 12mm visible blunt tip subcostal on the left side. Three 8mm trocars are placed under 
direct vision close to the lateral border of the ipsilateral retromuscular space. The next steps 
are comparable to the TARUP technique. A prospective follow up (including sonography) takes 
place six weeks and six months after surgery for both goups.
Results: After a series of 40 TARUP procedures we introduced reTEP. Coming from the TARUP 
technique the learning curve was very short. Mean OR time decreased from 166 min to 122 
min. Hospital stay remained the same (3 d)
Conclusion: Robotic repair of ventral hernias is feasible and safe in experienced centres. ReTEP 
is an evolution of TARUP for ventral hernia repair and allows a direct approach to the retromus-
cular space avoiding a transabdominal approach. Both techniques can be combined to a TAR 
procedure for closure of larger midline defects.

  
43.8
Actinomycosis presenting as a metastatic tumor
J. Vujic, S. Dackam, D. Lardinois (Basel)

Objective: Unusual presentation of actinomycosis miming a metastatic disease.
Methods: A 63-year-old farmer was transferred to our hospital with a weight loss of 8kg during 
the last months. He was an active smoker and had no other clinical signs except dysphagia. 
Physical examination showed a cutaneous fistula parasternal. There was no history of infec-
tious disease, particularly no tuberculosis and the patient was not immunosuppressed. PET/CT 
revealed an FDG uptake in the right upper lobe with involvement of the chest wall, of bilateral 
mediastinal lymph nodes, of the pectoral muscles. There were also positive nodules in the 
left gluteal and gastrocnemius muscles suggesting a possible metastatic disease. Ultrasound-
guided biopsy of pectoral muscles revealed Actinomyces. An interdisciplinary board for infec-
tious diseases recommended an additional surgical biopsy to exclude malignancy. Biopsies 
were performed through a parasternal incision with resection of the fistula. The local finding 
showed purulent and necrotic tissue.
Results: Histology revealed no tumor cells. The patient developed complicated wound healing. 
VAC device was used twice, and definitive wound closure was performed by use of a muscle 
flap transposition of the Latissimus dorsi muscle. Microbiology identified Actinomyces-tem-
comitans (HACEK-Group). Intravenous therapy with penicillin was started and then switched to 
ceftriaxone for 6 weeks. Later, antibiotic therapy was switched to Amoxicillin p.o. and prolonged 
until the end of January 2022. The patient showed complete radiological remission but com-
plained about residual disabling pain parasternal.
Conclusion: This case describes the rare presentation of very extended actinomycosis miming 
metastatic disease. It underlines the potential complications of surgical biopsies which should 
be avoided whenever possible. It also shows the possibility of completely curing the disease 
with prolonged adapted antibiotic therapy.
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43.9
Pierre-Marie Bamberger syndrome resulting in diagnosis of a malignant pulmonary tumor
D. Chappalley, E. Koliakos, M. Christodoulou (Sion)

Objective: Pierre-Marie Bamberger syndrome (PMBS) was first described by Pierre Marie and 
Eugen von Bamberger in 1891. It portrayed the association of hypertrophic osteoarthropathy 
(HOA) including, digital clubbing, periostosis of tubular bones, synovial effusions with extra-
skeletal conditions. We described a case of a 63-year-old male patient with a history of heavy 
tobacco consumption (60 pack-years), ischemic heart disease and lower limb arterial disease, 
which consulted complaining about painful articular inflammation and oedema involving all 
four limbs. The most prominent clinical sign was digital clubbing. Clinical examination also 
revealed synovial effusion of fingers, wrists, and ankles with range of motion slightly decreased. 
Extreme motion of those articulations was painful. Anamnesis also revealed hemoptysis in 
the last month. A CT-scanner of the chest was performed and revealed a pulmonary mass 
measuring nine centimeters in diameter located in the right inferior lobe. No distant disease 
was revealed by the PET-CT. A biopsy of the mass revealed a micropapillary adenocarcinoma. 
Further investigations as bilateral x-rays of lower limbs revealed osteoarthropathy of the distal 
tibia. Our multidisciplinary team concluded to a direct surgical approach in the form of a right 
inferior lobectomy.
Results: A right inferior lobectomy with a complete mediastinal lymphadenectomy was carried 
out by thoracotomy due to the large size of the tumor. Patient recovery was uneventful. Histopa-
thology revealed a mixt pulmonary adenocarcinoma (40% papillary, 30% micropapillary and 
30% acinary), pT4pN2(16/30), stage IIIB disease (TNM 8th edition). Adjuvant chemotherapy 
was delivered. One month following surgery the patient reported remission of osteoarticular 
symptoms as well as remission of digital clubbing. He continues to do well three months after 
surgery. The physiopathology of PMBS still remains unknown. Three mechanisms have been 
suggested to be responsible: abnormal vascularization, hypoxia, and chronic inflammation. The 
removal of the underlying cause leads to resolution of the symptoms
Conclusion: Although a rare entity, PMBS is a well described syndrome. Clubbing of fingers as-
sociated with synovial effusion and periostosis should alarm physicians for the presence of an 
underlying malignancy and should help orient investigations towards a differential diagnosis 
including lung cancer.
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Figure 2: Bilateral clubbing finger Figure 1: Pet-CT shows a right 
inferior lobar hypercapitating
lung mass of 9cm suspicious of 
neoplastic involvement (arrow)

Figure 3: X-ray of the left leg date 
show us a clear sign of mild 
periostosis reaching diaphysis, 
tubular bone (especially tibia and 
fibula), monolayer with conserved 
shape bone in hypertrophic 
osteoarthropathy (arrows).

  
43.10
Synchronous primary lung adenocarcinoma and mantle cell lymphoma: a case report
R. S. Werner, G. Hässig, R. Bumm, M. Furrer (Chur)

Objective: Non-small cell lung cancer (NSCLC) is the most common cause of cancer-related 
death. While anatomical surgical resection plays still a central role in the treatment of locally 
advanced NSCLC, the timing of surgery and systemic treatment largely depends on the involve-
ment of mediastinal lymph nodes. Staging of mediastinal lymphadenopathy in the case of two 
synchronous tumors may be even more important than in the usual work-up of NSCLC. Here we 
present a case of synchronous NSCLC and mantle cell lymphoma (MCL).
Methods: A 56-year-old male patient with a smoking history of 20py presented with a recent 
onset of night sweats, weight loss and enlarged cervical lymph nodes. Upon fine needle biopsy, 
a classic MCL was diagnosed. A positron-emission computed tomography revealed a 12 x 8 cm 
solid tumor of the right upper lobe with increased uptake in intra- and extrathoracic lymph node 
stations including mediastinal, supraclavicular and axillary nodes. Bronchoscopy and biopsy of 
the tumor showed a primary adenocarcinoma of the lung. Since all endobronchial ultrasound-
guided biopsies of the mediastinal lymph nodes revealed infiltrates of the MCL but no NSCLC 
metastases, a clinical TNM-stage cT4 cN0 was assumed for the NSCLC.
Results: In consideration of this localized stage, the interdisciplinary tumor board recommend-
ed upfront surgical resection of the NSCLC previous to systemic treatment of the MCL. The 
patient underwent open upper lobe sleeve-lobectomy and mediastinal lymph node dissection. 
Histological analysis demonstrated a pathological TNM-stage pT4 pN2 with a single paratra-
cheal lymph node metastasis of the NSCLC and subtotal infiltration of all resected lymph nodes 
by the MCL. Apart from a pneumonia which was treated antibiotically, the patient made an 
uneventful recovery and received adjuvant platin-based systemic treatment.
Conclusion: A synchronous occurrence of locally advanced lung adenocarcinoma and MCL 
with mutual involvement of mediastinal lymph nodes is exceedingly rare. If the preoperative 
diagnosis of the N2 stage of the NSCLC – in combination with a second malignancy – results in 
a significant change of the treatment strategy, maximal attempt to rule out microscopic lymph 
node involvement should be performed. In critical review of this particular case, mediastinos-
copy with extensive lymph node biopsy might have been considered for staging.

Liver

44.1
recEm18-ELISA acts as a potential surveillance marker for the surgical follow-up of hepatic 
alveolar echinococcosis
S. Gloor, M. Maurer, B. Gottstein, D. Candinas, A. Lachenmayer, G. Beldi (Bern)

Objective: Modalities for follow-up after resection of hepatic alveolar echinococcosis remain 
unclear. The current study tested if the use of recEm18-ELISA is sufficient to exclude recurrence.
Methods: This is a retrospective study with patients undergoing liver resections for alveolar 
echinococcosis from December 2002 to December 2020. Values for recEm18-ELISA as sero-
logical marker were analyzed pre- and postoperatively and associated with clinical outcomes.
Results: A total of 61 patients underwent liver resection for alveolar echinococcosis in cura-
tive intent. Stratification of perioperative recEm18 values showed three different trajectories of 
recEm18-ELISA with a threshold of 10 AU/ml. Eleven patients (18%) had pre- and postoperative 
elevated recEm18-ELISA over 10 AU/ml (n = 11, 18%). Patients with intermediate values of re-
cEm18-ELISA (n = 27, 44%) showed high preoperative values over 10 AU/ml with a significant 
decrease postoperatively under the threshold of 10 AU/ml and the low group (n = 22, 36%) had 
low recEm18-ELISA values under 10 AU/ml in both examinations. recEm18-ELISA values had a 
linear correlation to the maximum lesion diameter. Postoperatively, a persistent negativization 
or a significant decrease of recEm18-ELISA value was seen in all groups (Low 0 AU/ml to 0 AU/
ml, responders 28 AU/ml to 0 AU/ml, non-responders 82 AU/ml to 52 AU/ml, p <0.001). Median 
postoperative value of Em18-ELISA in the overall cohort was 0 AU/ml with a median time of 12 
months. Recurrence of alveolar echinococcosis was rare (n = 1, 2%) and was associated with 
slight increase in recEm18-ELISA.
Conclusion: recEm18-ELISA may act as serological surveillance marker for disease activity and 
recurrence during follow-up of surgically treated patients with alveolar echinococcosis and is 
associated with the lesion size. Further systematic studies are needed to validate these results.

  
44.2
Successful microenvironment preservation by ex-vivo perfusion-based bioreactor in hepa-
tocellular carcinoma
G. F. Hess, M. G. Muraro, M. Coto-Llerena, S. Muenst, S. Däster, C. Ercan, M. Bolli, S. Piscuoglio,  
O. Kollmar, S. D. Soysal (Basel)

Objective: Hepatocellular carcinoma (HCC) is the most common primary liver malignancy 
and represents an attractive target for immune checkpoint inhibitors (ICI). Patient-derived or-
ganoids (PDO) are superior to previous tumor models due to their inherent heterogeneity and 
their enhanced capacity to capture tumor characteristics; however, the lack of mesenchymal 
and immune components limit their use for testing drug classes such as ICI or study tumor-
microenvironment interaction. In this study, we developed and characterized a perfusion-based 
ex vivo HCC tissue model that preserves the tumor tissue architecture and maintains the patho-
physiological microenvironment of for testing of immuno-oncologic treatments.
Methods: Fresh tumor tissue was obtained from six patients following HCC resection. Tissue 
fragments of 2x2x2 mm were installed between two discs of collagen type 1 porous scaffold 
and placed in a perfusion-based bioreactor (U-shaped Culture Under Perfusion; U-CUP) for 
tissue engineering or cultured in static condition. On day 0, 5 and 7 cultured tissue fragments 
were formalin-fixed and paraffin-embedded. Cell viability and morphology was monitored using 
hematoxylin and eosin staining. The changes in tumor microenvironment composition were 
monitored by immunohistochemistry using cell-type specific antibodies like CD34 for endothe-
lial cells, CD3 for T-cells, alpha-smooth muscle actin (a-SMA) for fibroblasts and arginase-L for 
hepatocytes.
Results: In contrast to static culture, microscopic analysis revealed that morphology and viabil-
ity of the cells were preserved during the culture period in the U-CUP. Original tissue histology 
as well as the immunophenotypic patterns were maintained. Similarly, the presence of fibro-
blasts (a-SMA+) and endothelial cells (CD34+) were detected in the U-CUP cultured samples 
in a similar proportion to the original tumor samples. The presence of T-cells (CD3+) was stable 
at all time points. Compared to the culture under static conditions, the U-CUP samples tended 
to show less necrosis during the seven-day course.
Conclusion: Compared to PDO, HCC culture in the U-CUP bioreactor is able to preserve the 
mesenchymal and immunological components. This enables further investigation and evalu-
ation of immuno-oncologic treatments such as ICI in HCC tissue. If the system will prove to be 
suitable for ex vivo drug testing, implementation in clinical trials could be designed.
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(A) Schematic representation of the workflow for ixation, static 
and perfusion cultivation and immunohistochemistry (IHC) 
staining performed

(B) Preserved tumor microenvironment in H&E, L-arginase: 
catalyst urea cycle, CD3: T cells, CD34: Endothelial cells, 
Alpha-SMA (smooth muscle actin); compared are the original 
stained tissue, the cutted tissue at day 0 (d0) and day 7 (d7). 
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44.3
Enhanced Recovery After Surgery (ERAS) after liver surgery in cirrhotic patients: a system-
atic review and meta-analysis
C. Delabays (Lausanne)

Objective: The beneficial effects on postoperative outcomes of Enhanced Recovery after Sur-
gery (ERAS) in liver surgery are now well established. However, few studies have assessed the 
applicability of ERAS in liver surgery in cirrhotic patients. The aim of the present systematic 
review and meta-analysis was to assess the impact of ERAS pathways on outcomes after liver 
surgery in patients with cirrhosis compared to non-ERAS care.
Methods: Literature search was performed on PubMed/MEDLINE, Embase and the Cochrane 
Library. Only studies comparing cirrhotic patients with both liver surgery and the use of ERAS 
protocols versus non-ERAS care were included. Primary outcomes analyzed were postoperative 
complications and mortality rates, while secondary outcomes were length of stay, reoperations, 
readmissions, and rates of liver failure. Forest plots were created using RevMan 5.4 software.
Results: Five articles (3 retrospective studies and 2 randomized controlled trials) totaling 971 
patients were included in the meta-analysis: 494 in the ERAS group and 477 in the non-ERAS 
group. Ninety-day postoperative mortality was similar in both groups (risk difference 0, 95% 
CI -0.02-0.02, p=0.670, Fig. 1). Compared to non-ERAS care, ERAS patients had 60% less 
risk of developing overall complications (OR 0.41, 95% CI 0.31-0.54, p<0.001, Fig. 2). Major 
complications were also significantly less frequent in ERAS group (OR 0.67, 95% CI 0.47-0.96, 
p=0.03). Moreover, hospitalization was on average 4 days shorter for ERAS group (mean dif-

ference -4, 95% CI -5 to -3, p<0.001). Finally, no difference was found between both groups 
concerning reoperations, readmissions, and liver failure rates.
Conclusion: In cirrhotic patients, ERAS protocol for liver surgery is safe and decreases postop-
erative complications and length of stay.

Figure 1 
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44.4
The liver abscess – guidelines for clinical management
S. Gerber1, D. Candinas2, C. Kim-Fuchs2, V. Banz2 (1Biel, 2Bern)

Objective: Liver abscesses (LA) are frequent and morbidity and mortality are high without 
adequate treatment. The best management strategy remains a matter of debate. This study 
aims to create an algorithm for the optimal treatment of LA based on a literature review and 
a retrospective analysis of clinic-internal data. Negative predictive factors for a bad outcome 
were identified, paying specific attention as to whether or not patients underwent previous 
liver surgery.
Methods: The retrospective study is analyzing data from January 2002 until August 2017 in 
our department. In total 157 patients were included for further analysis. In addition, a literature 
review included 73 articles evaluating treatment of LA. Based on these findings a clinically 
feasible and useful algorithm was created.
Results: Of the 157 patients included in the study, 49 (31%) had undergone previous liver 
surgery. Patients who underwent surgery more often had LA caused by Candida spp., had mul-
tiple LA and gas-forming LA. Furthermore, LA occurred less frequently in both lobes and LA 
were smaller compared to non-operated patients. Symptoms were similar in both groups, but 
there were more deranged liver function tests and bacteremia in patients with previous surgery, 
while patients without previous surgery had more frequent leucocytosis. Outcome was worse in 
patients with gas-forming LA, LA caused by Candida spp., leucocytosis, bacteremia and sepsis. 
Negative predictive factors were found more often in patients with previous liver surgery, mak-
ing the management of such patients complex and difficult.
Conclusion: Management of LA remains tricky, especially in patients with previous liver surgery. 
These patients tend to have more complicated abscesses, but the LA were detected earlier than 
in the non-operated group. Patients with negative predictive factors as mentioned above should 
be monitored more closely to avoid complications. 
Guidelines which are clinically feasible and useful were created based on the data of this 
retrospective analysis and the underlying literature review. (Attachment 1)



22  swiss knife 2022; 19: special edition

No response within 48 

hours or incomplete 

response

Imaging suspicious of liver lesion

+/-

GI-symptoms1

-single abscess < 3cm 

-no septic/critically ill 

patient

-abscess ≥ 3 cm

-septic/ critically ill patient

broad spectrum AB6

Consider percutaneous 

drainage: 

1. CT/ US-guided PCD7

2. Microbiology from pus

3. Targeted iv-AB therapy

LA persistence or 

progression

consider surgical 

intervention8

1: GI-symptoms: gastrointestinal symptoms, e.g. upper abdominal pain, fever, nausea, vomiting etc.

2: LFT: liver function test

3: LA: liver abscess

4: e.g. Echinococcus multilocularis, amebic liver abscesses, metastasis, primary liver tumor

5: e.g. recent travel abroad,  other hepatobiliary pathologies, B-symptoms, immunosuppression or other relevant diseases e.g. HIV

6: AB: antibiotics (e.g. cepahalosporine or fluoroquinolones in combination with metronidazole and aminoglycoside)

7: PCD: percutaneous drainage

8: laparascopic or open

CT or MRI abdomen with iv contrast

Lesion suspicious of LA3 Complicated LA or other 

lesion4

Specific treatment 

according to pathology

Response within 48 hours

Continue AB 

• Initially: iv for 2-3 weeks 

or until there is 

favourable clinical 

response

• Long-term: oral for 2-4 

weeks or until clinical, 

biochemical +/-

radiological resolution 

of abscess 

Clinical, biochemical and 

radiological regression of 

LA within 4-7 days

• Continue AB as 

considered for 

conservative 

management

• Drainage removal: <5-

10ml/24h

Classify LA by size, location and complexity (e.g. loculation), 

access patient by general condition (inclusive detailed patient 

history5)

Blood withdrawal for tests (specifically: creatinine, 

inflammation markers, LFT2) and blood culture

Re-evaluate AB treatment 

(other AB?)

Previous liver surgery? 

Evaluate negative predictive factors and anticipate intensive 

care surveillance

Further negative predictive factors:

-Candida spp.-LA

-multiple LA

-gas-forming LA

-bacteremia

1: GI-symptoms: gastrointestinal symptoms, e.g. upper abdominal pain, fever, nausea, vomiting etc.
2: LFT: liver function test.
3: LA: liver abscess.
4: E.g. Echinococcus multilocularis, amebic liver abscesses, metastasis, primary liver tumor.
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44.5
External validation of the use of Tc-99m mebrofenin hepatobiliary scintigraphy to assess 
future liver remnant function before major liver surgery
H. Smet, D. Martin, R. Duran, R. Girardet, N. Schäfer, N. Demartines, E. Melloul (Lausanne)

Objective: Accurate assessment of future remnant liver function (FRL-F) is paramount before 
major liver resection to avoid post-hepatectomy liver failure (PHLF), which remain the main 
perioperative cause of mortality. The study aim was to assess FRL-F using 99mTc-mebrofenin 
hepatobiliary scintigraphy before major liver surgery.
Methods: All consecutive patients who underwent major liver resection between 02/2018 and 
09/2021 and who had preoperative 99mTc-mebrofenin hepatobiliary scintigraphy to assess 
FRL-F were included. FRL-V was expressed as percentage of total liver volume and analysed 
using preoperative computed tomography (CT). Receiver operating characteristic (ROC) curve 
analysis was performed to evaluate both methods in predicting PHLF.
Results: A total of 36 patients were included, with a mean age of 61 years, a mean BMI of  
26 kg/m2 and 58% (n=21) were men. Moderate PHLF occurred in 8 patients (22%). Scintig-
raphy showed significant ability to predict PHLF (AUC = 0.7, CI: 0.5-0.9), with cutoff value of 
2.80%/min/m2 showing a true positive (sensitivity) of 1.00, a specificity of 0.35, and a negative 
predictive value (NPV) of 0.8. CT and FRL-V had no capacity to predict the occurrence of PHLF 
(AUC=0.4, CI: 0.2-0.6).
Conclusion: Preoperative 99mTc-mebrofenin hepatobiliary scintigraphy has a high sensitivity 
to predict PHLF after major hepatectomy. Therefore, where available, scintigraphy should be 
used systematically preoperatively before major liver surgery to assess FRL-F.

  

44.6
Novel benchmark values for redo liver transplantation – does the outcome justify the effort?
F. Abbassi1, D. Gero1, X. Muller2, A. Bueno3, W. Figiel4, F. Robin5, S. Laroche6, B. Picard7, S. Shankar8, 
T. Ivanics9, M. van Reeven10, O. B. van Leeuwen11, H. J. Braun12, D. Monbaliu13, A. Breton2, N. 
Vachharajani14, E. Bonaccorsi Riani15, G. Nowak16, R. R. McMillan17, S. Abu-Gazala18, A. Nair19, R. 
Bruballa20, F. Paterno21, D. Weppler Sears22, A. D. Pinna22, J. V. Guarrera21, E. de Santibañes20, M. 
de Santibañes20, R. Hernandez-Aleja19, K. Olthoff18, R. M. Ghobrial17, B.-G. Ericzon16, O. Ciccarelli15, 
W. C. Chapman14, J.-Y. Mabrut2, J. Pirenne13, B. Müllhaupt1, N. L. Ascher12, R. J. Porte11, V. E. de 
Meier11, W. G. Polak10, G. Sapisochin9, M. Attia8, E. Weiss7, R. A. Adam6, D. Cherqui6, K. Boudjema5, 
K. Zienewicz4, W. Jassem3, M. Puhan1, P. Dutkowski1, P.-A. Clavien1 (1Zurich, 2Lyon/FR, 3London/
UK, 4Warsaw/PL, 5Rennes/FR, 6Villejuif/FR, 7Clinchy/FR, 8Leeds/UK, 9Toronto/CA, 10Rotterdam/NL, 
11Groningen/NL, 12San Francisco/US, 13Leuven/BE, 14St.Louis/US, 15Brussels/BE, 16Stockholm/SE, 
17Houston/US, 18Philadelphia/US, 19Rochester/US, 20Buenos Aires/BR, 21Newark/US, 22Weston/US)

Objective: In the era of organ shortage, redo liver transplantation (reLT) is frequently discussed 
in terms of expected poor outcome, high cost and therefore wasteful resources. However, there 
is a lack of benchmark data to reliably assess outcomes after reLT. The aim of this study was 
to define the ideal reLT case, and to establish clinically relevant benchmark values for best 
achievable outcome in reLT.
Methods: We collected data on reLT between January 2010 and December 2018 from 22 high 
volume transplant centers on three continents. Benchmark cases were defined as recipients 
with model of end-stage liver disease score <=25, absence of portal vein thrombosis, no me-
chanical ventilation before surgery, receiving a graft from a donor after brain death. In addition, 
early reLT including those for primary non-function (PNF) were excluded. Clinically relevant 
endpoints covering intra- and postoperative course were selected and complications were 
graded by severity using the Clavien-Dindo classification and the comprehensive complication 
index (CCI). The benchmark cutoff for each outcome was derived from the 75th percentile of 
the median values of all benchmark centers, indicating the “best achievable” result. To assess 
the utility of the newly established benchmark values, we analyzed patients who received reLT 
for PNF (non-benchmark patients).
Results: Out of 1110 reLT 413 (37.2%) qualified as benchmark cases. Benchmark values 
included: Length of intensive care unit and hospital stay: <=6 and <=24 days, respectively; 
Clavien-Dindo grade >=3a complications and the CCI at 1 year: <=76% and <=72.2, respec-
tively; in-hospital and 1-year mortality rates: <=14.0% and <=14.3%, respectively. The cutoffs 
for transplant-specific complications such as biliary complications at 1 year, outflow problems 
at 1 year and hepatic artery thrombosis at discharge were <=27.3%, <=2.5% and <=4.8%, 
respectively. Patients receiving a reLT for PNF showed mean outcome values all outside the reLT 
benchmark values. In-hospital mortality rate was 34.4% and the mean CCI at discharge 68.8.
Conclusion: ReLT remains associated with high morbidity and mortality. The availability of 
benchmark values for outcome parameters of reLT may serve for comparison in any future 
analyses of individuals, patient groups, or centers, but also in the evaluation of new therapeutic 
strategies and principles.

  
44.7
Platelet-derived TGFß1: assessment of its role in liver regeneration in mice
C. Gonelle-Gispert (Fribourg)

Objective: The role of platelets in liver regeneration is still unclear. Recently, platelet-derived 
TGFß1 has been shown to induce IL-6 secretion by liver sinusoidal endothelial cells, a fac-
tor known to be essential for liver regeneration. Platelets contain high amounts of TGFß, a 
multifunctional cytokine regulating fundamental cell mechanisms, such as cell growth, cell 
proliferation, and cell differentiation. The aim of the study was to investigate to role of platelet-
TGFß1 during liver regeneration.
Methods: We performed 2/3 partial hepatectomy (HPx) on wild-type (wt) and Cre/LoxP knock-
out (ko) mice deficient in platelet-TGFß1. Hepatocyte proliferation rate was determined by 
immunofluorescent staining for Ki67 on liver sections of hepatectomized C57BL/6 wt and 
PF4CreTgfb1f/f k(ko) mice at 0, 4, 72 and 120h after HPx. At all-time points, blood was retrieved 
by cardiac puncture and serum levels of latent TGFß1 were analysed by ELISA.
Results: The proliferative index was significantly lower at 72h after hepatectomy in Cre/LoxP 
ko compared to wt mice (2.59-fold lower). No difference between groups was observed at 
120h. Serum concentration of TGFß1 decreased in wt mice from 169±41ng/ml (baseline) to 
49±38ng/ml at 4h and to 82±34ng/ml at 72h. In contrast, this serum level for ko mice in-
creased from 3.7±0.03ng/ml (baseline) to 22±19ng/ml at 72h.
Conclusion: After HPx, platelet-TGFß1 ko mice showed a significantly decreased hepatocyte 
proliferation at 3 days compared to wt mice. In ko mice, where TGFß1 is absent in platelets, 
we observed a mild increase of TGFß1 serum levels at 4h and 72h, suggesting an additional 
platelet-independent origin of TGFß1 during liver regeneration. Overall, our findings show that 
platelet-TGFß1 supports liver regeneration in mice and might be a promising target for thera-
peutic strategies to induce liver regeneration.
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44.8
Long-term outcomes of ruptured hepatocellular carcinoma: an international multicentric 
propensity score-matched study
G.-R. Joliat1, R. de Man2, V. Rijckborst2, M. Cimino3, G. Torzilli3, G. H. Choi4, H. S. Lee4, B. Goh5,  
T. Kokudo6, C. Shirata1,6, K. Hasegawa6, Y. Nishioka7, J.-N. Vauthey7, M. Baimas-George8,  
D. Vrochides8, N. Demartines1, N. Halkic1, I. Labgaa1 (1Lausanne, 2Rotterdam/NL, 3Milan/IT, 
4Seoul/KR, 5Singapore/SG, 6Tokyo/JP, 7Houston/US, 8Charlotte/US)

Objective: Long-term outcomes of patients with ruptured hepatocellular carcinoma (rHCC) 
remain scant. This study aimed to assess disease-free survival (DFS) and overall survival (OS) 
after surgical resection of rHCC compared to non-ruptured HCC (nrHCC).
Methods: Patients with rHCC and nrHCC were collected from 8 centers in Europe, Asia, and 
North America. Resected rHCC patients were matched 1:1 to patients undergoing surgery for 
nrHCC using propensity score and nearest-neighbor method (matching criteria: age, tumor 
size, cirrhosis, Child-Pugh score, Barcelona Clinic Liver Cancer stage, resection status, grade, 
and microvascular invasion). Survival rates were calculated using Kaplan-Meier method.
Results: A total of 2033 patients were included: 226 rHCC patients (172 operated: 68 with 
upfront surgery and 104 after embolization) and 1807 nrHCC patients. Median DFS and OS 
of rHCC patients (all treatments confounded) were 10 months (95% CI 7-13) and 22 months 
(95% CI 13-31). Prognostic factors for worse OS among rHCC patients were absence of pre-
operative arterial embolization (HR 2.3, 95% CI 1.2-4.6, p=0.016), cirrhosis Child B/C (HR 
2.4, 95% CI 1.1-5.4, p=0.040), and R1/R2 margins (HR 2, 95% CI 1-5, p=0.049). Survivals 
were similar between Western and Eastern rHCC patients. After propensity score matching, 106 
rHCC patients and 106 nrHCC patients displayed similar characteristics. Patients with rHCC 
had shorter median DFS (12 months, 95% CI 7-17 vs. 22 months, 95% CI 12-32, p=0.011), 
but similar median OS compared to nrHCC patients (43 months, 95% CI 21-65 vs. 63 months, 
95% CI 21-105, p=0.060).
Conclusion: In this large dataset including Eastern and Western patients, rHCC was associated 
with shorter DFS compared to nrHCC, while OS was similar.

  
44.9
Primary infection by E. multilocularis induces distinct patterns of hepatic crosstalk between 
Natural killer T and regulatory T cells in mice
T. Yarahmadov1, J. Wang1, D. Sanchez-Taltavull1, T. Brodie1, I. Büchi1, D. Stroka1, A. Keogh1,  
C. Alvarez2, G. Beldi1 (1Bern, 2Zurich)

Objective: The larval stage of the helminthic cestode Echinococcus multilocularis can inflict 
tumor-like hepatic lesions that cause the parasitic disease alveolar echinococcosis (AE) in 
humans. Recently, opportunistic properties of the disease have been proposed based on the 
increased incidence in immunocompromised patients as well as on mouse models, indicat-
ing that an appropriate adaptive immune response is required for the control of the disease. 
However, little is known about how the local hepatic immune responses modulate the infection 
with E. multilocularis.
Methods: In a mouse model of oral infection that mimics the normal infection route in hu-
man patients, the adaptive immune response in the liver was assessed using single cell RNA 
sequencing of isolated hepatic CD3+ T cells at different infection stages.
Results: Single-cell RNA sequencing revealed specific temporal changes of natural killer T 
(NKT) cells and regulatory T (Treg) cells, indicating that these two cell types expand in the early 
phase and are subsequently inhibited in the late phase of infection. Receptor-ligand complex 
analysis via CellPhoneDB, consistently revealed high number of interactions between Tregs and 
NKT mainly at day 10 post infection. Relevant interactions between NKT and Treg cells at early 
phases include regulation of cell adhesion molecules such as integrins and selectins and TNF-
dependent signalling. Immune suppressing interactions that include the checkpoint inhibitors 
(PD-1 and PD-L1), purinergic (ENTPD1, ADORA2A) and TGF-beta signalling are down regulated 
at early time points. String analysis supported these findings.
Conclusion: The data indicate that early interactions between NKT and Tregs potentially pro-
mote the formation of hepatic lesions and later also contribute to immunological suppression 
of the resolution of parasite-induced pathology. The obtained data provide a fresh insight on 
the adaptive immune responses and local regulatory pathways at different infection stages of 
E. multilocularis in mice.

British Journal of Surgery Session

47.1
Prognostic factors in patients with acute mesenteric ischemia – a novel tool for determin-
ing patient outcomes
S. Sinz1,2, M. A. Schneider1, S. D. Graber1, H. Alkadhi1, A. Rickenbacher1, M. Turina1 (1Zurich,  
2St.Gallen)

Objective: Acute mesenteric ischemia (MI) is a devastating disease with poor prognosis. Due 
to the multitude of underlying factors and broad clinical presentation, prediction of outcomes 
remains poor. Here, we aimed to identify factors governing survival in MI and develop a novel 
prognostic tool.
Methods: The present study is a monocentric retrospective analysis of patients with suspected 

MI undergoing imaging between January 2014 and December 2019. Primary endpoint was 
identification of factors influencing survival in patients undergoing surgery for confirmed MI, 
secondary endpoint was the development of a predictive nomogram to aid in determination 
of patient prognosis.
Results: 539 patients underwent CT imaging for suspected MI, 216 of which had radiological 
indication of MI and 137 of those had subsequently confirmed MI. Factors associated with con-
firmed ischemia were increasing age, nausea/vomiting, history of peripheral arterial disease 
and presence of pneumatosis intestinalis and dilated bowel loops. 125 patients underwent 
surgery, 58 of which survived, and 67 died (median 9 days after diagnosis, IQR: 22). Baseline 
characteristics, including time from diagnosis to surgery were not different among patients, 
and outcomes were not affected by the presence of a surgical senior consultant or daytime of 
the operation. A minimally invasive approach was attempted more often in survivors (25.9% 
vs. 10.4%, p=0.024), however, in all but 1 patient (1.7%) conversion to open surgery was 
performed following detection of ischemia. Increasing age and ASA score, type 2 diabetes, 
decreased haemoglobin and pH, increased creatinine, radiological atherosclerosis, vascular 
occlusion (versus non-occlusive MI) and affection of the colon (compared to small bowel is-
chemia only) were independently associated with impaired survival. Based on a multivariate 
model, we developed a nomogram for survival prediction, which showed adequate power upon 
internal validation (C-index = 0.738, Figure 1).
Conclusion: Acute MI remains a condition with high mortality. Here, we identified factors af-
fecting survival after MI, namely colonic involvement, vascular co-morbidities and increasing 
age. Minimally invasive surgical approaches have not yet gained widespread acceptance in 
treatment of confirmed MI. Our novel nomogram might prove helpful in outcome prediction 
of patients with MI.

 
  
47.2
Coffee is more than just caffeine - a single-center, randomized, double-blinded, placebo-
controlled superiority trial (CaCo trial)
F. Abbassi1,2, S. A. Müller3, T. Steffen1, B. M. Schmied1, R. Warschkow1, U. Beutner1, I. Tarantino1  
(1St.Gallen, 2Zurich, 3Bern)

Objective: Avoidance of prolonged postoperative bowel paralysis after colorectal surgery is of 
major importance due to its significant clinical implications. Postoperative caffeine consump-
tion appears to be a promising strategy. The aim of this study was to assess whether postop-
erative oral caffeine intake shortens bowel hypomotility after elective laparoscopic colorectal 
surgery.
Methods: This was a single-center, randomized, double-blinded, placebo-controlled superiority 
trial conducted from October 1st, 2015 to August 10th, 2020. Patients aged >=18 years with 
malignant or benign disease undergoing elective laparoscopic colectomy were included and 
assigned randomly before surgery to receive 3x daily either 100mg caffeine or 200mg caffeine 
or 250mg corn starch (placebo) after the procedure. Substances were served in indistinguish-
able capsules three times daily before the meals. The primary endpoint was time to first bowel 
movement, measured from the time of wound closure to the patient’s first defecation. Second-
ary endpoints included colonic transit time, time to tolerance of solid food, length of hospital 
stay and perioperative morbidity.
Results: A total of 60 patients were randomized, 20 to each group. Twenty-seven patients fol-
lowed the protocol and were included in the per-protocol (PP) analysis. Baseline characteristics 
were similarly distributed among the groups. In intention-to-treat analysis, the time to first bowel 
movement in the caffeine 200mg group was 67.9 h (standard deviation [SD] 19.2), in the caf-
feine 100mg group 68.2 h (SD 32.2) and in the placebo group 67.3 h (SD 22.7) (p=0.887). 
PP analysis and measurement of colonic transit time (41.8 h [SD 21.7] in the caffeine 200mg 
group, 34.2 h [SD 22.9] in the caffeine 100mg group and 46.3 h [SD 20.6] in the placebo 
group, p=0.317) confirmed non-significant differences. The time to tolerance of solid food, 
length of hospital stay and postoperative morbidity were comparable among the three groups 
and no deaths or related serious adverse events were observed during the study.
Conclusion: Although caffeine intake after laparoscopic colorectal surgery is safe, its adminis-



24   swiss knife 2022; 19: special edition

tration was not associated with a shortened time to fi rst bowel movement in contrast to previ-
ous studies. Thus, other ingredients of coffee might be responsible for the intestinal stimulatory 
effect previously described.

  
47.3
Software-based perfusion assessment of the ileal J-pouch – a standardized and objective 
approach of interpreting intraoperative indocyanine green near-infrared fl uorescence
L. Lobbes, S. Berns, K. Beyer, B. Weixler (Berlin/DE)

Objective: For ileal J-pouch after restorative proctocolectomy, intraoperative perfusion assess-
ment is vital to prevent complications such as anastomotic leak (AL) of the pouch. Indocyanine 
green derived near-infrared fl uorescence (ICG-NIRF) is gaining popularity for intraoperative 
visualization, while its interpretation and relevance remain subjective. Standardized NIRF proto-
cols with objective and quantifi able data are not yet established. This study aimed to evaluate 
a standardized approach of intraoperative ICG-NIRF imaging combined with a novel, software-
based perfusion assessment for the detection of AL of the pouch. We hypothesized that an 
analysis of fl uorescence intensity over time would result in novel, quantifi able and objective 
indicators of perfusion.
Methods: In this prospective single centre study patients undergoing restorative proctocolec-
tomy with ileal J-pouch formation were included. Intraoperatively, ICG-NIRF visualization was 
performed at three time points in a strictly standardized setting and video recorded. Postop-
eratively, a special software was used to depict fl uorescence intensity over time, generating 
perfusion graphs for each recorded pouch visualization. The characteristics of these perfusion 
graphs were correlated with postoperative outcome, including AL of the pouch within 30 days 
precisely defi ned and screened for by pouchoscopy.
Results: 18 patients were included, of which 4 developed AL of the ileal pouch-anal anasto-
mosis (IPAA). Distinctive perfusion curves were generated for regions of interest (ROIs) across 
each pouch. Novel characteristics of perfusion were identifi ed (ingress, maximum slope, egress 
and maximum egress). Differences in the shape of the perfusion graphs became evident when 
comparing pouches with a normal to those with an AL. In cases of AL, the pouch apex dis-
played lower ingress, maximum slope and egress values, indicating impaired perfusion. This 
was confi rmed by comparing the maximum slope of the perfusion curve versus the egress on 
the pouch apex.
Conclusion: We present a novel methodology to assess anastomotic perfusion in pouch sur-
gery with ICG-NIRF in real-time. By dynamically analyzing fl uorescence intensity over time in 
the form of perfusion graphs and correlation with outcome, novel parameters of perfusion were 
identifi ed. These have the potential to improve the objectivity and quantifi ability of intraopera-
tive perfusion assessment.Figure 1

(A)

(B)

Figure 1

(A)

(B)

Perfusion graph consisting of perfusion curves for each ROI and their characteristics.
(A) For postoperative software-based perfusion assessment of fl uorescence intensity over time, 
10 Regions of interest (ROIs) were manually selected on each pouch visualization in a prede-
fi ned order: 8 ROIs on the pouch body including the pouch appendage (blind end); two ROIs at 
the pouch apex.
(B) The software-based depiction of fl uorescence intensity over time per ROI resulted in a perfu-
sion graph for each pouch. Distinctive perfusion curves were generated for each ROI, allowing a
differentiation between pouch body and pouch apex. In the patient with a normal postoperative
outcome (patient 4), the shape of the perfusion curves was similar and aligned synchronously 
with the other ROIs of the pouch, consisting of a fl uorescence ingress phase, intensity peak and 
egress phase. In the patient with AL, ROIs on the pouch apex displayed lower ingress, maximum 
slope and egress values, indicating impaired perfusion.

47.4
Risk factors for chronic postsurgical pain in visceral surgery: a matched case-control analysis
S. Perrodin, W.-H. Trinh, K. Streitberger, C. Di Pietro Martinelli, M. Holzgang, D. Candinas, G. Beldi 
(Bern)

Objective: Chronic postsurgical pain (CPSP) is defi ned as new and persisting pain three 
months after a surgical procedure, whereby other causes of pain have been excluded. Although 
CPSP following orthopedic or gynecological surgery has been well investigated, we are lacking 
data for patients undergoing abdominal visceral surgery. We aim to identify the risk factors for 
CPSP in this patient population.
Methods: We performed a retrospective case-control matched analysis including all patients 
diagnosed with CPSP after abdominal visceral surgery between 2016 and 2019, matched to 
a control group of patients who did not develop CPSP. Excluded were patients for whom no 
follow-up was available 3 months or more after surgery. Two-to-one case-control matching was 
based on operation category (hepato-pancreatico-biliary, upper gastrointestinal, colorectal, 
transplantation, bariatric and others) and date of surgery. The infl uence of personal, surgical 
and pain management factors were explored and multivariate logistic regression analysis was 
performed.
Results: 176 patients were diagnosed with CPSP during the study period. They were matched 
to a sample of 394 control patients extracted from the cohort of 3554 patients without CPSP. 
The incidence proportion of CPSP was 4.7%. Multivariate logistic regression analysis showed 
that age under 65 years (OR 2.22, CI 1.34-3.69, p=0.002), preexisting chronic pain of any 
origin (OR 3.39, CI 2.04-5.62, p=0.000), previous abdominal surgery (OR 1.71, CI 1.07-2.71, 
p=0.024), acute postoperative pain (2.62, CI 1.55-4.42, p=0.000) and length of stay over three 
days (OR 2.11, CI 1.26-3.53, p=0.004) were independent risk factors for CPSP. Preoperative 
Pregabalin intake was protective (OR 0.04, CI 0.01-0.33, p=0.003).
Conclusion: The identifi cation of these risk factors allows for a preventive and personalized 
health care approach to our at-risk patients, for whom the optimization of postoperative acute 
pain management and an additional follow-up consultation 3 months after surgery might be 
indicated to avoid a delay in diagnosing CPSP. A possible explanation for the protective effect 
of Pregabalin is that in these patients, preexisting chronic pain might be better controlled in the 
preoperative phase, and they might have additional follow-up in the postoperative phase, be it 
from a pain specialist or their general practitioner.

  
47.5
Meta-analysis of randomized controlled trials comparing minimal-invasive versus open 
pancreatic surgery
M. Pfi ster1, P. Probst1, M. Baechtold1, D. Müller1, P. Renzulli2, F. Hauswirth2, M. K. Müller1 (1Frauen-
feld, 2Münsterlingen)

Objective: To compare perioperative outcomes of minimal-invasive pancreatic surgery (MIPS) 
to open pancreatic surgery (OPS) using data obtained from randomised controlled trials (RCTs).
Methods: Literature search was done in CENTRAL, Medline and Web of Science; all currently 
available RCTs comparing MIPS and OPS in adult patients requiring elective distal pancreatec-
tomy (DP) or partial pancreatoduodenectomy (PD) were included in the analysis. Outcomes 
were mortality, general and pancreatic surgery specifi c morbidity and length of hospital stay 
(LOS). Subgroup analysis between PD and DP was performed. A random-effects model for 
Mantel-Haenzsel and inverse variance analysis was used. Cochrane RoB 2.0 tool and GRADE 
approach was used for assessment of risk of bias and certainty of evidence.
Results: A total of 166 patients for DP (80 MIPS vs. 86 OPS) in two RCTs and 856 for PD (429 
MIPS vs. 427 OPS) in fi ve RCTs were analysed. Meta-analysis showed a reduction of LOS by 
1.2 days (-2 to -0.3, p<0.01) and intraoperative blood loss by 143 ml (-186 to -101, p<0.01) 
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in MIPS. In the subgroup analysis reduction of LOS was only present for minimal-invasive DP 
(-2 days, -2.3 to -1.7, p<0.01). A minimal-invasive approach showed reduction of surgical site 
infections (odds ratio 0.4, 0.1 to 0.96, p=0.04) and intraoperative blood loss (-141 ml, -181 
to -101, p<0.01) only in PD. Duration of surgery was about 96 min longer in minimal-invasive 
PD (56 to 137 min, p<0.01), but not in DP. Analysis showed no significant difference between 
MIPS and OPS, as well as between subgroups, in mortality, complications according to Clavien-
Dindo >=3 and pancreatic surgery specific complications like postoperative pancreatic fistula 
and delayed gastric emptying. Certainty of evidence according to the GRADE approach was 
moderate to low.
Conclusion: This meta-analysis of level 1 evidence shows reduced LOS and intraoperative 
blood loss in MIPS compared to OPS. Morbidity and mortality did not differ between MIPS and 
OPS. Longer duration of surgery in minimal-invasive PD hints that minimal-invasive technique 
in PD is more challenging than in DP. However, patients undergoing minimal-invasive PD seem 
to benefit from lower surgical site infections and less intraoperative blood loss.

Clavien-Dindo ≥3

Clavien-Dindo ≥3.

R0 Resection

R0 Resection.

90-day Mortality

90-day Mortality.

  
47.6
Temporal validation of a prognostic model for mortality of patients with AAA treated with 
EVAR
L. Meuli1, S. Stefanikova2, A.-L. Menges1, B. Reutersberg1, A. Zimmermann1, V. Makaloski2 (1Zurich, 
2Bern)

Objective: The role of EVAR in patients with asymptomatic AAA not suitable for open surgical 
repair has been questioned. The aim of this study was to temporally validate a previously pub-
lished predictive model for survival after EVAR in asymptomatic AAA.
Methods: This retrospective observational cohort study included all consecutive patients 

treated with standard EVAR for asymptomatic AAA at a tertiary center between 2001 and 2020.
A predictive Cox model for survival after EVAR in patients treated between 2001 and 2012 
(Cohort A) has been published but not yet implemented. Older age, lower eGFR, and COPD 
were found to be independent predictors for worse survival after EVAR. This Cox model was 
temporally validated using patients treated at the same institution between 2013 and 2020 
(Cohort B) and then updated using the overall cohort. A risk score with four different risk groups 
was built to predict the 5-year survival and internally validated with resampling methods.
Results: A total of 558 patients (91.2% males, mean age 74.9 years) were treated for asymp-
tomatic AAA with EVAR. At 5 years, mortality was 35.9% in Cohort A, and 36.2% in Cohort B, 
p=.102 (log-rank). The original model based on Cohort A was tested on Cohort B and showed 
moderate to good discrimination ability (Harrell's C: 0.68, 95%-CI: 0.62-0.75). Older age, lower 
eGFR, and COPD were confirmed as independent predictors for worse survival after EVAR. The 
updated model showed good discrimination ability (C=0.70, 95%-CI: 0.66-0.75) and was ro-
bust in bootstrap validation. The risk score was built using the three variables and split into four 
risk groups. Patients in the "high risk" groups are expected to have a 5-year survival probability 
of only 40% (95%-CI: 32-50%), whereas patients in the "low risk" group and have an excellent 
5-year survival probability of 89% (95%-CI: 84-95%). Patients in the "low-to-moderate" and 
"moderate-to-high" risk group have 5-year survival probabilities of 83% (95%-CI: 76-90%) and 
68% (95%-CI: 60-79%), respectively.
Conclusion: Age, eGFR and COPD are independent predictors of survival after EVAR. This pre-
dictive model could identify low-risk patients with a favourable life expectancy who would likely 
benefit from EVAR and high-risk patients with a short life expectancy who may not benefit from 
EVAR at the current diameter threshold.

Thoracic: Clinical Works II

49.1
The Prembion® pre-biotic improves the impact of anti-CTLA4 immune checkpoint inhibitor 
in a murine model of malignant pleural mesothelioma
C. Gattlen1, L.-E. Chriqui1, Y. Hao1, M. Gonzalez1, T. Krueger1, S. Siankevich2, P. Dyson1, S. Cavin1, 
J.-Y. Perentes1 (1Lausanne, 2Etoy)

Objective: Immune checkpoint inhibition (ICI) therapy has revolutionized the outcome of cer-
tain cancers such as malignant pleural mesothelioma (MPM). However, patient responsiveness 
to this treatment remains unpredictable. Recently, a role for the gut microbiota composition has 
emerged for patients to generate a robust immune response against their tumors, following im-
munotherapy. Here, we studied the impact of Prembion®, a pre-biotic and modulator of the gut 
microbiota, on tumor control and lymphocyte infiltration in a murine MPM model treated by ICI.
Methods: Prembion® (diluted into drinking water) was administrated to BALBc mice for 14 days. 
These animals were then inoculated orthotopically with a syngeneic MPM cell line (AB12-luc 
cells injected in the pleura) and followed by bioluminescence imaging. We determined the 
tumor growth and mouse survival in different groups: untreated control, Prembion®, IgG con-
trol, anti-PDL-1, anti-CTLA4, Prembion®+anti-PDL-1 and Prembion®+anti-CTLA4. A correlation 
between tumor response/animal survival and MPM infiltration with CD8+ lymphocytes was also 
performed by immunohistochemistry.
Results: Prembion® was well tolerated and did not affect animal weight or activity. Interest-
ingly, Prembion® was as effective as anti-PDL1 and anti-CTLA4 monotherapy on tumor con-
trol, prolonging survival by 4.0 ± 1.1 days compared to controls (p<0.05). Moreover Prem-
bion® potentiated anti-CTLA4 efficacy with a significant improvement in mouse survival of 
the Prembion®+anti-CTLA4 compared to controls (3.6 ± 1.1 days, p<0.05). Additionally, this 
finding correlated with enhanced MPM infiltration by CD8+ lymphocytes compared to controls 
(p<0.05).
Conclusion: Prembion® positively regulated the adaptive immune response against MPM and 
helped to improve the impact of anti-CTLA4 ICI on MPM. Further work focusing on the gut mi-
crobiome changes induced by Prembion® are ongoing to better understand the mechanisms 
involved.

  
49.2
Photodynamique therapy relieves tumor vascular anergy and promotes immune cell traf-
ficking in an orthotopic mouse model of malignant pleural mesothelioma
L. E. Chriqui, Y. Hao, M. E. Ortolini, C. Gattlen, M. Gonzalez, T. Krueger, J.-Y. Perentes, S. Cavin 
(Lausanne)

Objective: Malignant pleural mesothelioma (MPM) is a deadly disease with limited treatment 
options. Recently, dual immune checkpoint inhibition therapy (ICI) showed improved patient 
survival. However, only a fraction of patients were responsive to immunotherapy. One poten-
tial mechanism of MPM resistance to ICIs could be their endothelial anergy that hampers 
leukocyte trafficking to the tumor bulk. Here, we hypothesized that vascular-targeted low dose 
photodynamic therapy (L-PDT), treatment of MPM could relieve tumor endothelial anergy and 
improve immunotherapy efficacy.
Methods: Using an orthotopic syngeneic MPM murine model (AB12 cells injected in the pleura 
of BALB/c mice), we determined the impact of L-PDT on the endothelial expression of E-Selec-
tin, a key molecule involved in leukocyte diapedesis by immunohistochemistry. Furthermore, to 
confirm the role of E-selectin, we determined the extravasation of effector T cells (CD8+/CD4+) 
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by immunostaining in L-PDT treated tumors in the presence or absence of an E-selectin block-
ing antibody. Finally, we assessed tumor growth/survival of our MPM murine model treated with 
L-PDT alone or combined to ICIs.
Results: L-PDT pre-treatment enhanced MPM endothelial E-Selectin expression in vivo. The lat-
ter was associated with increased CD4+ and CD8+ lymphocyte infiltration of MPM following L-
PDT which did not occur after E-Selectin blockade. Also, L-PDT pre-treatment of MPM influenced 
favorably tumor control, mouse survival and the impact of ICIs compared to controls.
Conclusion: L-PDT pre-treatment relieves endothelial anergy in MPM which improves antitumor 
immunity and response to ICI. This approach could constitute a promising pre-treatment option, 
in combination with ICIs, for the management of this deadly disease.

  
49.3
Empyema after image-guided percutaneous intercostal drainage of subdiaphragmatic col-
lection: a single center experience
S. N. Zwicky, B. Rouiller, D. Candinas, G. Kocher, G. Beldi (Bern)

Objective: Treatment of subdiaphragmatic collection by intercostal image-guided drainage 
placement is associated with a risk of pleural complications. Risk factors for development of 
potentially life-threatening pleural empyema are unknown. We aimed to identify risk factors and 
clinical consequences of empyema after intercostal approach of drainage placement.
Methods: Data was collected as a retrospective single center case series and included adult 
patients with decortication for treatment of pleural empyema after image-guided percutaneous 
intercostal drainage of a subdiaphragmatic collection between 01.01.2009 and 31.01.2021.
Results: We identified 10 patients, 9 male and 1 female, all suffering from subdiaphragmatic 
collection treated with intercostal drainage. All patients developed pleural empyema after 
drainage placement and received surgical decortication. Similarities between patients were 
drainage placement under CT-guidance (8 of 10 patients), lateral position of the drainage (7 
of 10 patients), drainage insertion eight intercostal space (ICS) (6 of 10 patients) and existing 
comorbidities as malnutrition (6 of 10 patients), diabetes (4 of 10 patients) and cancer (3 of 
10 patients). The majority of patients had a prolonged hospital stay with an average duration of 
40 days. Nearly half of the patients needed intensive care unit (ICU) treatment and one patient 
died postoperatively from respiratory exhaustion.
Conclusion: Drainage insertion above ninth ICS as well as lateral position of the drainage are 
potential risk factors for postinterventional development of empyema. Although pleural empy-
ema after intercostal drainage placement is rare, the complication is potentially life-threaten-
ing. Intercostal approach of drainage placement for treatment of subdiaphragmatic collection 
should therefore be avoided whenever possible.

  
49.4
Electrocautery smoke exposure and smoke evacuation in thoracic surgery: a prospective 
randomized study
G. J. Kocher1, P. Dorn1, M. Hutterli2, A. Koss2 (1Bern, 2Thun)

Objective: Worldwide, health care professionals working in operating rooms (ORs) are exposed 
to electrocautery smoke on a daily basis. Aims of this study were to determine the composition 
and concentrations of electrocautery smoke in the OR using mass spectrometry and inves-
tigate whether smoke evacuation systems, operative technique and distance to the cautery 
source are effective in reducing exposure.
Methods: Single-center study at our thoracic surgical unit including 122 surgical procedures. 
Besides room air measurements away from the operating table (n=35) and direct breath 
analysis (n=3), 84 minimally invasive and open procedures were in each group 1:1 computer 
randomized to smoke evacuation system (SES) versus no SES use and hazardous compounds 
were measured at the height of the operating surgeons respiratory tract.
Results: Irritating, toxic, carcinogenic and mutagenic volaticle organic compounds (VOCs) 
were observed in OR air, with some exceeding permissible exposure limits (OSHA/NIOSH). 
Mean total concentration of harmful compounds at surgeon height without SES was 273ppb 
(±189ppb) with a maximum total concentration of harmful substances of 8991ppb. Maximum 
total VOC concentrations were 1.6±1.2ppm (minimally-invasive surgery) and 2.1±1.5ppm 
(open surgery), and total maximum VOC concentrations were 1.8±1.3ppm at the OR table 
and 1.4±1.0ppm in OR air in general. Neither difference was statistically significant. In open 
surgery, SES significantly reduced maximum concentrations of specific VOCs at surgeon height, 
including aromatics and aldehydes.
Conclusion: Our data indicate relevant exposure of health care professionals to volatile organic 
compounds in the OR. Surgical technique and distance to cautery devices did not significantly 
reduce exposure. SES reduced exposure to specific harmful VOC’s during open surgery.

 

Figure 1. Flow chart overview of data analysis. *1 breath analysis was excluded for technical reasons. **In 
total, 17 datasets had to be excluded because of incomplete data (n=6) or for technical reasons (n=11). 
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Figure 2. Maximum concentrations of selected VOCs at surgeon level during open procedures and 

minimally invasive procedures. Each subplot compares operations in which SES was used (red) to 

operations in which it was not (black). p-values are given. The horizontal dash marks are the 

concentrations measured during individual operations, and the box and whisker plots show the 

maximum, 75th percentile, average (circle marker), 50th percentile, and 25th percentile for all operations. 

 

Figure 2. Maximum concentrations of selected VOCs at surgeon level during open procedures 
and minimally invasive procedures. Each subplot compares operations in which SES was used 
(red) to operations in which it was not (black). p-values are given. The horizontal dash marks are 
the concentrations measured during individual operations, and the box and whisker plots show 
the maximum, 75th percentile, average (circle marker), 50th percentile, and 25th percentile for 
all operations. 

49.5
Fixation of rib fractures sustained during cardiopulmonary resuscitation
N. van Veelen, L. Bünter, F. Minervini, V. Kremo, J. Peek, F. Beeres (Lucerne)

Objective: In the past rib fractures where typically treated non-operatively with pain manage-
ment and respiratory support. Recent studies have been able to show good results after osteo-
synthesis of rib fractures in patients with flail segments or multiple rib fractures sustained by 
blunt trauma. However, to date there is a paucity of data on rib fixation after cardiopulmonary 
resuscitation (CPR). This study evaluated the outcome of patients who received rib fixation after 
cardiopulmonary resuscitation.
Methods: A retrospective study with a current follow-up by telephone interview was conducted 
at a single center in Switzerland. All adult patients who received surgical fixation of rib fractures 
sustained during CPR between 2010 and 2020 were eligible for inclusion. Outcome measures 
included pulmonary complications, surgery related complications, quality of life (EQ 5D 5L 
questionnaire) and level of dyspnea (modified medical research council dyspnea scale).
Results: Nineteen patients were included in this retrospective analysis with a mean age of 66.8 
years. The mean number of fractured ribs was ten, seven patients additionally had a sternum 
fracture. Pneumonia occurred in 14 (74%) of the patients, of which 12 were diagnosed preop-
eratively. Six patients developed a postoperative pneumothorax, none of which required revi-
sion surgery. Acute respiratory distress syndrome was diagnosed in two patients prior to surgery, 
no further cases occurred after rib fixation. One patient showed persistent paradox breathing 
after rib fixation and required additional fixation of a concomitant sternum fracture. No surgery 
related complications were reported for any patients. Current follow-up was acquired from eight 
patients. The mean EQ-5D-5L was 0.908 (0.506-1.000) and the average EQ VAS was 80 (50-
100). One patient reported persisting dypnea.
Conclusion: To date, this is the largest case series of patients who received rib fixation for frac-
tures sustained during CPR. No surgery associated complications were reported and current 
follow-up demonstrated a good long-term quality of life after the fixation, warranting further 
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studies on this topic. Studies comparing the results of patients treated surgically with those 
treated non-operatively would provide deeper insight into the benefi ts of rib fi xation in such 
patients.

  
49.6
MicroRNA expression in chronic thromboembolic pulmonary hypertension
T. Papasotiropoulos, I. S. Martínez López, F. Schläpfer, S. Ulrich, I. Opitz, M. B. Kirschner (Zurich)

Objective: Chronic thromboembolic pulmonary hypertension (CTEPH) is a rare, chronic illness 
with severe course of disease, characterized by symptomatic pulmonary hypertension and 
caused by bilateral pathological chronic thickening of the intima layer of the pulmonary arter-
ies (PA). The underlying molecular and pathogenic mechanisms are still largely unexplored. 
We investigated expression levels of two specifi c microRNAs in pulmonary endarterectomy 
(PEA)-derived tissue.
Methods: We analysed the expression of microRNAs let-7b and let-7d in PEA specimens of 
45 CTEPH patients and in PA tissue from explanted lungs of 10 patients who underwent lung 
transplantation (reference PA). Spearman’s correlation was performed to investigate possible 
relationships between microRNA expression and clinical parameters, and Mann-Whitney-U test 
was used to investigate differences in microRNA expression between CTEPH tissue and refer-
ence PA.
Results: Both let-7b and let-7d were successfully quantifi ed in PEA-derived tissue. Expression 
levels of let-7b and let-7d were positively correlated between left and right side (r = 0.403, p 
= 0.016 and r = 0.615, p < 0.001, respectively). Moreover, let-7b expression of both sides was 
positively correlated with let-7d expression of the same side (right: r = 0.377, p = 0.020; left: r 
= 0.615, p < 0.001). There was no signifi cant correlation between microRNA expression levels 
and clinical parameters. Unlike our observation for two other microRNAs on which we reported 
previously, in this sample subset, no statistically signifi cant differences of let-7b and let-7d 
expression levels between CTEPH samples and reference PA samples were found.
Conclusion: This is one of the fi rst studies evaluating microRNAs in PEA-derived tissue. Our 
results do not argue in favour of a marked association between expression levels of microRNAs 
let-7b and let-7d and clinical presentation of CTEPH patients, although such correlations have 
been observed for other microRNAs. However, based on previous studies, it is possible that 
these specifi c microRNAs act more like systemic trait-markers, with elevated plasma expression 
levels implying a higher susceptibility towards CTEPH. Nevertheless, the successful detection 
and quantifi cation of let-7b/7d in CTEPH tissue is a fi rst step towards the study of the possible 
involvement of microRNAs in pathogenic mechanisms leading to CTEPH.

  
49.7
The choice of priming solution for cardiopulmonary bypass during pulmonary endarteriec-
tomy for CTEPH has important impact
K. Furrer, D. Bettex, T. Horisberger, I. Inci, O. Schmid, N. G. Nagaraj, H.-T. Morselli, B. Battilana, R. 
Schuepbach, S. Ulrich, M. Hebeisen, I. Opitz (Zurich)

Objective: Pulmonary endarteriectomy (PEA) is the treatment of choice for chronic thrombo-
embolic pulmonary hypertension (CTEPH). In recent decades, a refi ned surgical technique of 
PEA using a cardiopulmonary bypass (CPB) has achieved a signifi cant reduction in mortality. 
The hemodilution caused by priming solutions in general heart surgery causes a number of 
disadvantages, and no standard for PEA is described. We aim to assess the outcome of CTEPH 
patients after protocol change for CPB with adding 5% albumin to the priming solution during 
PEA.
Methods: Since changing the CPB protocol in 2018, 28 CTEPH patients were retrospectively 
compared to a historical control by 1:1 propensity score matching gender, age, PVR (pulmo-
nary vascular resistance) before PEA surgery. The resulting two cohort groups were analysed for 
intraoperative fl uid balance, vasoactive-inotropic score (VIS), operative time and their infl uence 
on outcome. Regression models of hospitalization-, ICU (intensive care unit) and intubation 
time considered the total blood volume balance as a mediator of the effect of the new protocol.
Results: Lower CPB-balance (p<0.001), VIS score (p=0.04), shorter operative time (p=0.03) 
and hospitalization (p=0.008) were observed in the cohort operated with the new protocol. 
Postoperative 30- and 90 day mortality and morbidity were similar between the two groups. 
Shorter operative time (mean change (mc) 1.4, 95% CI [0.8. 2.0], p< 0.0001) and new pro-
tocol (mc -3.68, 95% CI [-5.22, -2.14], p< 0.0001) are independently associated with lower 
CPB balance, resulting in a benefi cial effect on the ICU-, intubation and hospitalization time and 
the VIS score (mean ratio (mr) 1.11, 1.14, 1.05, 1.12, p= 0.0011, 0.0013, 0.008, p<0.0001, 
respectively). The protocol change shows a clear positive trend (Figure) with signifi cance 
reached for hospitalization time (p=0.02).
Conclusion: Priming protocol for CBP with addition of 5% albumin had a benefi cial effect on 
the CPB balance and improved outcome after PEA for CTEPH patients.

Forest plot summarizing effects of protocol change on outcomes as
derived from linear regression models with outcomes on logarithmic scale
and considering the potential confounders New York Heart Association
score before surgery and operative time. Mean ratios (mr) and their 95%
confidence intervals (CI) comparing the new with the old protocol are
reported.

Forest plot summarizing effects of protocol change on outcomes as derived from linear regres-
sion models with outcomes on logarithmic scale and considering the potential confounders 
New York Heart Association score before surgery and operative time. Mean ratios (mr) and their 
95%confi dence intervals (CI) comparing the new with the old protocol are reported.

  
49.8
The utility of validated prognostic scores to predict outcomes in patients bridged to lung 
transplantation with extracorporeal life support
E. Faccioli1,2, G. Lorenzoni1, D. Schneiter2, A. Dell'Amore1, S. Hillinger2, M. Schiavon1, C. Caviezel2, 
F. Rea1, I. Opitz2, I. Inci2 (1Padova/IT, 2Zurich)

Objective: Selection of patients who may benefi t from extracorporeal life support (ECLS) as 
a bridge to lung transplant (LTx) is crucial: highly urgent patients would mostly benefi t from 
ECLS but at the same time they could be considered too marginal for this support. The aim of 
this study is to assess if validated prognostic scores could help in selecting patients who may 
benefi t from ECLS bridging predicting their post-operative outcome.
Methods: All clinical data of patients successfully ECLS-bridged to LTx from 2009 to 2021 were 
retrospectively collected from two European centers. Patients ECLS-bridged to re- or multi-organ 
transplantation, placed on ECLS bridge at other institutions or with missing data were excluded. 
For each patient, Sequential Organ Failure Assessment (SOFA), Simplifi ed Acute Physiology 
Score III (SAPS III), Acute Physiology and Chronic Health Evaluation II (APACHE II) were calcu-
lated at intensive care unit (ICU) admission, before placing ECLS support, and then correlated 
with outcome.
Results: 47 patients (62% females, median age at LTx 39 years, 60% cystic fi brotic) were en-
rolled. Median duration of ECLS-bridge was 14 days (IQR 3-23). 9 patients (19%) were awake 
during ECLS support. Median values of SOFA, SAPS III and APACHE II were respectively 5 (IQR 
3-9), 57 (IQR 47.5-65), 21 (IQR 15-26). Post LTx in-hospital, 30-days and 90-days mortality 
were respectively 19%, 13% and 23%. SOFA, SAPS III and APACHE II were analyzed as predic-
tors of in-hospital, 30- and 90-days mortality respectively (SOFA AUC: 0.726, 0.770, 0.692; 
SAPS III AUC: 0.577, 0.456, 0.555; APACHE II AUC: 0.564, 0.461, 0.555). For SOFA, the best 
predictor of outcomes in this population, a cut-off=9 was identifi ed for predicting mortality with 
high probability.
Conclusion: Among validated prognostic scores, only SOFA may be considered an adequate 
predictor of outcome in patients ECLS-bridged to LTx, helping clinical decision-making and 
improving post-LTx outcomes. More specifi c and simplifi ed scores for this peculiar population 
are necessary.

  
49.9
Cell death in lung transplantation. The roles of apoptosis, necroptois, and pyroptosis
J. Lugrin, A. Debonneville, A. Ojanguren, A. Hasenauer, R. Parapanov, M. Gonzalez, J. Perentes, 
L. Liaudet, T. Krueger (Lausanne)

Objective: For patients with end stage lung disease, lung transplantation (Ltx) is the unique 
treatment option. Nevertheless, a large number of lung allografts fail, because of acute or 
chronic rejection. Innate immune responses following Ltx play a critical role in the develop-
ment of primary graft dysfunction, and ultimately promote the development of chronic lung 
allograft dysfunction, leading to increased mortality after lung transplantation. Here, we focus 
on the mechanisms responsible for disruption of the cells membranes integrity, resulting in 
the release of Damage Associated Molecular Patterns (DAMPs) and activation of cell death 
pathways triggering cell injury in lungs with different preservation status.
Methods: Rat lungs were exposed to cold ischemia (CI group, n=9) or warm ischemia (WI 
group, n=9). In CI group, after Perfadex fl ushing, and hypothermic preservation (4h) left lung 
was transplanted. In WI group, after 1h of in situ WI, fl ashing and 3h cold preservation the left 
lung was transplanted. Lung mechanics were determined during reperfusion. Recipients were 
sacrifi ced at 30, 60 and 120 min after Ltx. Bronchoalveolar lavage (BAL) was performed on the 
grafts to measure markers of cellular injury, and cytokines. Cell death markers were determined 
in graft tissue. Biological samples were kept at -80°C for additional analysis.
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Results: Compared to CI, WI group displayed significantly decreased graft function associated 
with increased activation of pyroptotic cell death (NLRP3, caspase1, IL-1β) pathway, whereas 
apoptotic (caspas3 and caspase7) and necroptotic (RIP1, RIP3, MLKL) cell death pathways 
activation were similar in both groups. WI group showed more important cellular damage with 
DAMPs release (LDH, sRAGE, HMGB) and inflammation (CXCL1, IL1-β, IL-33).
Conclusion: Our results suggest that pyroptosis could play a critical role in the development of 
early graft dysfunction in lungs subjected to warm ischemia. Inhibition of pyroptotic pathway 
could be a strategy to improve damaged donor lungs.

Fig. 1 Summary of results
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Figure 1. Summary of results.
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50.1
Minimally invasive plate osteosynthesis for clavicle shaft fractures
M. D. Burkhard, C. Michelitsch, P. F. Stillhard, T. Müller, C. Sommer (Chur)

Objective: Whereas open reduction and internal fixation remains the surgical standard for dis-
placed clavicle shaft fractures, the minimally invasive plate osteosynthesis (MIPO) technique 
has been introduced for multifragmentary, non-antomically reducible fractures, and unstable 
fractures with significant soft tissue injuries. Its advantages lie in the preservation of the vascu-
lar supply of the fracture zone and the preservation of the supraclavicular nerve. The aim of this 
study was to prove feasibility and share our experiences with this technique.
Methods: In this single center retrospective case series, we analyzed all patients that under-
went MIPO for displaced clavicular shaft fractures from 2001-2021. Patient history, fracture 
morphology and perioperative data were documented. Outcomes were assessed based on 
clinical and radiographic follow-up reports.
Results: In total, 1128 clavicle osteosyntheses were performed, of which 908 (80.5%) were 
treated with a plate and 220 (19.5%) with titanium elastic nail (TEN). Of the 908 plate osteo-
syntheses, 43 (4.7%) were performed with the MIPO approach. Mean age was 44 ± 15 years, 
83.3% were males and 79.1% were sports injuries. The fractures were categorized as AO/OTA 
type C injuries (n=26) in most patients, followed by A (n=9) and B (n=8). Two open (Gustilo I) 
and 41 closed fractures were noted (Tscherne 0=26; I=13, II=2). In seven patients (16.7%), the 
clavicle fractures were part of a severe polytrauma. Concomitant serial rib fractures and scapu-
lar fractures were found in 19 (45.2%) and 10 patients (23.8%), respectively. Length of surgery 
was 63 ± 28 min, and hospitalization was 4 ± 3 days (excl. polytraumas). 27 of the 43 fractures 
(62.8%) were clinically and radiographically followed up in our outpatient clinic, of which 26 
(96.3%) healed with noticeable callus formation. In one case, a pseudoarthrosis was found 
two years after fracture treatment. Otherwise, all patients followed a remarkable postoperative 

course, were pain-free and able to return to work, most within five weeks.
Conclusion: In this retrospective analysis, 96.3% of the clavicle shaft fractures treated with 
MIPO healed in a timely manner. The MIPO technique is feasible and plausibly advantageous 
for distinct fracture and injury patterns (i.e. multifragmentary fractures or unstable fractures 
with soft tissue injuries). Future comparative studies are warranted to clarify our observations.

  
50.2
Surgical and non-operative management of displaced scapular fractures and long-term 
outcomes
M. Graafland1,2, B. van de Wall1, N. van Veelen1, R. van Leeuwen1, R. Hoepelman1, M. Knobe1, B.-C. 
Link1, R. Babst1, F. Beeres1 (1Lucerne, 2Rotterdam/NL)

Objective: To compare the long-term functional outcome of surgically and non-operatively 
managed patients with displaced intra- and extra-articular scapular fractures.
Methods: This study included patients with intra- and extra-articular scapula fractures, treated 
between 2010 and 2020 in a Swiss level 1 trauma centre. The decision to operate was based 
on standardized criteria for fracture displacement. Patients with isolated Bankart lesions (Ide-
berg 1) and process fractures (AO type 14-A) were excluded. Primary outcomes were functional 
patient reported measures (DASH score) and quality of life (EQ5D score). Secondary outcomes 
were complications, radiological union, satisfaction with treatment, pain and range of motion.
Results: Out of 486 cases, 74 patients had displaced scapula fractures. Forty patients were 
treated surgically and 34 were treated conservatively. Significantly more patients with intra-
articular fractures and high-energy trauma were treated surgically. Fifty percent returned the 
questionnaires after a mean follow-up of 47 months (± SD 36). The mean DASH score of this 
group was 12 (SD 15.6), with a mean of 14.7 (SD 15.9) in the surgery group and 9.8 (SD 14.6) 
in the non-operative group (p = 0.7). Multivariate analysis did not show statistically significant 
correlating factors. No significant differences in quality of life were observed. Patients rated their 
treatment with a mean of 8.6/10 (SD 1.8). Among surgically treated patients, 19 underwent 
a deltoid sparing procedure with significant shorter time to union than those that underwent 
deltoid release (23 vs. 49 weeks, p<0.01). Complications occurred in 3/28 surgically treated 
patients and all three required a reoperation.
Conclusion: Functional results after conservative and surgical treatment were similar, despite 
more complex fractures and more intra-articular fractures being treated surgically. Osteosyn-
thesis of both intra- and extra-articular scapula fractures is safe and leads to good functional 
results, furthermore, new minimal invasive techniques may lead to faster bone healing and 
return to work and sports

  
50.3
Outcome oriented clinical research and quality measurement in fracture care
M. Bilici, J. Reinhardt, M. Morgenstern, A. M. Müller, D. Rikli (Basel)

Objective: The paradigm shift according to the principles of Value-Based Healthcare is receiv-
ing growing attention. In Orthopedic Trauma care, there are no defined standards to provide an 
incentive system to recompensate for quality instead of quantity. The definitions of quality from 
the patient's view have to be validated and included in the reimbursement cycle. In our Depart-
ment, we now have fully standardized and structured documentation and outcome measure-
ment workflow from the clinical point of view.
Methods: We set up a Fracture Registry with a REDCap® Database to document every patient 
with surgical treatment. Included are all surgically treated fractures of the extremities, excluding 
the hand. Furthermore pelvic, acetabular, and periprosthetic fractures, joint dislocations, and 
tendon ruptures. With interfaces to our Clinical Documentation Systems, the administrative 
effort became very efficient. The interfaces provide a possibility to identify every patient with 
inclusion criteria and implement reminder feedback for Surgeons. We collect PROMs with the 
heartbeat-Software, and document CROMs with REDCap®. We merged these data using the 
software 'R'. The documentation of each patient is completed with a database for Adverse 
Events.
Results: Data-entry rates were less than 50% in 2018 and have reached 99.1% for 2020 and 
99.5% for 2021 for surgically treated fracture patients. Until the submission of this abstract, 
2382 surgical procedures have been performed at our Department on 2073 hospitalized pa-
tients. 972 patients were included in the Fracture Registry (47%). In a feasibility study, we have 
merged clinical data with the PROMs of patients treated for distal radius (DR) and proximal hu-
merus (PH) fractures. The baseline values for DR of the quality-of-life questionnaire EQ5D was 
0.83 (n=144), after 3months 0.9 (n=58) and 0.97 one year after treatment (n=6). Although 
not more than a trend, we realized the same pattern for PH-patients with an EQ5D-Baseline of 
0.75 (n=63), three months values of 0.75 (n=58), and one-year results of 0.87 (n=6).
Conclusion: Collecting structured data allows combining routine clinical data with PROMs and 
CROMs. This information is of inestimable value to define the quality of care for Orthopedic 
Trauma Surgery. Our combination of Databases to collect diagnosis, subjective and objective 
outcome measures has been proven feasible and showed high data quality.
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50.4
Low-profile dual mini-fragment plating of diaphyseal clavicle fractures. A biomechanical 
comparative analysis
T. Pastor1,2, M. Knobe1, B. J. M. van de Wall1, I. F. Rompen1, I. Zderic2, L. Visscher2, B.-C. Link1,  
R. Babst1, B. Gueorguiev2, F. J. P. Beeres1 (1Lucerne, 2Davos)

Objective: Implant removal rates after clavicle plating are high. Recently, low-profile dual mini-
fragment plate constructs have proven safe for the fixation of diaphyseal clavicle fractures. 
Therefore, the aims of this study was to investigate: (1) the biomechanical competence of 
different dual plate designs in terms of stiffness and cycles to failure, and (2) to compare them 
against 3.5mm single superoanterior plating.
Methods: 12 artificial clavicles were assigned to 2 groups and instrumented with titanium 
matrix mandible plates as follows: group 1 (2.5mm anterior+2.0mm superior) and group 2 
(2.0mm anterior+2.0mm superior). An unstable clavicle shaft fracture (AO/OTA15.2C) was 
simulated. Specimens were cyclically tested to failure under craniocaudal cantilever bending, 
superimposed with torsion around the shaft axis and compared to previous published data of 
6 locked superoanterior plates tested under the same conditions (group 3)
Results: Displacement (mm) after 5000 cycles was highest in group 3 (10.7±0.8) followed by 
group 2 (8.5±1.0) and group 1 (7.5±1.0), respectively. Both outcomes were significantly high-
er in group 3 as compared to both groups 1 and 2 (p≤0.027). Cycles to failure were highest 
in group 3 (19536±3586) followed by group 1 (15834±3492) and group 2 (11104±3177), 
being significantly higher in group 3 as compared to group 2 (p=0.004).
Conclusion: Low-profile 2.0/2.0 dual plates demonstrated similar initial stiffness compared to 
3.5mm single plates, however, they revealed significantly lower endurance to failure. Moreover, 
low-profile 2.5/2.0 dual plates showed significant higher initial stiffness and similar resistance 
to failure compared to 3.5mm single locked plates and can therefore be considered as a use-
ful alternative for diaphyseal clavicle fracture fixation. These results complement the promising 
results of several clinical studies.

  
50.5
Anatomical analysis of different helical plate designs for proximal humeral shaft fracture 
fixation
T. Pastor1,2, P. Kastner2, F. Souleiman2, D. Gehweiler2, F. Miglorini3, B.-C. Link1, F. J. P. Beeres1,  
R. Babst1, S. Nebelung3, B. Ganse4, C. Schoeneberg5, B. Gueorguiev2, M. Knobe1 (1Lucerne,  
2Davos, 3Aachen/DE, 4Homburg/DE, 5Essen/DE)

Objective: Helical plates are preferably used for proximal humeral shaft fracture fixation with 
metaphyseal extension into the humeral head and potentially avoid radial nerve irritation as 
compared to straight plates. The aims of this study were: (1) to investigate the safety of applying 
different long plate designs (straight, 45°-, 90°-helical and ALPS) in MIPO-technique to the hu-
merus and (2) to assess and compare their distances to adjacent anatomical structures at risk.
Methods: MIPO was performed in 16 human cadaveric humeri using either a straight plate 
(group1), a 45°-helical (group2), a 90°-helical (group3) or an ALPS (group4). Using CT-angi-
ography, distances between brachial arteries and plates were evaluated. Following, all speci-
mens were dissected, and distances to the axillary, radial and musculocutaneous nerve were 
evaluated.
Results: None of the specimens demonstrated injuries of the anatomical structures at risk after 
MIPO with all investigated plate designs. Closest overall distance (mm(range)) between each 
plate and the radial nerve was 1(1-3) in group1, 7(2-11) in group2, 14(7-25) in group3 and 
6(3-8) in group4. It was significantly longer in group3 and significantly shorter in group1 as 
compared to all other groups, p<0.001. Closest overall distance (mm(range)) between each 
plate and the musculocutaneous nerve was 16(8-28) in group1, 11(7-18) in group2, 3(2-4) 
in group3 and 6(3-8) in group4. It was significantly longer in group1 and significantly shorter 
in group3 as compared to all other groups, p<0.001. Closest overall distance (mm(range)) 
between each plate and the brachial artery was 21(18-23) in group1, 7(6-7) in group2, 4(3-5) 
in group3 and 7(6-7) in group4. It was significantly longer in group1 and significantly shorter 
in group3 as compared to all other groups, p<0.021.
Conclusion: MIPO with 45°- and 90°-helical plates as well as ALPS is safely feasible and 
showed a significant greater distance to the radial nerve compared to straight plates. However, 
distances remain low, and attention must be paid to the musculocutaneous nerve and the 
brachial artery when MIPO is used with ALPS, 45°- and 90°-helical implants. Moreover, the an-
terior part of the deltoid insertion will be detached when using 90°-helical and ALPS implants 
in MIPO-technique.

  
50.6
Conservative treatment versus reversed shoulder prothesis for proximal humerus fractures 
in the elderly: a meta-analysis of observational studies and randomised clinical trials
S. Ferree1, F. Beeres2, I. Rompen2, B. Link2, R. Babst2, B. van de Wall2 (1Utrecht/NL, 2Lucerne)

Objective: The treatment of complex proximal humerus fractures in elderly patients is not yet 
fully eluci-dated. Of all treatment options reverse shoulder arthroplasty (RSA) and non opera-
tive treat-ment (NOT) appear to provide the best results. Evidence to guide the choice between 
the two is sparse. Therefore, this review provides an overview of the available evidence on RSA 
versus non-operative treatment.
Methods: Studies comparing RSA and NOT were included for direct comparison by systematic 
re-view and pooled analysis for patient rated outcome and range of motion. Additionally, indi-
rect comparison of case-series and non-comparative studies on either treatment modalities 
was performed separately.

Results: Comparative: Reverse shoulder arthroplasty resulted in better patient rated outcome 
scores and better range of motion. Pain and treatment satisfaction scores were better after 
RSA. Non comparative studies reported similar patient rated and range of motion scores for 
both RSA and after NOT.
Conclusion: The functional and range of motion outcomes after RSA seem satisfactory and 
potentially superior to NOT in elderly patients. The complication rate is acceptably low and 
an overall revision rate of 5% was found. These results should however be viewed in light of 
distinct differences in patient characteristics between treatment groups.

  
50.7
Treatment and outcome in combined scapula and rib fractures
R. Hoepelman1,2, F. Beeres2, N. van Veelen2, M. Houwert1, R. Babst2, B.-C. Link2, B. van de Wall2 

(1Utrecht/NL, 2Lucerne)

Objective: The primary aim was to describe the population characteristics of patients with 
combined scapula and rib fractures and outcomes associated with different treatment strate-
gies. Secondarily, a systematic literature review was conducted to provide an overview of the 
available literature on this population.
Methods: All adult (≥18 years) patients with concurrent ipsilateral scapula and rib fractures 
admitted to the study hospital between 1st January 2010 and 31st June 2021 were retrospec-
tively reviewed. Secondarily, the Pubmed, EMBASE and CENRTAL databases were searched to 
identify studies reporting on this patient population.
Results: A total of 243 patients were admitted with concurrent ipsilateral rib and scapula frac-
tures. 160 patients (72%) were treated conservatively, 63 patients (28%) operatively. Among 
operatively treated patients, 32 (51%) underwent rib fixation (RF) only, 24 (38%) underwent 
scapula fixation (SF) only and 7 patients (11%) underwent combined fixation of scapula and 
ribs (SRF). In general, more severely injured patients were treated with more extensive surgery. 
RF patients had a median hospital length of stay of 16 days, the SF patients 11 days and SRF 
patients 18 days. There were no significant differences in complications (pneumonia, recurrent 
pneumothorax, and revision surgery) between groups. The systematic review included 9 studies 
of which none reported on outcomes or treatment strategy for this combined injury.
Conclusion: Injury severity resulted in different treatment modalities. As a result different pa-
tient characteristics between treatment groups were observed, which makes direct comparison 
between treatment modalities impossible. All treatment modalities seem feasible, however the 
additional value of both rib and scapula fixation has yet to be proven in large multicentre 
studies

  
50.8
Superior versus anterior plate fixation for midshaft clavicular fractures – a multicentre 
analysis
I. R. Buenter1, V. Kremo1, B. J. M. van de Wall1, B.-C. Link1, B. Galliker2, R. Babst1, F. J. P. Beeres1 

(1Lucerne, 2Sursee)

Objective: To date it remains unclear whether superior or anterior plating is the best option for 
treating midshaft clavicular fractures. The aim of this study was to compare both techniques 
with regard to the need of implant removal due to hardware irritation or uncomforting during 
daily activities, to healing and to complications.
Methods: This was a retrospective study on all midshaft clavicular fractures treated operatively 
between 2017 and 2019 in two hospitals different in respect to anterior versus superior plat-
ing for midshaft clavicular fractures in Switzerland. The primary outcome was the number of 
implant removal due to hardware irritation, uncomforting, weather sensitivity or the patients 
wish for removal, whereas the specific reason was not evaluated. Secondary outcomes were 
time to union, complications, re-interventions and range-of-motion during the follow-up period 
of at least 6-months.
Results: In total 171 patients were included in the study of which 89 (52%) received anterior 
plating and 82 (48%) superior plating. The overall mean age was 45 years (SD 16). There 
was no significant difference between anterior and superior plating in the number of implant 
removals (39.3% versus 45.1%), infection rate (1.1% versus 1.2%), implant failure (1.1% 
versus 0%), non-union (1.1% and 0%) and time to union (mean 40 weeks versus 51 weeks).
Ninty-four patients had a documented range of motion after a follow up from 6 up to 12 months 
with no significant difference in anteflexion (mean 170 degree anterior versus 178 degree 
superior) and abduction (mean 166 degree versus 176 degree).
Conclusion: There is no significant difference between anterior and superior plating for mid-
shaft clavicular fractures with regard to implant removal, healing, complications and shoulder 
function. As both treatment opinions are viable, the decision may depend on surgeons experi-
ence.

  
50.10
Treatment and outcomes of thoracic and upper extremity injuries: a combination of scapu-
la, clavicle, and rib fractures
R. Hoepelman1,2, B. van de Wall2, R. Babst2, F. Beeres2 (1Utrecht/NL, 2Lucerne)

Objective: The purpose of this study was to describe the population characteristics of patients 
with combined scapula, clavicle and rib fractures and outcomes associated with different treat-
ment strategies.
Methods: All adult (≥18 years) patients with concurrent ipsilateral scapula, clavicle and rib 
fractures admitted to the study hospital between 1st January 2010 and 31st June 2021 were 



30  swiss knife 2022; 19: special edition

retrospectively reviewed. Patients were stratified by treatment strategy and compared when 
known confounders were comparable between groups.
Results: A total of 90 patents were admitted with concurrent ipsilateral scapula, clavicle and rib 
fractures. Twenty-four patients (24%) were treated conservatively, two patients(2%) underwent 
only scapula fixation (SF), 32 patients (35%) underwent only clavicle fixation (CF), 12 patients 
(13%) underwent scapula and clavicle fixation (SCF), five patients (6%) underwent only rib 
fixation (RF), 11 patients (12%) underwent clavicle and rib fixation (CRF) and six patients (7%) 
underwent fixation of all fractures (SCRF). Direct comparison of treatment strategies was only 
possible for CF versus SF versus SCF (first comparison) and for RF versus CRF versus SCRF 
(second comparison) based on baseline characteristics similarities. There were no significant 
differences in in-hospital outcomes for the first comparison. A significantly higher pneumonia 
rate was found among patients that underwent RF compared to the other treatment modalities 
in the second comparison (80% versus 7% and 19%).
Conclusion: There are seven treatment strategies for managing patients with combination in-
juries to rib, scapula and clavicula. As treatment choice generally was guided by injury severity 
and fracture pattern, direct comparison of treatment regimens was limited. However, all re-
gimes seems viable. Large multicenter cohort studies are needed to investigate whether single, 
double, triple fixation or none of the fractures is beneficial.

SAHC-Session

54.1
Robotic totally extraperitoneal posterior component separation (ReTEP-TAR) for complex 
abdominal wall reconstructions
J. Douissard, A. Dupuis, M. Chevallay, J. Mareschal, M. Hagen, C. Toso (Geneva)

Objective: The totally extraperitoneal (eTEP) approach to ventral hernia repairs allows a mini-
mally invasive anatomic restoration of the abdominal wall and retromuscular mesh reinforce-
ment without or with minimal penetration of the abdominal cavity. In larger or atypical hernias, 
this approach can be completed by a posterior component separation (transversus abdominis 
release, TAR). The combination of both techniques, facilitated by robotic assistance (ReTEP-TAR), 
can avoid an open reconstruction and reduce the morbidity of such procedures. Early results 
after the adoption of this emerging technique are hereby described.
Methods: All patients undergoing robotic abdominal wall reconstruction in our center have 
been included in an institutional quality database. Patients' baseline characteristics, intra-
operative data, postoperative, and follow-up outcomes were prospectively recorded. Patients 
with grade 2 or 3 incisional hernias undergoing ReTEP-TAR reconstruction were included in 
this study.
Results: Twenty patients underwent a ReTEP-TAR between February 2020 and November 2021. 
Mean BMI was 31.2+/-7.7 kg/m2, mean age 65.7+/-11.8 years, and mean ASA score 2.4+/-0.5. 
Mean defect width was 11.9+/-5.4cm with defects ≥15cm in six patients (30%). All procedures 
were totally robotic, no conversion was necessary. Mean OR time was 242+/-111min, with a 
minimum of 117min and a maximum time of 550min. Intra-operative complications included 
one small bowel lesion during adhesiolysis and two subcutaneous emphysema with hypercap-
nia which resolved spontaneously after reduction of CO2 pressure. All of them were without 
consequence during the postoperative period. No surgical complication occurred postopera-
tively. Mean VAS was 2.0+/-2.2 at day0, 1.4+/-1.9 at day1. Mean hospitalization duration was 
2.6+/-2.0 days, with 11 patients (55%) staying 2 days or less. The follow-up ranged from 2.5 to 
23 months and no recurrence was observed.
Conclusion: A minimally invasive approach to complex abdominal wall reconstructions was 
found safe and feasible through the ReTEP-TAR technique. Post-operative outcomes suggest 
potential advantages in terms of post-operative recovery and surgical site complications as 
compared to similar reconstructions performed by laparotomy.

  
54.2
Register based analysis of robotic and conventional TAPP compared to endoscopic TEP for 
inguinal hernia repair
R. Bauer, B. Schenkluhn, R. Galli, D. Eucker, R. Rosenberg, S. H. Lamm (Liestal)

Objective: Robotic procedures are becoming increasingly popular in minimally invasive hernia 
surgery. Robotic TAPP was implemented in autumn 2018 in our department. Standard tech-
nique for minimally invasive inguinal hernia surgery in our department is the TEP procedure. 
Aim of the study is to compare TEP and TAPP in our single center cohort.
Methods: Patients undergoing TAPP or TEP were prospectively entered into the multicenter, 
internet-based international registry (Herniamed). A pre-operative assessment including pain 
score and risk factors was performed and all patients received follow up after one year. Light-
weight, nonabsorbable mesh was used for all minimally invasive procedures. Fixation tech-
nique (Suture, Tacks, Glue) were recorded together with OR time and multiple other periopera-
tive data.
Results: Since July 2017, 78% of inguinal hernia repairs were done by TEP or TAPP, whereas 
only 22% were open procedures. 774 patients undergoing 1049 procedures from July 2017 
until October 2021 are included in the study. 233 patients were operated with TAPP procedure 
(188 male, 45 female, total of 314 operations (55,4% robotic TAPP), 81 bilateral operations) 
and 541 patients were operated with TEP procedure (493 male, 48 female, total of 735 op-

erations, 194 bilateral operations). 55.4% of the TAPP procedures were performed robotically. 
One-year follow up has already been completed for 152 patients with TAPP and 390 patients 
with TEP procedure. Preliminary analysis after 1 year follow up showed a low recurrence rate 
in both TEP and TAPP techniques (total 1.5%), with a non-significant lower risk in TAPP group 
(0.5%, p=0.16). Chronic pain requiring treatment after one year was 5.7%, and was likely to 
be less common in TAPP (3.2%).
Conclusion: Preliminary database analysis shows comparable outcome after TAPP compared 
to TEP in terms of recurrence and chronic pain. Further analysis are needed to investigate the 
role of the robotic platform in inguinal hernia surgery.

  
54.3
Prospective data analysis of 1307 ventral hernia patients: emergency hernia repair and 
smoking predict recurrence
S. Soppe, A. Wirsching, J. Slieker, A. Keerl, A. Nocito (Baden)

Objective: Ventral hernias are frequent and hernia repair is regularly performed by general 
surgeons. Emergency repair is less frequent and can be challenging. Long-term outcomes 
comparing emergency and elective ventral hernia repair are scarce.
Methods: Consecutive patients undergoing emergency and elective ventral hernia repair at our 
institution were prospectively entered in our HerniaMed database between August 2013 and 
February 2020. Ventral herniation included umbilical, epigastric and incisional hernias. Demo-
graphic-, perioperative- and outcome data were reviewed. Patients were contacted after one-, 
five- and ten years to assess long-term complications like hernia recurrence. Risk factors for 
emergency repair and hernia recurrence were assessed by univariate and multivariate analysis.
Results: We included 1307 patients in our analysis. Emergency and elective hernia repair was 
performed in 11% and 89% of patients with one-year follow-op rates of 94% and 92%, respec-
tively. Female gender, BMI >40 kg/m2, ASA class 3 and 4, large size umbilical herniation (>4cm) 
and epigastric herniation were more frequent in emergency compared to elective hernia repair. 
Furthermore, emergency repair led to increased length of hospital stay and increased overall 
complications (median 4 vs. 2 days, p<0.001 and 20% vs. 13%, p<0.021). Binary logistic 
regression analysis identified female gender (Odds ratio: 2.12 and 95% confidence interval: 
1.13 – 3.99, p=0.019) and ASA class 3 and 4 (Odds ratio: 3.96 and 95% confidence interval: 
1.96 – 7.99, p<0.001) to be independent predictors of emergency repair. After one year of fol-
low up, hernia recurrence was found in 6% after emergency and in 2% of patients after elective 
repair (p=0.019). Emergency repair and smoking predicted hernia recurrence (Odds ratio: 4.48 
and 95% confidence interval: 1.55 – 12.92, p=0.006; Odds ratio: 3.60 and 95% confidence 
interval: 1.39 – 9.32, p=0.008).
Conclusion: Female gender and high ASA class were found to be independent predictors of 
emergency repair. Therefore, early elective ventral hernia repair should be considered for fe-
male and comorbid patients. In addition, since emergency repair and smoking were risk factors 
for recurrence, smokers should be counseled accordingly.

Aortoiliac

57.1
Hospital incidence and mortality of patients treated for AAA in Switzerland
L. Meuli1, A.-L. Menges1, K. Steigmiller1, A. Kuehnl2, B. Reutersberg1, U. Held1, A. Zimmermann1 
(1Zurich, 2Munich/DE)

Objective: To analyse hospital incidence and in hospital mortality of patients treated for ab-
dominal aortic aneurysms (AAA) in Switzerland.
Methods: Secondary data analysis of case-related hospital discharge data of the Swiss Federal 
Statistical Office for the years 2009-2018. Patients who were hospitalized and surgically treated 
for non-ruptured AAA (nrAAA) or hospitalized and treated for ruptured AAA (rAAA) were included 
in the analysis. Standardised incidences rates were calculated using the European standard 
population 2013. In-hospital mortality rates were calculated as raw values and standardized for 
age, sex, and the Elixhauser comorbidity score.
Results: A total of 10,728 patients were included in this study, of which 87.1% were male. 
22.7% of the patients presented with rAAA, 46% of these patients were surgically treated 
whereas 54% patients received conservative therapy. The age standardized cumulative hos-
pital incidence for treatment of nrAAA was 2.6 (95%-confidence interval: 2.5-2.8) and 19.7 
(19.2-20.1) per 100,000 for women and men, respectively; for rAAA 0.4 (0.3-2.4) per 100,000 
in women, and 2.7 (2.6-2.9) in men. The incidence rates were stable in the observed dec-
ade. The adjusted mortality rates for treatment of nrAAA decreased from 5.5% (2.6-11.2%) 
in 2009 to 1.4% (0.5-3.6%) in 2018 in women, and from 2.4% (1.3-4.5%) in 2009 to 0.6% 
(0.2-1.5%) in 2018 in men. The adjusted mortality rates for treatment of rAAA remained high 
without relevant improvements for both sexes over time; for women 32.4% (24.1-42.1%), for 
men 19.7% (16.8-22.8%).
Conclusion: The hospital incidence rates for nrAAA and rAAA remained unchanged in the ob-
served decade. The incidence of rAAA is substantially higher than in comparable populations 
like Germany. Mortality rates in the elective setting are low and decreased in the last decade 
but remained high in patients treated for rAAA. Efforts to reduce the incidence of rAAA are 
needed to reduce aneurysm-related mortality in Switzerland.
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57.2
Outcome of endovascular aortic repair in hostile neck anatomies before and after launch-
ing GORE® EXCLUDER® conformable endoprosthesis
S. Hofer, M. Furrer (Chur)

Objective: Endovascular aortic repair (EVAR) in patients abdominal aortic aneurysm (AAA) and 
hostile neck is associated with unfavourable outcome. The conformable GORE Excluder stent-
graft system (CXT) for severe kinked necks up to 90 degree has become available in Europe 
since March 2019. The aim of this study was to compare the outcome after EVAR in hostile 
necks before and after launching CXT.
Methods: Between April 2015 and December 2021 154 EVAR were performed at our institu-
tion. 77 patients with AAA were treated before and 77 after the introduction of CXT in our centre. 
Hostile neck was defined as severe kinking (>60°), severe thrombus and or conic neck shape. 
The outcome of these patients was analyzed retrospectively regarding endoleak type IA (EL IA), 
sack growth and neck related reintervention rate.
Results: Before and after launching CXT we identified 34 (44%) (Gr1) and 37 patients (48%) 
(Gr2) with hostile neck anatomies. In Gr1 the aneurysms were excluded by endoprosthesis with 
suprarenal fixation (n=10) or by GORE EXCLUDER endoprosthesis (n=24). In Gr2 the patients 
were treated by CXT (n=34), by endoprosthesis with suprarenal fixation (n=1) and by GORE 
EXCLUDER endoprosthesis (n=2). The median follow up time in Gr1 was 39, in Gr2 6 months. 
EL IA appeared in Gr1 in 14 patients and in Gr2 in 10 patients, two of them were not treated by 
CXT. EL IA resolved sponteneously during follow up in 5 patients in Gr1 versus 7 of Gr2. In Gr1 
reintervention rate was 10 patients out of 34 (29%) (OR 4.79, 95% CI 1.17-18.99) versus 3 
out of 37(8%) in Gr2. Reintervention in Gr1 was caused by EL IA (n=9) or neck dilatation (n=3). 
All of these patients showed sac growth. Reasons for reintervention in Gr2 were EL IA with 
sac growth (n=2) and neck dilatation (n=1). None of the CXT patients needed reintervention 
and all showed sac shrinking during follow up. Median interval between primary operation to 
reintervention was 9.5 months in Gr1 ws 3 months in Gr2.
Conclusion: CXT is a promising stentgraft system in hostile neck anatomy. The reintervention 
rate in these challenging anatomies can be lowered by using this conformable stentgraft. Dur-
ing short time follow up primary EL IA often seems to resolve spontaneously and a distinct sac 
shrinkage can be observed. An important limitation of this study is the short follow up time in 
Gr2.

  
57.3
Early and mid-term outcome after use of surgeon-modified fenestrated stent graft for jux-
tarenal abdominal aortic aneurysm
H. L. Chan, D. D. Papazoglou, S. Jungi, J. Schmidli, V. Makaloski (Bern)

Objective: To describe the early and mid-term outcome after use of surgeon-modified fenes-
trated stent graft for juxtarenal abdominal aortic aneurysma (AAA).
Methods: A single center retrospective analysis from a prospectively collected database of all 
patients with juxtarenal AAA undergoing endovascular repair using a surgeon-modified fenes-
trated stent graft between March 2019 and November 2021.
Results: Nineteen patients (17 males) with a mean age of 74±7 were analysed. Eighteen 
patients were operated on elective basis; one patient was operated urgently due to contained 
rupture of juxtarenal AAA with type Ia endoleak after EVAR. Seventeen patients (89%) had one 
and two patients had two fenestrations (11%). Of the 21 fenestrations ten were for main and 
eleven for accessory renal arteries. We used ENDURANT™ II (Medtronic) stent graft in eight-
een patients and TREO® (Bolton) stent graft in one patient. Technical success was achieved 
in sixteen patients (84%). Three accessory renal arteries (16%) were not cannulated due to 
main graft malpositioning. Median duration of the operation including stent graft modifications 
was 191±78 min. We recorded 51±22 minutes of fluoroscopy time and used 121±100 ml of 
contrast medium. There was no difference between the baseline and glomerular filtration rate 
at discharge (68±21 ml/min vs. 67±24 ml/min, p=0.561). Three patients (16%) had postop-
erative endoleaks: two type II and one type III. The one who had type III endoleak between the 
old main body and newly single-fenestrated aortic cuff extension was the one with contained 
rupture. He underwent laparotomy with additional aortic proximal neck wrapping the next day. 
There was no type III endoleak intraoperatively. Mean hospital stay was 5±3 days. No periopera-
tive death occurred. Median follow-up was 12 months (range 1-30 months). During follow-up, 
all target vessels remained patent. Two patients (11%) presented with acute limb ischemia 
after 6 and 2 months, respectively. One had limb graft occlusion and one popliteal artery occlu-
sion coming from a limb graft thrombus. Both were treated endovascularly without any sequels.
Conclusion: The use of surgeon-modified fenestrated stent graft for juxtarenal AAA is a good 
alternative in an emergency setting and in highly selected elective cases. Acceptable short-
term results with preservation of renal function could be expected.

  
57.4
Single centre experience with the GORE® EXCLUDER® iliac branch endoprosthesis for endo-
vascular iliac aneurysm repair
S. Hofer, 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 Oktober 2021 we implanted 70 IBE in 57 patients 
with aneurysm of the common iliac artery (CIAA), aneurysm of the hypogastric artery (HAA) or 

with Type IB endoleak after previous endovascular aortic repair (EVAR). Postoperative outcome 
was assessed by CT scan on day one, day 90 and thereafter once yearly after surgery.
Results: In thirteen of the included 57 patients we performed a bilateral repair by IBE. Indica-
tions for IBE were a CIAA in 40 repairs, a HAA in seven patients and a combination of CIAA 
and HAA in thirteen patients. A type IB endoleak was sealed by IBE in 8 patients. In 27 cases 
we implanted IBE without an aortic extension. 17 patients presented with an iliac aneurysm 
harbouring additionally an aortic aneurysm requiring treatment. In thirteen cases we implanted 
the IBD after previous EVAR. A technically successful endovascular repair was performed in 65 
cases (93%). A conversion to open repair was necessary in three patients, one due to stentgraft 
dislocation, one with mycotic aneurysm and one because of aortic anerysm sac growth and 
Typ I A endoleak. Two patients showed an early occlusion of the hypogastric artery (3%). Early 
reintervention was required in eight patients due to four stentgraft stenoses, three endoleak 
type I and one stentgraft dislocation. During a mean follow-up time of 24 months (range 0-69 
months) the patency rate was 100%. A reintervention during follow-up time was performed in 
four patients, (5.7%) two because of an endoleak type I after 42 months and two because of 
endoleaks type III after 3 and 27 months. Sac shrinking could be achieved in 46, sac stabilisa-
tion in 12 aneurysms . No buttock claudication occurred.
Conclusion: Using an IBE is an effective and safe option for CIAA and HAA, avoiding complica-
tions asssociated with intentional occlusion of internal iliac artery. Short and midterm outcome 
shows a very good patency and a low complication rate.

  
57.5
Novel surgeon-modified fenestrated iliac stent graft
D. D. Papazoglou, S. Jungi, H.-L. Chan, D. Becker, J. Schmidli, V. Makaloski (Bern)

Objective: The endovascular treatment of aorto-iliac and iliac aneurysms is a well-established 
alternative to open surgery in high-risk patients. Iliac branch devices (IBDs) are used to pre-
serve the internal iliac artery (IIA), but anatomic limitations can prevent the use of these de-
vices in up to 80% of patients with aorto-iliac and iliac aneurysms. We describe the feasibility 
and early results of a novel approach to preserve pelvic perfusion in patients with aorto-iliac 
and iliac aneurysms not suitable to commercially available IBDs.
Methods: Seven patients, aged 76 years (IQR 64-80), with complex aorto-iliac anatomy not 
suitable for IBDs, were treated with a novel surgeon-modified fenestrated stent graft between 
August 2020 and November 2021. The modified device was built using an iliac limb stent graft 
(Endurant™ II Stent Graft, Medtronic, MN, Minnesota, USA), preparing a fenestration, and plac-
ing a bridging stent graft for the IIA. All interventions were done either by ipsilateral or bilateral 
femoral access.
Results: Technical success rate was 100% and median procedural time was 140min (IQR 122 
- 221). After a median follow-up of 10 months (IQR 2 -14), there were no endoleaks, migrations, 
stent fractures or loss of device integrity. Six patients had patent iliac vessels during follow-up. 
One iliac limb occlusion at the level of the common iliac artery occured after 7 months, requir-
ing a secondary endovascular intervention, restoring patency.
Conclusion: Surgeon-modified fenestrated iliac stent graft is a feasible and safe alternative 
in treating aorto-iliac and iliac aneurysms in patients with complex aorto-iliac anatomy not 
suitable to commercially available IBDs. Long-term follow-up is needed to evaluate stent graft 
patency and long-term complication rates.

  
57.6
Signifikante Strahlenreduktion bei EVAR-Prozeduren durch „Low-dose“-Protokoll sowie  
Anpassung der operativen Paradigmen
M. Hakimi (Luzern)

Objective: Endovaskuläre Aortenrekonstruktionen (EVAR) sind Standardeingriffe in entsprech-
enden Zentren mit zunehmendem Anteil in der Aortenchirurgie. Die Strahlendosis kann als 
Surrogatparameter für Patientensicherheit und Ablaufqualität angesehen werden. Zudem be-
deutet Strahlenreduktion Gesundheitsschutz für das OP-Team. EVAR-Prozeduren mit niedrigen 
Dosen stellen noch nicht die Versorgungsrealität dar. Diese monozentrisch-prospektive Studie 
soll zeigen, dass mit Einsatz moderner OP-Infrastruktur, Kenntnis techn. Bedingungen sowie 
Anpassung der chirurgischen Paradigmen ein signifikant niedriges DFP erreichbar ist.
Methods: Im Rahmen der Routineversorgung wurden 10 konsekutive Patienten mit infrarenal-
em Aortenaneurysma, und Indikation zur EVAR eingeschlossen. Zielgrössen waren das DFP und 
die Gesamtstrahlendosis. Die EVAR wurde in einem Hybrid-Operationssaal (Siemens, Artis Phe-
no) mit Navigationssystem (Siemens EVAR-Guidance) und niedrig-Dosis Strahlenprogramm 
(Siemens, „Optique“) sowie standardisiertem Ablaufprotokoll durchgeführt. Der Komplexitäts-
grad der Eingriffe war niedrig bis mittel. Alle Patienten wurden mit einem tri-modularen EVAR 
System (Treo, TerumoAortic) versorgt. Zur technischen Evaluation der OP-Saal Umgebung und 
zur Anpassung des Ablaufprotokolls erfolgten Vorversuche am Phantom. Es wurden 1. Strah-
lendosis im entspr. Modus, 2. das DFP bei div. Detektorabständen, 3. untersch. Vergrösserungen,  
4. untersch. Kollimation, und 5. div. Angulationen untersucht.
Results: Die Vorversuche zeigen, dass Kollimation (bis 82%) und Vergrösserung (bis 84%) 
eine Reduktion des DFP bewirken. Der Detektorabstand hat keinen, Angulation hat einen nicht 
quantifizierbaren Einfluss. Es bestand ein Verhältnis von 9/1 (m/w), Durchschnittsalter: 70,3 
Jahre (61-79), BMI: 26,7 (21,9 - 34,16). Die mediane Dosis betrug 30,29 Gy (16,08 - 79,38) 
und das mediane DFP 5,59 Gycm2 (3,57 - 12.1). Die Strahlendauer betrug im Median 16:18 
min (7:42 - 25:43)
Conclusion: Die Studie zeigt Umsetzbarkeit und Stellenwert von EVAR mit niedrig-dosis Pro-
tokollen. Im Vergleich mit der Literatur (bis 464 absolut bzw. 182 Gycm2 für Hybrid-OP) wurde 
eine signifikante DFP Reduktion erreicht. Kenntnis der technischen Parameter im eigenen OP-
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Umfeld, Erstellung eigener Benchmarks und Prozedur-Protokolle sowie moderne Bildgebungs- 
und Navigationstechnik im OP-Saal ermöglichen routinemässig eine sog. „ultra-low-dose" 
Prozedur.

  
57.7
Indications and outcome of late open conversion after endovascular aortic repair (EVAR)
M. Riggi, D. Becker, S. Jungi, J. Schmidli, V. Makaloski (Bern)

Objective: Endovascular aortic repair (EVAR) has become standard of treatment in many 
patients with infrarenal aortic aneurysms, but late complications like type I endoleak, graft 
infection or graft occlusion may lead to open surgical conversion. Our aim is to analyze the 
indications and the postoperative outcome of late open conversion after EVAR.
Methods: We analyzed all patients from 2004 to 2020 who underwent open conversion after 
previous EVAR. We defined late conversion as any open surgical conversion at least 30 days 
after index EVAR. Endpoint were indications for conversion, procedural details, perioperative 
complications, 30-day and late mortality.
Results: Thirty-three patients underwent open conversion after a median of 55 months (range 
16-209) after EVAR. Median age at EVAR implantation was 73 years (range 54-88) and 75 
years (range 58-93) at time of conversion. The indication for surgical conversion was an en-
doleak in 29 patients (type Ia in 7, type Ib in 2, type II in 19, type V in 1), limb occlusion in 3 
patients and graft infection in one patient. 18 patients (54%) had secondary endovascular 
intervention prior conversion. Emergency conversion was performed in 9 patients (27%) due 
to late rupture caused by endoleak. All other patients received elective treatment. Complete 
explantation of endograft was performed in 21 (64%) and partial in 6 (18%). 6 / 33 patients 
(18%) had a graft-preserving procedure. Suprarenal clamping was performed in 21 / 33 pa-
tients (64%). In-hospital re-intervention rate was 15% (5 patients). Three patients suffered from 
acute limb ischemia, two were treated endovascularly and one by an aorto-femoral bypass. 
One patient had an abdominal compartment syndrome needing decompressive laparotomy. 
One patient developed visceral ischemia needing re-laparotomy with re-implantation of both 
internal iliac arteries. 30-day mortality was 3% (1/33). Median survival after conversion was 53 
months (range 4 -191). 6 patients died during follow-up.
Conclusion: Late open conversion is a rare but serious complication after EVAR. Endoleak with 
aneurysm sac progression are the main cause for late conversion. Independent from urgency, 
indication and technique, late open conversion is safe with good short- and long-term outcome.

  
57.8
Selbstgefertigte bovine Perikardgrafts bei Aorteninfekten
M. Hugas Mallorqui1,2, S. Weiss1, J. Schmidli1, T. Wyss1,3 (1Bern, 2Solothurn, 3Winterthur)

Objective: Für in-situ Rekonstruktion der Aorta mit selbstgefertigten bovinen Perikardgrafts bei 
Aorteninfekten wurden bereits von mehreren Zentren gute Ergebnisse rapportiert. Ziel dieser 
multizentrischen Studie war die Evaluation der perioperativen und Langzeitresultate solcher 
Grafts in einem grösseren multizentrischen Patientenkollektiv.
Methods: Einschluss von Patienten aus vier spezialisierten europäischen Zentren, bei welchen 
aufgrund einer Infektion der nativen Aorta oder eines Graftinfektes eine Rekonstruktion mittels 
selbstgefertigten bovinen Perikardgrafts erfolgte. Alle aortalen Segmente wurden eingeschlos-
sen. Die Datensammlung erfolgte retrospektiv von 2008 – 2016 und prospektiv von 2017 – 
2020.
Results: Hundertneunundsechzig Patienten (mittleres Alter 67 Jahre ± 11, 78% männlich) 
wurden analysiert. Achtunddreissig (22%) hatten einen Infekt der nativen Aorta und 131 (78%) 
einen Graftinfekt. Betroffen waren, zum Teil mehrere Segmente, die Aortenwurzel und/oder  
Aorta ascendens (n=27, 16%), der Aortenbogen (n=12, 7%), die Aorta descendens (n=36, 
21%), viszerale Aorta (n=42, 25%), und abdominale Aorta (n=110, 65%). Fünfundachtzig Pa-
tienten (50%) wurden notfallmässig (innert 24h Stunden) operiert. Die 30-Tagesmortalität be-
trug 19%. Das geschätzte Ein-, Zwei- und Fünfjahresüberleben lag bei 63%, 60% und 50% (Ab-
bildung). Während eines mittleren Follow-up von 30 Monaten (± 31) traten 10 Reinfektionen 
auf, davon neun nach Behandlung eines Graftinfektes und eine nach nativem Aorteninfekt. Die 
geschätzte Freiheit von Reinfektion nach ein, zwei und fünf Jahren betrug 94%, 91% und 86%.
Conclusion: Diese bisher grösste und erste multizentrische Studie zur Verwendung selbstgefer-
tigter boviner Perikardgrafts bei Aorteninfekten zeigt eine akzeptable Reinfektionsrate im mit-
telfristigen Follow-up. Das Gesamtüberleben dieser Patienten ist bekanntermassen reduziert.

Colon

58.1
Compliance to infection-preventing measures in colorectal surgery – a word of caution
P. Deslarzes, J. Jurt, M. Hübner, N. Demartines, F. Grass (Lausanne)

Objective: The success of a colorectal surgical site infection (SSI) preventing bundle is depend-
ent on compliance to individual infection-preventing measures. The present study aimed to 
assess whether challenging circumstances may affect bundle compliance.
Methods: Retrospective analysis including consecutive patients undergoing colorectal surgery 
and appendectomy between November 2018 and October 2020, after implementation of an 
evidence-based SSI-preventing care bundle. Bundle items were antibiotic administration, disin-
fection, core temperature control, glove change, intra-abdominal lavage and drain placement 
according to pre-defined standards. Compliance to each item was assessed according to surgi-
cal duration, patient age and time of surgery.
Results: Over the study period, 463 patients underwent appendectomy, 458 patients colonic 
surgery and 98 patients rectal resections. Compliance to intraabdominal lavage standards 
decreased significantly with surgical duration of colonic resections (88% for surgeries lasting 
<90 minutes vs. 56% for surgeries lasting > 180 minutes), while similar decreasing compli-
ance patterns were observed regarding intraabdominal drain placement (86% vs. 68%) and 
core temperature control (64% vs. 57%, all p>0.05) with long lasting procedures. Compliance 
to antibiotic timing and glove change recommendations was higher in patients undergoing 
day-time colectomies (08h and 16h) compared to patients operated on during night shifts (0h-
08h, 93% vs. 69% and 87% vs.. 58%, respectively, both p<0.05). Specific compliance patterns 
were not observed in patients undergoing appendectomy or rectal surgery. Furthermore, patient 
age had no impact on bundle compliance.
Conclusion: The present study revealed decreasing compliance to several infection-preventing 
bundle items with increasing surgical duration and during night shifts. This may contribute to 
worse outcomes in these challenging settings but may be a point of attention that can be 
corrected.

  
58.2
Intracorporeal ileal pouch anal anastomosis during fully laparoscopic total proctocolec-
tomy with trans-anal specimen extraction
L. Bernardi, A. Cristaudi, R. Roesel, D. Christoforidis, S.-G. Popeskou (Lugano)

Objective: Total proctocolectomy (TP) and ileal pouch anal anastomosis (IPAA) is the preferred 
surgical treatment for refractory ulcerative colitis (UC) and for familiar adenomatous polyposis 
(FAP). Laparoscopic approach has gained wide consensus for TP among colorectal surgeons, 
but a small laparotomy is usually performed to extract the specimen and to create the ileal 
pouch manually before the mechanical ileal pouch anal anastomosis (IPAA).
Methods: We present a step-by-step technique for total intracorporeal laparoscopic TP and IPAA 
with trans-anal specimen extraction in a case of young woman affected by FAP.
Results: One optical port, and three working ports were used. After TP with TME and D2 lym-
phadenectomy, the ileum and its mesentery were divided at the ileo-cecal junction. The rectum 
was divided 1 cm above the dentate line to prepare for a manual anastomosis, and the speci-
men was extracted trans-anally. The point of ileum achieving maximum length towards the pel-
vis was determined as the apex of the future pouch and used as an entry point for the stapler 
to form a 15cm long pouch, from distal to proximal. The remnant blind loop of the J-pouch 
was resected to avoid blind loop syndrome. The anvil of the circular stapler was inserted in the 
opened pouch apex; and closed laparoscopically with a purse-string suture. Lengthening ma-
neuvers including maximal cephalad dissection of the root of the superior mesenteric vessels 
(SMVs), multiple double sided peritoneum incisions of the mesentery, and distal ileal arcade in-
terruption were performed to gain maximum length for the pouch. The rectal stump was closed 
with a purse string suture and after indocyanine green perfusion test a single stapled IPAA 
was performed removing all rectal mucosa at risk. Finally, a diverting ileostomy loop is created.
Conclusion: Total laparoscopic TP with trans-anal specimen extraction and intracorporeal IPAA 
is feasible and safe.

  
58.3
Bowel recovery after intra vs extracorporeal anastomosis for oncologic laparoscopic right 
hemicolectomy within an ERAS protocol: a retrospective study
S.-G. Popeskou, L. Bernardi, F. Mongelli, R. Roesel, A. Cristaudi, F. Garofalo, D. Christoforidis  
(Lugano)

Objective: Restoring bowel continuity after laparoscopic right hemicolectomy with an intra-
corporeal (IC) rather than an extracorporeal (EC) ileocolic anastomosis, may offer advantages 
in post-operative recovery. The aim of this study was to compare bowel function recovery be-
tween these two techniques, in a context of complete mesocolic excision within an enhanced 
recovery after surgery (ERAS) protocol.
Methods: All consecutive patients who underwent oncologic laparoscopic right hemicolec-
tomy from January 2012 until February 2021 in our institution were included in the study. Data 
were gathered from the prospectively maintained official ERAS (EIAS) database and completed 
through our institution’s electronic health records. The primary endpoint was Prolonged Postop-
erative Ileus (PPOI), defined as the need to insert a nasogastric tube, or refractory nausea VAS 
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> 4, on or after the third postoperative day. Secondary endpoints were postoperative morbidity 
and length of hospital stay (LoS).
Results: 122 patients met the inclusion criteria, 36 (30%) had IC, and 86 (70%) EC anastomo-
sis. Baseline characteristics were similar. Operative time was longer in the IC group (197min 
(176-223) vs. 160min (140-189, p<0.001). There was no difference in post-operative morbid-
ity between groups. PPOI occurred in 2 (5.6%) patients in the IC group vs. 10 (11.6%) in the 
EC group (p=0.306). Patients in the IC group had an earlier first passage of gas (1.5 days 
(1-2) vs. 2 days (1-3), p=0.035) and stool (2 days (2-4) vs. 3 days (2-4), p=0.029). Upon 
multivariate analysis, pain VAS scores at 24h, age and complications Clavien-Dindo >III, but not 
the anastomotic technique were independent predictors of slower bowel function recovery. IC 
anastomosis was an independent predictor of lower pain VAS scores at 24h (OR 0.341, 95%CI 
0.151-0.767, p=0.009) and shorter LoS (OR 0.346, 95%CI 0.132-0.910, p=0.031).
Conclusion: Although IC anastomosis was not significantly associated to lower rates of PPOI, it 
conferred advantages in terms of less post-operative pain, a trend for faster bowel recovery and 
shorter LoS at the expense of longer operating times.

  
58.4
Sigmoid Perforation: an endoscopic alternative to surgery
H. Giron, E. Chiriatti, E. Pezzetta, D. Galasso, O. Martinet (Rennaz)

Objective: Sigmoid perforation is often an indication for abdominal surgical exploration, which 
can be risky in polymorbid patients. In colorectal endoscopy however, OTSC (over-the-scope-
clip) technique is mostly described in the context of iatrogenic perforation and only 2 case 
reports from 2012 of perforation secondary to enemas are described using OTSC closure.
Methods: The relevance of this case report is to discuss and illustrate the place of conserva-
tive/endoscopic therapy in the case of “typical” surgical pathology, such as a perforated colon.
Results: A 87-year-old woman was admitted with acute abdomen. Brutal abdominal pain has 
appeared a few hours earlier, following immediately a rectal enema. This patient has performed 
daily enemas due to an incomplete C4 tetraplegia, following a C5 fracture in 2016. A computed 
tomogram showed a perforated sigmoid colon associated with free fluid. Due to the patient’s 
important comorbidities an endoscopic management is initially preferred. A coloscopy is per-
formed and a 1.5-centimer-wide hole is found at 23 centimeters away from the anal margin. 
The perforation is completely closed with 2 OTSCs. A radiological control with contrast product 
is immediately performed, showing no leak. Surgery was therefore avoided. Initial postoperative 
management consisted of antibiotherapy by piperacilline-tazobactam, and was well-tolerated. 
A week later, a control CT-scan was performed showing the development of peri-colonic fluid 
collection which was successfully drained percutaneously under CT-guidance. The drain was 
removed after 4 days and the patient was discharged a further 2 days later.
Conclusion: When dealing with polymorbid patients who are unfit to undergo an operation, it 
is worthy to consider alternative options such as endoscopic therapy. A multidisciplinary ap-
proach and thorough clinical evalution are essential in this respect.

  
58.5
Combined expression of fascin-1 and MAP17 in colorectal cancer: a group of patients in 
high risk
E. C. Tampaki1, A. Nonni1, M. von Flüe2, E. Felekouras1, N. Nikiteas1, A. Tampakis2 (1Athens/GR, 
2Basel)

Objective: Fascin and MAP17 are two well-known stem cell markers that have been previously 
shown to be associated with aggresive clinical features in cancer. This study aimed to assess 
their expression patterns and clinical significance in colorectal cancer.
Methods: Immunohistochemistry was used to assess the expression of fascin-1 and MAP17 
in 111 specimens from patients with primary resectable colorectal cancer. Results were cor-
related with clinicopathological characteristics and survival data.
Results: Fascin-1 and MAP17 expression levels were associated with progressive anatomic dis-
ease extent (p=0.005), higher T classification (p=0.033), lymph node metastasis (p=0.002), 
high grade tumors (p=0.002), and vascular invasion (p=0.021). All patients with combined 
high fascin-1 and MAP17 expression died within 46 months after surgery, whereas patients 
with low fascin-1 and MAP17 expression had an excellent 5-year overall survival rate of 92.8% 
(95% CI: 83-98). Concerning 3-year PFS, only 14.3% (95%CI: 11-30) of patients with com-
bined high expression of both biomarkers did not experience recurrence or death within 30 
months of surgery.
Conclusion: Conclusions; Combined high expression of fascin-1 and MAP17 identifies a group 
of patiens with poor early overall survival, indicating therefore targeted therapy's necessity.
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58.6
Prevention and management of anastomotic leakage after colorectal surgery: a Swiss 
national consensus
E. Lázaro-Fontanet, D. Clerc, T. Girardin, D. Martin, M. Hübner, D. Hahnloser (Lausanne)

Objective: Anastomotic leakage (AL) is one of the most feared complications of colorectal 
surgery. Despite surgical improvements, AL incidence remains significant and guidance on its 
prevention and management is lacking. The aim of the study was to achieve a Swiss nation-
wide consensus on clinical prevention and management of AL.
Methods: A three-step Delphi consensus meeting was performed in 2020 involving 78 Swiss 
surgeons from 40 centers. A steering-group drafted the questions, gathered best available 
evidence which was discussed in meetings prior answering the questions. Consensus was 
defined as ≥70% of agreement.
Results: The three consensus meetings were attended by 66, 57 and 37 surgeons, respective-
ly. Surgeons’ median experience was 14 years, with 47% performing >50 colorectal resections 
yearly. Consensus was reached on routine use of preoperative nutritional screening (100%) 
using nutritional scores (88%) and >10% weight loss (95%). but not low BMI (63%) or low al-
bumin (64%). Consensus was reached for no bowel preparation (BP) prior to right colectomy 
(RC) (76%) and for mechanical BP with oral antibiotics prior anterior resections (AR) (70%). 
No consensus was found on BP prior left colectomy (LC). Respondents favored a side-to-side 
anastomosis (76%) after RC, with extra-corporeal confection (70%), without consensus on 
the anastomosis being stapled or hand-sewn; an end-to-end (73%), stapled (80%) anas-
tomosis after LC and a stapled anastomosis (86%) after AR, irrespective of the anastomosis 
configuration type. Anastomotic control with transanal leak-test was supported by 92%, while 
ICG control did not reached consensus (67%). After TME, routine diversion was favored (73%), 
irrespective of neoadjuvant therapy (94%) or not (70%). Consensus was reached on routine 
postoperative CRP monitoring (94%). CT-scan with rectal contrast enema was the preferred 
investigation for suspected AL after RC or LC (82%) and AR (76%). Conservative management 
of AL, provided appropriate clinical state, was an acceptable option after LC (72%), AR with 
stoma (95%), but not after RC (59%) or AR without stoma (53%).
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Conclusion: Consensus was reached on several clinical aspects for prevention and manage-
ment of AL among Swiss colorectal surgeons, providing national guidance. Further data is re-
quired on intraoperative aspects of anastomosis confection and control to ensure broader 
consensus.

  
58.7
Comparison of right hemicolectomies with and without complete mesocolic excision 
(CME)
M. Cathomas, R. Galli, A. Heigl, S. Lamm, C. Glaser, G. Cathomas, R. Rosenberg (Liestal)

Objective: Since the concept of complete mesocolic excision (CME) in right hemicolectomies 
was introduced, it is still under debate if all patients require this radical technique.
Methods: Patients with adenocarcinoma of the colon undergoing right hemicolectomies at our 
hospital were retrospectively analyzed and stratified in a non-CME group (08/2014-04/2018) 
and a CME group (05/2018-11/2021). Patients were compared in regard to clinical, histo-
pathological and prognostic parameters. CME were classified according to Benz et al.
Results: A total of 130 right hemicolectomies were performed, 33 (25.4%) patients were ex-
cluded due to other pathologies or emergency patients. Finally, 97 patients were included (53 
in the CME group, 39 in the non-CME group). No difference in patient’s characteristics were 
found except more male patients in the CME group (20 vs. 6; p=0.02). Tumors in the CME group 
were mainly located in the colon ascendens (66.0%), in the non-CME group in the coecum 
(48.7%; n.s.). In the CME group, 26 of 53 (49.1%) patients were operated laparoscopically 
compared to 10 of 39 (25.6%) patients in the non-CME group. Da Vinci system were used 
exclusively in the CME group (5 of 53 (9.4%); p=0.003). TNM classification, histology and UICC 
stadium showed no significant difference. In total, 50 (94.3%) surgical specimen were clas-
sification either as CME 0 or 1. In average, 35.2 lymph nodes (8.2% positive) were found in the 
CME group compared to 32.7 (16.2% positive) lymph nodes in the non-CME group (p=0.9). No 
relevant intraoperative complications occurred in both groups. Distance of the mesocolon were 
available in 39 (73.6%) patients in the CME group and 34 (37.1%) in the non-CME group; the 
distance tended to be longer in the CME group (mean 116.0mm in CME group vs. 96.6mm in 
non-CME group; p=0.09). Follow-up were 336.4 days in CME-group and 1210.4 days in the 
non-CME group. In the follow-up, 2 (5.1%) patients in the non-CME group developed a local 
recurrence in the smaller pelvis. No local recurrence occurred in the CME group (p=0.18). 
Distant metastasis occurred in 5 of 53 (9.4%) patients in the CME group and in 2 of 39 (5.4%) 
patients in the non-CME group (p=0.7).
Conclusion: This study shows that the benefit for CME in all performed right hemicolectomies is 
marginal and that the surgical standards was already high in the pre-CME era.

  
58.8
Swiss consensus on the management of acute diverticulitis
T. Girardin, D. Martin, D. Clerc, E. Lázaro-Fontanet, M. Hübner, D. Hahnloser (Lausanne)

Objective: Acute diverticulitis is a frequent clinical conditions encountered in emergency set-
tings. Despite recent international guidelines , management of acute diverticulitis (AD) varies 
and is not standardized. The aim of the study was to achieve a Swiss nationwide consensus on 
clinical management of acute diverticulitis.
Methods: A three-staged consensus meeting according to the Delphi method was performed 
in 2020 involving 78 Swiss surgeons from 40 hospitals. A steering-group drafted the question-
naires, gathered best available evidence which was presented and discussed in meetings prior 
answering the questions. Consensus was defined as ≥70% of agreement.
Results: 57 surgeons answered all the 3 rounds and 28 (53%) performed > 50 colorectal 
resections per year. On initial workup in the emergency setting, performing leucocytes count 
(87%), CRP (98%) and CT imaging (98%) reached consensus for the diagnosis, but no uni-
form classification system of AD was retained. Signs of generalized peritonitis (100%), requir-
ing intravenous pain medication (98%), inability to tolerate oral intake (95%), lack of adequate 
social support (86%), immunosuppression (96%), and complicated AD on CT (84%) were 
criteria for hospitalization. Persisting symptoms (95%) and immunosuppression (89%) were 
criteria for elective colonic resection, while the number of AD episodes were not (27%). In case 
of abscess, a size ≥ 4 cm reached consensus for percutaneous drainage (88%). No consensus 
were reached for surgical approach and techniques in the emergency settings, apart from 
damage control surgery for instable patients (70%). In the follow-up, recommendation for di-
etary restrictions or lifestyle habits did not reach reach consensus.
Conclusion: Swiss colorectal surgeons reached consensus for several diagnostics, hospitaliza-
tion, and elective surgery criterias. However, emergency surgical management and follow-up 
are less standardized. These variations should be further assessed, and particularly in the con-
text the latest published recommendations.

  
58.9
A pilot, prospective, observational study to investigate the value of NGS liquid biopsies 
to predict tumor response after neoadjuvant chemo-radiotherapy in patients with locally 
advanced rectal cancer: the LiBReCa study
R. Roesel1, S. Epistolio2, P. Saletti1, S. De Dosso3, M. Valli1, A. Franzetti-Pellanda1, L. Deantonio3,  
M. Bigioggero1, P. Spina2, S. G. Popeskou1, F. Mongelli1, M. Frattini2, D. Christoforidis1 (1Lugano, 
2Locarno, 3Bellinzona)

Objective: Circulating tumor DNA (ctDNA) has been shown to correlate with therapy response 
in different types of cancer.Little is known about the value of liquid biospies in locally advanced 

rectal cancer (LARC) to select patients for non-operative management. Our aim was to explore 
the value of serial liquid biopsies for response monitoring after neo-adiuvant chemoradiation 
therapy (nCRT) in LARC.
Methods: Twenty-five consecutive LARC patients undergoing long course nCRT therapy were 
included. Applying next-generation sequencing (NGS), we characterized DNA extracted from 
formalin-fixed paraffin embedded tissue (diagnostic biopsy and surgical specimen)and from 
plasma ctDNA collected at different time points: on the first and last day of radiotherapy (T0, 
Tend), at 4 (T4), 7 (T7) weeks after radiotherapy, at the day of surgery (Top) prior to resection, 
and 3-7 days after surgery (Tpost-op). At the day of surgery a mesenteric vein sample was 
also collected (Timv). The relationship between the ctDNA at those time-points and the Tumor 
Regression Grade (TRG) of the surgical specimen was statistically explored.
Results: ctDNA was detected in 87% of samples at baseline but only in 13%, 10%, 25% and 
17% at T4, T7, Top and Tpost-op respectively. Pathological complete response (TRG1) was not 
statistically associated with gradual negativization of ctDNA mutations in plasma samples ob-
tained in the aforementioned time points compared to tissue biopsy. However a positive liquid 
biopsy at Top was significantly associated to no response to nCRT (TRG 4).
Conclusion: ctDNA evaluation by NGS technology was not a good marker for defining LARC 
patients that are more prone to develop complete response to nCRT, however persistence of 
ctDNA molecular alterations after this treatment could be a marker of poor-response.

Figure 1. Flow chart describing the study development. Abbreviations: CRT, chemoradiation therapy; ctDNA, 2 
circulating tumor DNA; IMRT, intensity-modulated radiation therapy; LARC, locally advanced rectal cancer; 3 
MRI, magnetic resonance imaging; VMAT, volumetric modulated arc therapy; W&W, watch and wait 4 
approach; 5-FU, 5-FluorUracil. 5 
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Figure 1. Flow chart describing the study development. Abbreviations: CRT, chemoradiation ther-
apy; ctDNA, circulating tumor DNA; IMRT, intensity-modulated radiation therapy; LARC, locally 
advanced rectal cancer; MRI, magnetic resonance imaging; VMAT, volumetric modulated arc 
therapy; W&W, watch and wait approach; 5-FU, 5-FluorUracil. 

Figure 2. Mutational landscape of tumor biopsy, plasma samples, and surgical specimen. The values 16 
reported in the columns referred to tumor biopsy and surgical specimen are the Ion Torrent (IOT) VAF (variant 17 
allele frequencies) weighted on the density of tumor cells of the specific FFPE slice from which the genetic 18 
material was extracted. The meaning of the colors is shown in the legend below the figure. Abbreviations: 19 
CRC, colorectal cancer; T0, plasma sample of the first day of radiotherapy; Tend, plasma sample of the last 20 
day of nCRT, T4, plasma sample at 4 weeks after nCRT; T7, plasma sample at 7 weeks after nCRT; Top, plasma 21 
sample at day of surgery (10 weeks after nCRT); Timv, plasma sample from the inferior mesenteric vein at day 22 
of surgery (10 weeks after nCRT); TRG, tumor regression grade; W&W, Watch and Wait approach. 23 
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Figure 2. Mutational landscape of tumor biopsy, plasma samples, and surgical specimen. The 
values reported in the columns referred to tumor biopsy and surgical specimen are the Ion Tor-
rent (IOT) VAF (variant allele frequencies) weighted on the density of tumor cells of the specific 
FFPE slice from which the genetic material was extracted. The meaning of the colors is shown in 
the legend below the figure. Abbreviations: CRC, colorectal cancer; T0, plasma sample of the first 
day of radiotherapy; Tend, plasma sample of the last day of nCRT, T4, plasma sample at 4 weeks 
after nCRT; T7, plasma sample at 7 weeks after nCRT; Top, plasma sample at day of surgery (10 
weeks after nCRT); Timv, plasma sample from the inferior mesenteric vein at day of surgery (10 
weeks after nCRT); TRG, tumor regression grade; W&W, Watch and Wait approach.
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Polytrauma, Pelvis, and Lower Extremity

60.1
Low-energy fractures of the pelvis in the elderly and mortality
M. Ramser1,2 (1Basel, 2Zurich)

Objective: While the prognostic impact of hip fractures in the elderly is widely accepted, the 
risk and excess mortality associated with pelvic fragility fractures is still underestimated and re-
ceives considerably less attention. Morbidity and mortality might thereby be related to fracture 
morphology and/or patient characteristics. The aim of this project is to investigate the prognos-
tic value of specific fracture characteristics with respect to overall survival and to compare it 
with an established classification system.
Methods: Retrospective analysis of patients ≥60 years, treated conservatively for a CT-scan 
verified, low-energy pelvic ring fracture diagnosed between August 2006 and December 2018. 
Survival data was available from patients’ charts and cantonal or national registries. The prog-
nostic value of fracture characteristic describing the anterior and posterior involvement of the 
pelvic ring was investigated. This analysis was repeated after patients were stratified into a 
high-risk vs a low-risk group according to patient characteristic (age, gender, comorbidities, 
mobility, living situation). This allowed to assess the impact of the different fracture morpholo-
gies on mortality in fit vs. frail senior patients separately.
Results: Overall, 428 patients (83.4% female) with a mean age of 83.7 years were included. 
Two thirds of patients were still living in their home and mobile without walking aid at base-
line. In-hospital mortality was 0.7%, overall, one-year mortality 16.9%. An independent and 
significant association of age, gender and comorbidities to overall survival was found. Further, 
the occurrence of a horizontal sacral fracture as well as a ventral comminution or dislocation 
was associated with an increased mortality. The effect of a horizontal sacral fracture was more 
accentuated in low-risk patients while the ventral fracture components showed a larger ef-
fect on survival in high-risk patients. No association of the FFP classification with survival was 
observed.
Conclusion: Specific fracture characteristics such as horizontal sacral fracture, comminuted 
and dislocated ventral fractures may indicate a higher mortality risk of patients with a pelvic 
fragility fracture. Hence, they should be taken into account in future treatment algorithms and 
decisions on patient management.

  
60.2
Percutaneous sacroiliac screw fixation in fragility fractures of the pelvis: two different aug-
mentation techniques compared
R. Haveman1, N. van Veelen1, M. Bäumlein2, L. Oberkircher2, B. van de Wall1, F. Beeres1, R. Babst1, 
S. Ruchholtz2, B.-C. Link1 (1Lucerne, 2Marburg/DE)

Objective: Fragility fractures of the pelvis (FFP) are becoming increasingly common. Percuta-
neous sacroiliac screw fixation is an accepted and safe treatment method for FFP. Augmenta-
tion is an option to optimize fixation strength of the screws. This study aims to compare patient 
mobility and the occurrence of complications after operative treatment of FFP utilizing two 
different augmentation techniques.
Methods: All patients who received augmented sacroiliac screws for the treatment of FFPs 
between 01.01.2017 and 31.12.2018 at one of the two participating hospitals were included. 
The operative techniques only differed with regards to the augmentation method used. At the 
one hospital cannulated screws were used. Definitive screw placement followed augmentation. 
At the other hospital cannulated and fenestrated screws were used, permitting definitive screw 
placement prior to augmentation.
Results: In total, 59 patients were included. The NRS score for pain was significantly lower 
after surgery. Preoperative mobility levels could be maintained or improved in 2/3 of the pa-
tients. There were no fatal complications. Two revision surgeries were performed as a result 
of screw misplacement. There were no significant differences between the two augmentation 
techniques in terms of complications.
Conclusion: Both augmentation techniques have a low complication rate and are safe meth-
ods to maintain patients’ mobility level. The authors advocate early consideration of surgical 
treatment for patients with FFP. Augmentation can be considered a safe addition when perform-
ing percutaneous sacroiliac screw fixation.

  
60.3
Low-energy fractures of the pelvis in the elderly and mortality
M. Ramser1, W. Vach1, N. Strub1, D. Cadosch1,2, F. Saxer1, H. Eckardt1 (1Basel, 2Aarau)

Objective: While the prognostic impact of hip fractures in the elderly is widely accepted, the 
risk and excess mortality associated with pelvic fragility fractures is still underestimated and re-
ceives considerably less attention. Morbidity and mortality might thereby be related to fracture 
morphology and/or patient characteristics. The aim of this project is to investigate the prognos-
tic value of specific fracture characteristics with respect to overall survival and to compare it 
with an established classification system.
Methods: Retrospective analysis of patients ≥60 years, treated conservatively for a CT-scan 
verified, low-energy pelvic ring fracture diagnosed between August 2006 and December 2018. 
Survival data was available from patients’ charts and cantonal or national registries. 
The prognostic value of fracture characteristic describing the anterior and posterior involve-

ment of the pelvic ring was investigated. This analysis was repeated after patients were strati-
fied into a high-risk vs a low-risk group according to patient characteristic (age, gender, comor-
bidities, mobility, living situation). This allowed to assess the impact of the different fracture 
morphologies on mortality in fit vs. frail senior patients separately.
Results: Overall, 428 patients (83.4% female) with a mean age of 83.7 years were included. 
Two thirds of patients were still living in their home and mobile without walking aid at base-
line. In-hospital mortality was 0.7%, overall, one-year mortality 16.9%. An independent and 
significant association of age, gender and comorbidities to overall survival was found. Further, 
the occurrence of a horizontal sacral fracture as well as a ventral comminution or dislocation 
was associated with an increased mortality. The effect of a horizontal sacral fracture was more 
accentuated in low-risk patients while the ventral fracture components showed a larger ef-
fect on survival in high-risk patients. No association of the FFP classification with survival was 
observed.
Conclusion: Specific fracture characteristics such as horizontal sacral fracture, comminuted 
and dislocated ventral fractures may indicate a higher mortality risk of patients with a pelvic 
fragility fracture. Hence, they should be taken into account in future treatment algorithms and 
decisions on patient management.

  
60.4
New time related insights into an old laboratory parameter, early CRP discovered by IBM 
Watson Trauma Pathway Explorer© as a predictor for sepsis in polytrauma patients
C. Niggli, H.-C. Pape, L. Mica (Zurich)

Objective: Abstract: The University Hospital of Zurich invented together with IBM® the Wat-
son trauma pathway explorer® an artificial intelligence based on the IBM Watson technology 
for three outcome scenarios in polytrauma patients: the Systemic Inflammatory Response 
Syndrome (SIRS), sepsis within 21 days and mortality early after the injury (72h). Here the  
C-reactive protein (CRP) as a possible predictive parameter for sepsis was investigated.
Methods: Totally, 3653 patients were included. The patients were grouped according to septic 
complications, and CRP was analyzed according the point of time (1, 2, 4, 6, 8, 12, 24, 48 hours 
and 3, 4, 5, 7, 10, 14 and 21 days). The Mann-Whitney U-Test and binary logistic regression 
were used to determine the dependency of prediction, the Closest Top-left Threshold Method 
presented time-specific thresholds at which CRP is predictive for sepsis. Significant if p < 0.05 
using SPSS 24.0.
Results: The differences in the CRP value of the non-sepsis and sepsis group are starting to be 
significant between 6 and 8 hours (p < 0.05) after admission. The binary logistig regression 
reached signifance between 6 and 8 hours (p < 0.05) after admission.
Conclusion: The knowledge of the outcome reflected by the CRP in polytrauma patients may be 
helpful in predicting adverse septic events. The early significant differences in inflammation in 
polytrauma patients may be also used as a marker for operative success. However, a multifacto-
rial interplay has always to be asssumed.

  
60.5
Früherkennung von Komplikationen beim Polytrauma – ein Vergleich der Vorhersagekraft 
von frühen und späten Parametern
F. Klingebiel, S. Halvachizadeh, Y. Kalbas, V. Neuhaus, R. Pfeifer, L. Mica, H.-C. Pape (Zurich)

Objective: Vorherige Studien definierten Parameter, anhand derer die Akutversorgung von 
polytraumatisierten Patienten orientiert ist. Das Ziel dieser Studie war es, die Vorhersagekraft 
von Parametern, welche innerhalb der ersten 2 und 72 Stunden nach Einlieferung bestimmt 
wurden, näher zu beleuchten.
Methods: Die Studie fand im Rahmen einer retrospektiven Kohortenstudie von polytraumati-
sierten Patienten an einem Haus der Maximalversorgung statt. Einschlusskriterien waren ein ISS 
≥ 16 und eine vollständige Datenreihe. Ausschlusskriterien: Einstellen der lebenserhaltenden 
Therapie in Übereinstimmung mit dem DNR Schema und initialer Beginn der Versorgung ex-
tern. Das Vorhersagemodel wurde anhand einer Multiregressionsanalyse sämtlicher erhobener 
Parameter durchgeführt. Die Variablen des Vorhersagemodels wurden anhand der bestmöglich 
vorhersagekräftigen Daten ausgewählt.
Results: 3586 Patienten wurden inkludiert. Das Durchschnittsalter betrug 45.5±20 Jahre, der 
durchschnittliche ISS war 28.2±15.1. Inzidenz von: Pneumonie 19.0%, Sepsis 14.9%, Tod 
durch hämorrhagischen Schock 4.1%, Tod durch multiples Organversagen 1.9%; Mortali-
tätsräte insgesamt 26.8%. Die größte Vorhersagekraft für Komplikationen innerhalb der ersten 
2 Stunde lieferte die abbreviated injury scale (AIS), der new injury severity score (NISS) sowie 
der SIRS Score. Die größte Vorhersagekraft bezüglich des Auftretens von Komplikationen in-
nerhalb der ersten 72 Stunden inkludiert den späten (>2h) Laktatspiegel, Hämatokrit, Anzahl 
von Leukozyten und die Höhe des CRP. Respektive Sensitivität und Spezifität für späte Vorher-
sagekraft waren 73.61% und 76.24%; bei einem Cutoff von 25%.
Conclusion: Die Vorhersagekraft von standardmäßig angewandten Parametern hängt stark 
von dem Zeitpunkt der Messung ab. Die Dynamik von pathophysiologischen Vorgängen sollte 
dahingehend insbesondere während der Entscheidungsfindung bezüglich einer akuten bzw. 
mehrzeitig definitiven Versorgung mit in Betracht gezogen werden.
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60.6
Fractures of the lower extremity after e-bike, bicycle, and motorcycle accidents: a retrospec-
tive cohort study of 624 patients
T. Rauer, S. Heining, A. Aschwanden, H.-C. Pape, J. Scherer (Zurich)

Objective: Two-wheeled vehicles such as electric bicycles (e-bikes), conventional bicycles and 
motorcycles are popular means of transport in all age groups, with e-bikes having gained enor-
mous popularity in recent years. With the increasing popularity of e-bikes, accident statistics 
have shown that e-bikes are also increasingly involved in traffic accidents. It was shown that 
the injury pattern of e-bike accidents is more similar to bicycle accidents than motorcycle ac-
cidents. The aim of the present study was to assess differences in severity and localization of 
injuries to the lower extremity after accidents with the mentioned two-wheeled vehicles.
Methods: A retrospective cohort-analysis of patients who sustained traumatic accidents with 
two-wheeled vehicles transferred to a level 1 trauma center in Switzerland was performed. We 
assessed patients’ demographics, injury pattern, trauma load (ISS) as well as the outcome 
stratified by the respected vehicle.
Results: In total, we assessed 624 patients (71% male) with injuries to the lower extremity 
after bicycle (n=279), electric bike (n=19) and motorcycle (n=326) accident. The mean age 
of all assessed patients was 42.4 years (SD 15.8) with a significantly higher age of the e-bike 
cohort (p=0.0001). High-velocity injuries (e.g., femur shaft and C-fractures according to the AO-
classification) were found significantly more often on the motorcycle and e-bike group. Open 
fractures according to the Gustilo-Anderson-Classification and especially Type 3 open fractures 
were most often found in the motorcycle group (p=0.001). The majority of patients (77.7%) 
had multiple traumata to the lower extremity and the upper body. The mean ISS was 15.95 (SD 
10.6). The motorcycle group had a significant higher mean ISS (17.63) than the other groups 
(p=0.0001). Male patients showed a significantly higher mean ISS (16.6, SD 10.9) than their 
female counterparts (13.1, SD 8.96) (p=0.004). Motorcyclists showed significantly more com-
plete dislocations of the ankle joint-foot-complex than the other vehicle groups (p=0.0001) 
and bicyclists showed more contusions than their counterparts (p=0.001).
Conclusion: E-bike injuries to the lower extremity differ clearly from injuries sustained with 
motorcycle or bicycle, concentrating on the lower leg. Higher age, higher velocity and different 
protective gears seem to have an impact on these fractures.

  
60.7
The local soft tissue status and the prediction of local complications following fractures of 
the ankle region
S. Halvachizadeh1, F. K. L. Klingebiel1, R. Pfeifer1, P. Cinelli1, B. A. Zelle2, H.-C. Pape1 (1Zurich, 2San 
Antonio/US)

Objective: The aim of this meta-analysis was to provide a risk profile for soft tissue complica-
tions following closed fractures of the ankle region.
Methods: Inclusion criteria: Original articles that were published between 2000 and 2020 in 
English or German language that calculated odds ratios (OR) of RF for soft tissue complica-
tions. Further, this study only includes articles that investigated fractures of the ankle region 
including pilon fracture, calcanear fractures, and fractures of the malleoli. This study excluded 
articles that provides exploratory analyses, narrative reviews, and case reports. RF were stratified 
as patient specific systemic RF (PSS), patient specific local RF (PSL), and non-patient specific 
RF (NPS). PSS RF includes comorbidities, American society of anaesthesiology (ASA), require-
ment of medication, additional injuries, and smoking or substance abuse. PSL RF includes 
soft tissue status, wounds, and associated complications. NPS RF includes duration of surgery, 
staged procedure, or time to definitive surgery. Random effect (RE) models were utilized to 
summarize the effect measure (OR) for each group or specific RF.
Results: Out of 1352 unique articles, 34 were included for quantitative analyses. Out of 370 
complications, the most commonly assessed RF were comorbidities (34.6%). Local soft tissue 
status accounted for 7.5% of all complications. The overall rate for complication was 10.9% 
(standard deviation, SD 8.7%). PSS RF had an OR of 1.04 (95%CI 1.01 to 1.06, p = 0.006), PSL 
an OR of 1.79 (95% 1.28 to 2.49, p = 0.0006), and NPS RF an OR of 1.01 (95%CI 0.97 to 1.05, 
p = 0.595). Additional injuries did not predict complications (OR 1.23, 95%CI 0.44 to 3.45, p = 
0.516). The most predictive RF were open fracture (OR 3.47, 95%CI 1.64 to 7.34, p < 0.001), 
followed by local tissue damage (OR 3.05, 95%CI 1.23 to 40.92, p = 0.04), and diabetes (OR 
2.3, 95%CI 1.1 to 4.79, p = 0.26).
Conclusion: Among all RFs for regional soft tissue complications, the most predictive is the 
local soft tissue status, while additional injuries or NPS RF were less predictive. The soft tissue 
damage can be quantified and outweighs the cofactors described in previous publications. Re-
specting the risk factors according to their weighting for complications has not been advocated 
in the past but may require to be considered by the treating orthopaedic surgeon.

  
60.8
Anatomical analysis of different helical plate designs for distal femoral fracture fixation
T. Pastor1,2, F. J. P. Beeres1, P. Kastner2, D. Gehweiler2, F. Miglorini3, S. Nebelung3, M. F. Scaglioni1,  
F. Souleiman2, B.-C. Link1, R. Babst1, B. Gueorguiev2, M. Knobe1 (1Lucerne, 2Davos, 3Aachen/DE)

Objective: Helical plates potentially avoid the medial neurovascular structures of the thigh. 
Recently, two plate designs (90°- and 180°-helix) proved similar biomechanically behavior 
compared to straight plates. The aims of this study were: (1) feasibility of applying 90°- and 
180°-helical plates in MIPO-technique to the femur, (2) Assess the distances to adjacent ana-
tomical structures which are at risk, (3) Compare these distances with medial straight plates, 
and (4) Correlate measurements performed during anatomical dissection with CT-angiography.

Methods: MIPO was performed in ten cadaveric femoral pairs using either a 90°-helical 
14-hole-LCP (group1) or a 180°-helical 15-hole-LCP-DF (group2). Using CT-angiography, dis-
tances between femoral arteries and plates as well as distances between plates and perfora-
tors were evaluated. Following, specimens were dissected, and distances determined again. 
All plates were removed, and all measurements were repeated with straight medial plates 
(group3).
Results: Closest overall distances between plates and femoral arteries were 15mm(11-19mm) 
in group1, 22mm(15-24mm) in group2 and 6mm(1-8mm) in group3 with a significant dif-
ference between group1 and group3(p<0.001). Distances to the nearest perforators were 
24mm(15-32mm) in group1 and 2mm(1-4mm) in group2. Measurement techniques (visual 
after surgery and CT-angiography) showed a strong correlation of 0.972(p<0.01).
Conclusion: MIPO with 90°- and 180°-helical plates is feasible and safe. Attention must be 
paid to the medial neurovascular structures with 90°-helical implants and to the proximal 
perforators with 180°-helical implants. Helical implants can avoid medial neurovascular struc-
tures compared to straight plates although care must be taken during their distally insertion. 
Measurements during anatomical dissection correlate with CT-angiography.

  
60.9
Wechsel des Standardimplantates proximaler Femurfrakturen – bieten digitalisierte Work-
flows (SPI) einen Vorteil?
B. Wilhelm, C. Anthamatten, T. Beck (Visp)

Objective: Neben einer zunehmenden technischen Entwicklung und Komplexität der chirur-
gisch traumatologischen Verfahren ist die alltägliche klinische Situation durch veränderte 
Lebensgewohnheiten und Arbeitszeiten des ärztlichen sowie operationstechnischen Per-
sonals gekennzeichnet. Arbeitszeitbegrenzungen oder häufig auch Teilzeitarbeit sowie die 
naturgemäss häufige Notwendigkeit unfallchirurgischer Eingriffe ausserhalb der Regelarbeits-
zeiten führen zu verminderten pro Kopf Fallzahlen und geringerer Routine. Daraus ergibt sich 
ein wachsendes Bedürfnis hinsichtlich Verfahrensstandardisierung und geführtem Arbeits-
ablauf bei gleichzeitig gesellschaftlich und juristisch zunehmend geforderter detaillierter 
Eingriffsdokumentation. Hier gilt es die Chancen und Möglichkeiten der Digitalisierung und 
Prozessoptimierung unter gleichzeitiger Risikostratifizierung zu erkennen und zu nutzen. Weder 
Erfahrungsberichte geschweige denn verlässliche Daten sind hierzu in der Traumatologie bis-
her in relevanter Anzahl vorhanden. Unklar ist auch inwiefern traumatologisch besonders rele-
vante Gesichtspunkte wie Frakturmorphologie oder Repositionstechniken abgebildet werden 
können.
Methods: 01.2022 erfolgte in unser Klinik die Einführung des SPI Systems (surgical process 
Institute, J&J medical, USA). Gleichzeitig war ein Wechsel unseres Standardimpantates (PFN-A) 
bei proximalen Femurfrakturen aufgrund des auslaufenden Produktionszyklus erforderlich. Ziel 
dieser dreigeteilten Arbeit ist es den neu implementierten TFN-A in Kombination mit dem SPI 
System im Rahmen einer prospektiv fortlaufenden Studie von 50 Fällen sowohl unter quanti-
tativen Kriterien als auch qualitativen Gesichtspunkten der beteiligten berufsgruppenübergrei-
fenden Akteure zu analysieren. Die so erhobenen Daten werden mit unserem Krankengut ent-
nommenen historischen Vergleichsgruppen mittels PFN-A (DePuySynthes, J&J medical , USA) 
( n= 50) sowie Gamma-Nagel (Stryker medical, USA) (n=50) versorgter Patienten verglichen.
Results: Ziel des Beitrages ist die Präsentation erster Ergebnisse, die Verfahrensdarstellung 
und Erörterung verfahrensimmanenter technischer Probleme. Ferner sollen Schwierigkeiten 
hinsichtlich organisatorisch, institutioneller und interprofessioneler Natur thematisiert und 
Risiken sowie die möglichen Gefahren (verstärkte Industrieabhängigkeit, Zeittriggerung versus 
qualitativem Anspruch) diskutiert werden.

  
60.10
Physical properties of soft tissue injury during the decision making of surgical treatment 
in ankle fractures
S. Halvachizadeh, R. Pfeifer, Y. Kalbas, S. Schürle, P. Cinelli, H.-C. Pape (Zurich)

Objective: The local soft tissue status (STS) guides surgical treatment strategies of fractures 
fixation and distinguished temporary stabilization from definitive surgical strategies. The aim of 
this study was to assess the physical properties of STS in lateral malleolar fractures that led to 
either temporal (TEMP) or definitive surgical strategy.
Methods: This study was designed as a prospective double-blinded cohort study. Adult patients 
admitted between February 1st, 2019 and December 31st, 2020 presenting with closed lateral 
malleolar fracture were eligible, if they required surgical treatment. Exclusion criteria: Previous 
injuries to the lower extremity, acute deep venous thrombosis, skin diseases, delayed presen-
tation (admission > 24 hours after injury). The primary outcome was the treatment strategy 
(termporal vs. definitive) as decided by the treating trauma surgeon. Examination included 
clinical measurements: circumference and bone-skin distance on plain radiograph. Physical 
properties assessment of the STS included optical measures of local perfusion (O2C, Lea Inc. 
Germany) and tactile measures of mechanical characteristics (Myoton® tensiometer AS, Es-
tonia). Measurements were taken on admission and prior decision of treatment strategy. The 
contralateral not-injured ankle served as control.
Results: Forty patients at a mean age of 41 (±17.6) years were included. The circumference 
at admission was significantly higher when compared with the healthy site (28.6 ± 3.6cm 
versus 24.3 ± 2.7cm, p < 0.001). The local perfusion (blood flow 109.6, SD 39.8 A.U. vs. 81.9, 
SD 15.5 A.U., p = 0.0051), and local dynamic stiffness of the skin (679.4 N/m, SD 147 N/m vs 
469.9N/m, SD 117.9 N/m, p < 0.001) were significantly higher at the injured site. During TEMP, 
the local blood flow was significantly higher when compared with definitive surgery (109.6, SD 
39.8 vs. 94.5, SD 13.0, p = 0.023). The dynamic stiffness of the soft tissue was significantly 
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higher during TEMP (679.4 N/m, SD 147.0 N/m vs. 573.0 N/m, SD 93.8 N/m, p < 0.001). The 
physical properties of STS were not associated with fracture classification.
Conclusion: Altered physical properties might be indicative for the treatment strategy. The as-
sessment tools could be implemented in routine clinical practice guiding decision making for 
either temporal or definitive surgical treatment strategies.

  
60.11
The tibia plateau fracture as a possible osteoporosis associated fracture of the 50year old 
patient – a review of 661 patients
S. Wistehube, Sarah Brunner-Pfaffen, T. Beck, B. Wilhelm (Visp)

Objective: The tibia plateau fracture (TPF) is a challenging surgical entity both in diagnosis and 
surgical treatment. In patients around the age of 65 the incidence is reported with 8% and can 
result from high as well as low energy trauma. According to the International Committee on 
Osteology the age of a patient is an independent risk factor for osteoporosis. Does one “major 
osteoporotic fractures” occur the risk for another rises from the 5th decade for men and women 
as twice as much every decade. There do exist reviews of patients with such a fracture being 
older than 65 years, but the incidence of osteoporotic fractures rises already from the 50th year 
of life up to two percent each year. In this retrospective single center study, we collected a high 
amount of data of patients with a TPF over a period of six years. We hypothesize that the TPF 
does already occur from the 50th year of life due to osteoporosis.
Methods: In this review we studied 661 patients with a TPF who were hospitalized and treated 
from 01/2015- 01/2021 in our hospital. Demographics, gender as well as a prior diagnosed 
osteoporosis were observed. Statistics were calculated as a contingency analysis.
Results: In the group of 661 patients the subgroup of the 51–60-year-old had the highest 
number of patients namely 190 (69 male, 121 females). The comparison of the gender in 
this age group shows significant more female patients (X-squared = 14.232, df = 1, p-value= 
0.0001616). 30 patients (7 men, 23 women) had an osteoporosis diagnosis in their health 
history. Until the age of 50 men suffer relatively more a TPF but from the 50th year of life women 
are taking over the lead. The gender gap rises up to the point when in the age group of > 
80-year-old almost 10 times more women suffer a TPF.
Conclusion: This study leads to the assumption that the TPF occurs even before the age of 65 
with an osteoporotic correlation. For the health care professional, it is important to realize that 
the middle age patient can suffer such a fracture combined with an osteoporotic alternated 
bone structure. Having this knowledge one can improve preoperative planning and be prepared 
for intraoperative challenges. The postoperative timely performed fragility assessment should 
exclude an osteoporosis or start an appropriate therapy to prevent other fragility fractures and 
therefore prevent a life of suffering.

Surgical Oncology/Transplantion

61.1
Role of post transplant scintigraphy in kidney donation after circulatory death
M. Belhoste (Lausanne)

Objective: The lack of available organs limits access to transplantation for many patients. In or-
der to address this organ shortage, expansion of the organ supply has been proposed through 
the use of organs after circulatory death (donation after circulatory death [DCD]). Though, kid-
neys donated after circulatory death are more susceptible to injury, reflected by more delayed 
graft function, acute rejection, and graft failure. Currently, there is no consensus regarding the 
best approach to evaluate post-transplant renal dysfunction, nor predicting long term graft 
function. Renal scintigraphy (RS) was suggested to be an alternative to invasive biopsy to 
detect acute complications, and transplant outcomes. However, the benefit of RS has not been 
studied following DCD kidney transplant.
Methods: We performed a retrospective single center study, including 29 patients who received 
a DCD kidney between 2013 and 2020. Individuals that did not have a RS within 10days of 
transplantation (n=3), or listed for multiple organs and age <18 years were excluded (n=1). 
Primary endpoint was the correlation between RS and 1-year kidney function.
Results: Interestingly, time to peak in isotope clearance correlated with peri-operative vascular 
clamping time (R2=0.31, p=0.0026). Cortex and renal perfusion index, as well as accumula-
tion slope were further correlated with change in GFR at 1wk (R2=0.14, 0.17, and 0.16). How-
ever, none of this parameter could predict kidney function at 1-yr or patient survival. Indeed, no 
significant interaction was found between renal scintigraphy parameter and renal function at 
6-months, 1 and 3-year.
Conclusion: In conclusion Renal Scintigraphy was associated with short term clinically rel-
evant parameter such as clamping time and 1-wk GFR, which might reflect the occurrence 
of acute tubular necrosis. The benefit of post-transplant RS should be further evaluated in a 
larger cohort.

Figures and Legends 
  

 
  
Figure 1. Correlation between kidney function t 1-wk and RS 

  

Figure 1. Correlation between kidney function t 1-wk and RS.

 
  
  
Figure 2. Impact of vascular clamping time on RS 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

Figure 2. Impact of vascular clamping time on RS.
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Table 1. Baseline Patient Characteristics 
Characteristic and Clinical data Patients 

(N=29)

Recipient characteristics

Age (range) – yr 53 (25-73)

Sex – no (%)

Male 16 (55)

Female 13 (45)

Coexisting disorders – no. (%)

Hypertension 23 (79)

Cardiovascular disease& 12 (41)

Diabetes mellitus 8 (28)

Body-mass index, kg/m2 – Median (IQR) 27,8 (21,6-43)

Pre-emptive transplant, n (%) 2 (7)

Duration pre-transplant dialysis, months – Median (IQR) 56 (0-102)

Donor characteristics 
Age (range) – yr 52 (14 – 65)

Warm ischemia time, min – Median (IQR) 33 (25-124)

Cold  ischemia time, min – Median (IQR) 459 (217-886)

Last creatinine, mmol/l – Median (IQR) 71 (32-147)

Transplant characteristics

Clamping time,  min – Median (IQR) 30 (13-69)

Allograft with >1 renal artery, n (%) 6 (21)

Renal function post-transplant

Day of the renal scintigraphy 2(1-10)

Delayed graft function (need of dialysis within 7 days post transplant)– no. (%) 18 (62)

Length of hospital stay, days – Median (IQR) 22 (13-79)

GFR at 1 week§  – Median (IQR) 10 (5-28)

GFR at 3 months§ – Median (IQR) 53 (15-97)

GFR at 6 months§ – Median (IQR) 51 (18-94)

GFR at 12 months§ – Median(IQR)* 54 (23-127)

GFR at 5 years§ – Median(IQR) 62 (37-92)

Acute rejection shown by a biopsy – no. (%) 1 (3)

Chronic Allograft Nephropathy – no. (%) 3 (10)

§ MDRD equation (mL/min per 1·73 m2)
* n=24 (1 explanted graft and 3 not yet available data)
Table 1. Baseline Patient Characteristics.

  
  
  
§ MDRD equation (mL/min per 1·73 m2) 
* n=24 (1 explanted graft and 3 not yet available data) 
  

Table 2. Quantitative and qualitative post-transplant 
scintigraphy data 
Quantitative and qualitative scintigraphy data Patients 

(N=29)

Median vascular peak – seconds (IQR) 22 (7-70)

Renal scintigraphy grading scale – Median (IQR)# 3 (2-5)

Median bladder appearance time – seconds (IQR) 300 (180-7200)

K3/20, elimination index – Median (IQR)# 0.55 (0.39-1.02)

Accumulation index – Median (IQR)# 4.18 (2.36-8.79)

Cortical flow index - Median (IQR) 0.17 (0-1.23)

Median Renal arteriovenous transit times – seconds (IQR) 284 (161-7184)

Table 2. Quantitative and qualitative post-transplant scintigraphy data.

61.2
Time to treatment initiation: an analysis of sarcoma patients treated at Multidisciplinary-
Team/Sarcoma-Board (MDT/SB’s) over a four-year period
M. Schärer1, P. Heesen2, C. Theus-Steinemann2, B. Bode3, B. Fuchs2 (1Zollikerberg, 2Winterthur, 
3Zurich)

Objective: It is hypothesized that in the treatment of patients with soft tissue sarcomas (STS) 
the interval from establishing the diagnosis until initiation of treatment is relevant for the over-
all survival. Therefore, time to treatment initiation (TTI) was defined as a quality indicator for 
monitoring the treatment standard. The primary objective of this study was to find out how long 

(in days) it takes from establishing the sarcoma diagnosis through biopsy until initiation of 
treatment in patients suffering from STS. Secondary objectives were defined as the comparison 
between the different dignities, the different institutions and how the Swiss Sarcoma Network 
(SSN) cohort compares to the international standard.
Methods: This is a retrospective analysis of prospectively collected data from the SSN. All pa-
tients being presented to the MDT/SB within a four-year period from 2018 to 2022 were in-
cluded in this study. TTI and secondary objectives were determined using non-parametric sum-
mary statistics and presented as median and interquartile range. Ethic approval was granted 
for this study.
Results: In total 383 patients were recorded in the respective time period in the SSN. In this 
study 278 patients with a malignant or intermediate STS according to WHO2020 were includ-
ed. There were 66% (n=185) with a malignant and 44% (n=93) with an intermediate STS. The 
median TTI was 23 (8-52) days. In the malignant group, the median TTI was 21 (5-43) days and 
in the intermediate group 32 (11-59) days. In the different institutions the median TTI’s were 10 
(-6-30), 28 (12-78), 24 (10-58), 24 (10-53) and 12 (-12-54) days.
Conclusion: In the SSN cohort the overall median TTI was 23 days. In the literature, a TTI delay 
of more than 42 days led to a slightly reduced overall survival. Compared to the international 
standard, we conclude that within the SSN network, patients face an adequate waiting time 
until treatment initiation with no potential restrictions to overall survival.

  
61.3
Immuno-activated highly expressed PD-1 phenotype in hepatocellular carcinoma is associ-
ated with lower recurrence
G. F. Hess, C. Ercan, M. Coto-Llerena, J. Zeindler, S. Däster, S. Muenst, M. Bolli, J. Vosbeck, O. 
Kollmar, S. Piscuoglio, S. D. Soysal (Basel)

Objective: Hepatocellular carcinoma (HCC) accounts for 75-85% of all primary liver malignan-
cies. Curative treatments in early-stage HCC are hampered by high recurrence rates, and target-
ed therapies against HCC are rare. Little is known about the impact of tumor microenvironment 
(TME) in HCC. One immunomodulatory strategy used by malignant tumors is the expression of 
programmed cell death receptor 1 ligand (PD-L1), whose receptor is expressed on activated T 
cells (PD-1). The use of immune checkpoint inhibitors (ICI) blocking this interaction has shown 
antitumor activity and unprecedented rates of durable clinical responses in various cancer 
types. In HCC, ICI are described as possible second-line therapies. It is known from other tumor 
entities that expression of PD-1 and PD-L1 in the TME has prognostic importance and can 
predict response to ICI. The aim of our study was to investigate the impact of PD-1 and PD-L1 
expression on HCC recurrence and its relation to cancer-immune phenotypes.
Methods: Immunohistochemical staining was performed on archival tissue from 94 HCC, 
primary and recurrent, using the following antibodies: NAT105 (PD-1) and Ventana SP263 
(PD-L1). Based on this protein expression, tumors were classified as immunologically active, 
excluded or deserted. PD-1 and PD-L1 immunoreactivity was evaluated as the proportion of 
positive cells compared to the total number of immune cells (0%, <1%, and >1%).
Results: Basic tumor characteristics were not related to recurrence of HCC. PD-1 expression 
>1% (78%; 38/49) was associated with a significantly lower recurrence rate compared to tu-
mors with <1% PD-1 expression (p=0.048). Of note, HCC classified as immune active were also 
enriched for PD-1 expression >1% (77%; 49/64). Additionally, they also showed a significantly 
lower recurrence rate, especially in combination with PD-1 expression of >1% (p=0.066). Con-
versely, an association between HCC recurrence and PD-L1 expression on tumor cells was not 
found.
Conclusion: Consistent with previous reports, an association between PD-1 expression on im-
mune cells and lower HCC recurrence was found. Furthermore, the results suggest that HCC 
recurrence is less frequent in immune-activated tumors. The use of therapeutic anti-PD-1 anti-
bodies as an adjuvant therapy should thus be further investigated.

(A)
Significantly lower recurrence in patients with high expressed PD-1
(PD-1_L_h) compared to low expressed PD-1 (PD-1_L_l) in
lymphocytes (Fisher‘s exact test; p=0.048)
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Association of lower recurrence in patients with high expressed PD-1 and
immuno active lymphocytes (PD-1_h_I+) compared to the rest (Fisher‘s exact
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Significantly lower recurrence in patients with high expressed PD-1
(PD-1_L_h) compared to low expressed PD-1 (PD-1_L_l) in
lymphocytes (Fisher‘s exact test; p=0.048)
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Association of lower recurrence in patients with high expressed PD-1 and
immuno active lymphocytes (PD-1_h_I+) compared to the rest (Fisher‘s exact
test; p=0.066)
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(A) Significantly lower recurrence in patients with high expressed PD-1 (PD-1_L_h) compared to 
low expressed PD-1 (PD-1_L_l) in lymphocytes (Fisher‘s exact test; p=0.048).
(B) Association of lower recurrence in patients with high expressed PD-1 and immuno active 
lymphocytes (PD-1_h_I+) compared to the rest (Fisher‘s exact test; p=0.066).

61.4
Analysis of DCD porcine kidney graft viability during sub-normothermic perfusion using 
magnetic resonance imaging and spectroscopy
T. Agius1, J. Songeon2, A. Klauser2, G. Longchamp3, F. Allagnat1, A. Nastasi2, R. Ruttiman2, R. P. H. 
Meier4, C. Toso2, L. Bühler5, J.-M. Corpataux1, F. Lazeyras2, A. Longchamp1 (1Lausanne, 2Geneva, 
3Zurich, 4Baltimore/US, 5Fribourg)

Objective: Better preservation strategies for the storage of donation after circulatory death 
grafts could increase the number of kidneys available and improve patient survival. Warm 
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(22°C and 37°C) ex-vivo perfusion has emerged as an alternative to hypothermia and a fea-
sible strategy to recover/repair organs, but the underlying mechanism remains elusive. Here, 
using magnetic resonance imaging spectroscopy (MRIs), we evaluated kidney viability, and 
adenosine triphosphate (ATP) production during sub-normothermic ex-vivo kidney perfusion 
(22°C + O2) versus hypothermic machine perfusion (4°C and 4°C + O2) in a porcine kidney 
autotransplantation model.
Methods: To mimic donation after circulatory death (DCD), kidneys from 8-month-old pigs 
underwent 60 minutes of warm ischemia, prior to procurement. Kidneys were then perfused 
ex-vivo at 4°C with (4°C + O2), and without oxygen (4°C) or at 22°C (22°C + O2) before au-
totransplantation. During the ex-vivo perfusion, and after transplantation we assessed energy 
metabolites using MRIs. In addition, we performed Gadolinum (Gd) perfusion sequences. Each 
sample underwent histopathological analyzing and scoring. mRNA expression was analyzed 
on renal biopsies at various time points.
Results: Using MRI, we found that in pig kidney, total ATP content was 4 times higher during ex-
vivo perfusion at sub-normothermic temperature compared to cold perfusion, with or without 
oxygen. At 22°C, ATP levels gradually increased up to 10hrs of perfusion, then progressively de-
clined. Similarly, AMP content was increased in SNOP perfused organs, then slowly consumed. 
over time. In addition, 22°C + O2 improved cortical and medullary perfusion (Gd elimination). 
Finally, sub-normothermic ex-vivo perfused graft had lower grade of histological damages 1 
hour after transplantation compared to cold perfused organs (injury score 22°C + O2 : 8.8-
12.2, 4°C : 13.5-18.8, 4°C + O2 : 17.5-18.5).
Conclusion: In kidneys, sub-normothermic perfusion improved graft viability when compared 
with hypothermic perfusions. These results suggest that sub-normothermic ex-vivo kidney per-
fusion might dampen the negative effect of warm ischemia and promote kidney metabolism 
such as ATP production. Future clinical studies will define the benefits of sub-normothermic 
ex-vivo kidney perfusion in improving kidney graft function, and patient’s survival.

  
61.5
Phase Ib dose-escalation study of the hypoxia-modifier myo-inositol trispyrophosphate in 
patients with hepatopancreatobiliary tumors
M. Schneider1, M. Linecker1, R. Fritsch1, U. Mühlematter1, D. Stocker1, B. Pestalozzi1, P. Samaras1, 
A. Jetter1, P. Kron1, H. Petrowsky1, C. Nicolau2, J.-M. Lehn3, B. Humar1, R. Graf1, P.-A. Clavien1,  
P. Limani1 (1Zurich, 2Boston/US, 3Strasbourg/FR)

Objective: Hypoxia is present in most solid tumors and acts as a driver of malignancy. Myo-
inositol trispyrophosphate (ITPP) is a novel re-oxygenating compound without apparent toxicity. 
In preclinical models, it potentiates the efficacy of subsequent chemotherapy through vascular 
normalization. We sought to assess the safety, tolerability, and preliminary efficacy of ITPP.
Methods: In this monocentric, open-label, dose-escalation study following a 3+3 design, eli-
gible patients with advanced primary and secondary hepatopancreatobiliary tumors received 
nine 8-h infusions of ITPP during 3 weeks across eight dose levels (1866–14,500 mg/m2/
dose), followed by standard chemotherapy. Primary endpoints were safety and tolerability. Sec-
ondary endpoints were pharmacokinetics and estimation of efficacy based on radiological 
responses and angiogenic serum markers. Registration number: NCT02528526.
Results: From April 2015 to July 2018, a total of 28 enrolled patients were assessed for the 
primary endpoints. ITPP was safe up to single doses of 12,390 mg/m2, and 32 ITPP-related 
adverse events occurred: 19 (67.8%) hypercalcemia, 5 (17.8%) hyponatremia, and 4 (14.2%) 
hypomagnesemia. Following ITPP monotherapy, 52% of patients displayed morphological dis-
ease stabilization. Following subsequent chemotherapy, 10% showed a partial response, and 
60% had stable disease. Angiogenic markers were decreased in 60% after ITPP and tended to 
correlate with responses and survival after chemotherapy.
Conclusion: Administration of ITPP is safe up to 12,390 mg/m2 with favorable pharmacokinet-
ics. Preliminary translational efficacy data show decreased angiogenic markers, which might 
indicate an anti-hypoxic effect and enhancement of chemotherapy through ITPP.

Complex Aortic

79.1
Long-term outcome of patients treated by TEVAR for type B aortic dissection or intramural 
hematoma depending on a healthy vs non-healthy proximal landing zone
B. Reutersberg, L. Meuli, A. Menges, K. Stoklasa, A. Zimmermann, P. Düppers (Zurich)

Objective: Thoracic endovascular aortic repair (TEVAR) is the first-line therapy for complicated 
type B aortic dissection (TBAD) or intramural hematoma (IMH). However, depending on the 
location of the primary entry tear, there is paucity of data as to whether the proximal landing 
zone (PLZ) of the stent prosthesis must be in a non-dissected healthy part (healthy landing 
zone = HLZ) or in the dissected aorta (non-healthy landing zone= non-HLZ).
Methods: Retrospective analysis of patients who underwent TEVAR for acute (<14 days) or 
subacute (<3 months) TBAD or IMH from 2003-2020 at a single center. A HLZ was defined as 
a non-dissected aortic segment (length ≥2 cm). Primary endpoints were freedom from aortic 
reintervention and -growth (≥5mm). Secondary endpoints involved stroke, retrograde type A 
aortic dissection, proximal stent graft induced new entry (pSINE), debranching failure, 30-day 
and overall mortality.
Results: 94 patients (age 70 years (interquartile-range (IQR): 59 to 78) were included. 84 

(89%) presented with a TBAD and only ten (11%) with an IMH. CTA analysis revealed a HLZ in 
62 (66%) patients. Debranching of the left subclavian artery was performed in 21 (22%) pa-
tients to extend the PLZ. The median follow-up time was 20 (IQR: 4.6 to 72.9) months. The over-
all aortic reintervention rate was 22%. Estimated re-intervention rate at 12 months was 13.1% 
for HLZ vs. 16.1% for non-HLZ and at 5 years 16.8% for HLZ 29.9% vs. for non-HLZ (P=0.187).
Aortic growth was observed in 12 patients after 2.2 years (IQR: 0.8 to 5.9), with no significant 
difference in patients with HLZ vs. non-HLZ (11% vs 16%,P=0.535). No significant differences 
were observed for the secondary endpoints. 30-day mortality was 10% in both groups, P=1.0. 
Overall survival was 47% in the HLZ group vs. 41% in the non-HLZ group, P=0.663. A Cox 
proportional hazard model for reintervention with mortality as a competing risk showed a trend 
towards better long-term outcome for patients with a HLZ, hazard ratio 0.451 (95%-CI: 0.186-
1.09, P=0.078).
Conclusion: In the majority of patients, it was possible to land in a HLZ. Consistently, reinterven-
tion rates, aortic growth, and mortality were higher in patients with non-HLZ compared with 
HLZ over the mid- and long-term. However, these differences were not statistically significant. 
Therefore, larger studies are urgently needed.

  
79.2
Preliminary experience with the new off-the-shelf 4 inner branches E-nside for the treat-
ment of complex aortic disease
L. Ettorre, J. Longchamp, A. Longchamp, R. Trunfio, R. D'Amico, L. Wuarin, E. Côté, C. Deslarzes-
Dubuis, S. Déglise (Lausanne)

Objective: In case of complex aortic aneurysmal disease, fenestrated or branched EVAR (b/f-
EVAR) is considered as a valid and safe alternative to open surgery. However, one the main 
limitation is the time required for manufacture, limiting its use in emergent situations. The new 
off-the-shelf 4 inner branches E-nside (Jotec, Hechingen, Germany) has been developed to 
offer a solution in such circumstances. The aim of this study was to report our preliminary 
monocentric experience with this new device.
Methods: Retrospective analysis of prospective data retrieved from 1 center between Novem-
ber 2020 and January 2022 was done. Endpoints were technical success, postoperative mor-
bidity, rate of endoleak and any aneurysm-related re-interventions during follow-up.
Results: In this study, 15 patients (mean age 73 years, range 59-90) were identified. There was 
a majority of male (9/15) and all of them but 3 were asymptomatic. The mean aneurysmal di-
ameter was 60 mm (range 50-100). There were 3 cases of juxtarenal aortic aneurysms (20%), 
1 Crawford type I (7%), 4 type II (27%), 4 type III (27%) and 3 type IV (20%) aneurysms. In 7 
cases, a 2-steps procedure was done with a TEVAR first followed by Enside implantation. There 
was a technical success in 93% with 1 open conversion for a mesenterical bypass. There was 
no death in the post-operative period. During the post-operative period, 33% of patients (5/15) 
presented complications with 3 complications related to the femoral or iliac access and 2 
cases of spinal cord ischemia (13%). One case occurred in an emergent setting of a type III an-
eurysm rupture. The other case was the open conversion and the patient also developed a colic 
ischemia and finally died 4 months alter. The mean length of stay was 9 days. During the follow-
up, 2 reinterventions were necessary, 1 for a type Ic endoleak with distal prolongation of the 
stent and 1 renal stent occlusion treated by relining. The overall target vessel patency was 98%.
Conclusion: The use of the off-the-shelf 4 inner branches E-nside appears to be safe with good 
technical success for the treatment of complex aortic aneurysmal disease. It is associated with 
an acceptable rate of complications and allows for treatment of a wide variety of diseases in 
an emergent setting. Further patients and longer follow-up are required to better evaluate the 
exact role of this new device.

  
79.3
First single center experience with inner branched endovascular aortic repair
K. Pavotbawan, M. Furrer, S. Hofer (Chur)

Objective: Thoracoabdominal aortic aneurysms (TAAA) are treated mainly endovascularly. Fe-
nestrated or outer branched stentgrafts are often used for this purpose. More recently, new de-
signed stentgrafts with inner branches are available. These stentgrafts have certain advantages. 
Aim of this study was to analyze the technical success rate and short-term results of inner 
branched endovascular aortic repair (iBEAVR).
Methods: All patients treated with an iBEVAR at a single center from January 2020 until De-
cember 2021 were reviewed. Patient characteristics, indications and targeted vessels were 
recorded. Procedural detail, outcomes and reintervention rate were analyzed.
Results: Out of the total number of 115 EVAR procedures we performed 5 iBEVAR. Three pa-
tients showed Crawford Type III and one patient Crawford Type I TAAA. One patient was treated 
due to IA endoleak after EVAR of a juxtarenal abdominal aneurysm. Four E-xtra DESIGN ENGI-
NEERING Jotec stentgrafts and one E-inside Jotec stentgraft were used. A total of 17 visceral 
arteries (3 TC, 5 AMS, 4 LRA, 4 RRA, 1 accessory LRA) were targeted with inner branches. Six 
visceral arteries with upwards facing and eleven with downwards facing inner branches. Bridg-
ing stentgrafts were Gore VIABAHN Balloon Expandable (n=15) and Bentley BeGraft+ (n=2). 
Two patients needed only percutaneous femoral access. Three patients had additionally cut 
down for the left axillar artery. All 17 visceral arteries were patent in the first postoperative CT 
scan. Follow up CT scan after three months were available for four patients and after one year 
for two patients. All inner branches were still patent. In one patient an IA endoleak disappeared 
completely during follow-up. One IB endoleak needed re-intervention after 3 months due to 
aneurysm sac growth. The remaining patients showed stable aneurysm sac in follow up.
Conclusion: Early results of iBEAVR are promising. We observed high patency rates of the bridg-
ing stentgrafts and reasonable reintervention rate. The inner branches gave us significantly 
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more options for anatomically difficult conditions. Furthermore, the capability to treat complex 
TAAA with only femoral access decreases some perioperative risks. In addition, the off-the-shelf 
E-inside Jotec stentgraft can also be used to exclude emergent aneurysm. iBEVAR gives an 
additional armamentarium in endovascular treatment of difficult anatomy.

  
79.4
Branched and fenestrated endografts are a valid option for the treatment of complex aortic 
aneurysmal disease: a 10-years experience
C. Deslarzes-Dubuis1, J. Longchamp1, A. Longchamp1, R. D'Amico1, L. Ettorre1, L. Wuarin1,  
R. Trunfio1,2, E. Côté1, S. Déglise1 (1Lausanne, 2Lugano)

Objective: Complex aortic aneurysmal disease represent around 20% of thoracic and/or ab-
dominal aortic aneurysms. In such situations, standard endograft cannot be proposed. Fenes-
trated or branched EVAR (B/F-EVAR) could be a valid alternative to open surgery, requiring delay 
for manufacture and high technical skills. The aim of this study was to report our monocentric 
experience.
Methods: Retrospective analysis of prospective data retrieved from 1 center between Decem-
ber May 2011 and December 2021 was done. Endpoints were technical success, postoperative 
morbidity, rate of endoleak and any aneurysm-related re-interventions during follow-up.
Results: In this study, 126 patients (mean age 74 years, range 47-91) were identified. They 
was a majority of male (81%) and all of them but 2 were asymptomatic. The mean aneurys-
mal diameter was 71 mm (range 52-82). There was a majority of juxtarenal (36%), Crawford 
type IV (27) and type II (21%) aneurysms. 130 endografts have been used with a majority of 
branched endografts (69%) with a mean number of fenstrations/branches per graft of 3.3. In 
one third of cases, the patient has been treated using a 2-steps strategy and cephalo-spinal 
fluid drainage was used in 65% of cases. Procedural success was achieved in 93%. There was 
no open conversion. The post-operative mortality rate reached 1.6%. During the post-operative 
period, 28% of patients presented complications with a majority of acute kidney injury. The rate 
of spinal cord ischemia was 7.1% and a reintervention was required in 7% of cases. During 
the follow-up, the Kaplan-Meier estimates of survival were 91%, 91% and 78% at 1, 3 and 5 
years, respectively. The Kaplan-Meier estimates of reintervention-free survival were 84%, 70% 
and 61% at 1, 3 and 5 years, respectively. The target vessels patency rate was 95% and the rate 
of definitive paraplegia was 4.7%.
Conclusion: B/F-EVAR appears to be safe with good technical success for the treatment of 
complex aortic aneurysmal disease. It is associated with an acceptable rate of complications. 
Despite dedicated strategies, spinal cord ischemia remains a major complication. A close sur-
veillance program is mandatory, as the reintervention remain high. This strategy is presents a 
good alternative to open surgery but should be reserved to some high-volume centers.

  
79.5
The Lusoria aberrant right subclavian artery: a rare disease with several options of treat-
ment
E. Côté, C. Deslarzes-Dubui, J. Longchamp, A. Longchamp, L. Wuarin, R. D'Amico, L. Ettorre,  
J. Brusa, S. Déglise (Lausanne)

Objective: The lusoria artery is the most frequent malformation of the aortic arch but remains 
rare with a prevalence of 0.5-2.5%. In the majority of situations, it remains asymptomatic but 
can lead to dysphagia lusoria or to aneurysmal degeneration, named Kommerell’s diverticu-
lum. Due to the paucity of data, the ideal management as well as the indications to treat 
remain matter of debate. The aim of this study was to report our monocentric experience with 
the surgical management of this rare disease.
Methods: Retrospective analysis of prospective data retrieved from 1 center between February 
2020 and January 2022 was done. Endpoints were technical success, postoperative morbidity, 
rate of endoleak and any aneurysm-related re-interventions during follow-up.
Results: In this study, 4 patients with a median age of 70 years (range 44-78) were identified. 
There were 2 women and 2 men. Indications to treat were presence of Kommerell’s diverticu-
lum in 3 cases and dysphagia lusoria in 1 case. The mean aneurysmal diameter was 35 mm 
(range 30-43). In 2 cases, the patients benefited from a 2-steps approach with left subclavian 
debranching followed by right sublclavian debranching and endovascular exclusion of the an-
eurysm, landing in zone 2. The mean length of the cTAG stentgrafts (Gore, Arizona, USA) was 
125 mm. In 1 case, a custom-made extra-design stentgraft (Jotec, Hechingen, Germany) was 
created with a retrograde inner branch. In the case of a young woman (44 years old) with the 
dysphagia, an open approach was done with a sternotomy, aneurysmal resection and reim-
plantation of the right subclavian artery to the ascending aorta using a Dacron graft. There was 
1 complication in the post-operative time with an occlusion o the inner branch to the aberrant 
right subclavian artery. A successful thrombectomy was performed with additional stenting. The 
mean length of stay was 5 days. During the mean follow-up of 9 months, no complications 
occurred but an asymptomatic reocclusion if the inner branch. 1 type II endoleak was observed 
but with stability of the aneurysmal sac.
Conclusion: Due to the lack of data, no guidelines exist regarding the management of lusoria 
artery. Both open and endovascular approaches seem to be safe and valid options. Due its ab-
errant nature and frailty, it seems better to avoid any stents in the lusoria artery and debranch-
ing with total exclusion should be preferred.

  

79.6
Case report: endovascular treatment with fenestration and a custom-made stent graft of 
symptomatic true-lumen collapse after open surgery for aortic dissection type A
J. Cheseaux, H. L. Chan, J. Schmidli, V. Makaloski (Bern)

Objective: True-lumen collapse of downstream aorta can occur despite entry exclusion after 
open surgery for type A aortic dissection. We report a patient with severe intermittent claudica-
tion due to true-lumen collapse at the level of the inrarenal aorta, treated successfully with 
fenestration and custom-made abdominal aortic stent graft.
Methods: A 51-year-old male patient without comorbidities was admitted to the emergency 
room for chest pain. A CT-angiogram revealed an type A aortic dissection with a dissection 
membrane extending to the right common iliac artery. The patient was immediately oper-
ated with replacement of the aortic root, ascending aorta and hemiarch. The postoperative 
CT-angiogram demonstrated a true-lumen collapse in the thoraco-abdominal aorta and the 
patient complained of claudication in the right lower limb and buttock. An endovascular fen-
estration of the dissection membrane at the level of the infrarenal aorta (Figure 1) followed 
with nearby complete disappearance of his symptoms. Four months after discharge the patient 
experienced similar symptoms with claudication in both legs and buttocks. New CT-angiogram 
showed similar morphology of the dissected aorta with patent infrarenal fenestration and with-
out clear explanation for the claudication. We presumed that the movement of the dissection 
membrane at the level of the infrarenal aorta influences the true lumen perfusion of both 
common iliac arteries, this limiting the blood flow in both legs. We decided to treat the patient 
with a custom-made bifurcated abdominal aortic stent graft (short main body without struts) 
seven months after index operation. The main body was placed at the level of the infrarenal 
fenestration with limb extensions in both common iliac arteries (Figure 2). Thus, the dissection 
membrane was completely excluded at the level of the infrarenal aorta and the stent graft was 
perfused from both lumina proximally. The postoperative course was uneventful and the patient 
experienced no more claudication. He was discharged on postoperative day 2.
Conclusion: Treatment of lower limb claudication after aortic dissection could be challenging. 
Threating strategy must be adapted individually according to the type of dissection, location 
and configuration of the dissection membrane. Custom-made endovascular solution might 
give an alternative to open surgery.

 
Figure 1: Endovascular fenestration 
of dissection membrane at the level of  
the infrarenal aorta 

 

Figure 1. Endovascular fenestration of dissection membrane at the level of the infrarenal aorta.
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Figure 1: Endovascular fenestration 
of dissection membrane at the level of  
the infrarenal aorta 

 Figure 2. Custom-made bifurcated aortic stent graft distally from the fenestration with complete 
opening of the true lumen.

79.7
Management of a right aortic arch dissection with aberrant left subclavian artery with 
placement of an AMDS hybrid stent: a case report
A. Roesti1, A. Nowacka1, M. Sabour2, J. Namasivayam2, D. Delay2 (1Lausanne, 2Sion)

Objective: Dissection of a right-sided aortic arch with aberrant left subclavian artery is a rare 
entity without consensus for gold standard treatment. Only few cases were described with dif-
ferent surgical strategies such as total arch replacement with TEVAR or frozen elephant trunk. 
Here we present a case of type A aortic dissection of right-sided aortic arch treated in an hybrid 
approach.
Methods: A 49-year-old man was admitted to our hospital for acute chest pain with neck ir-
radiation. Computed tomography (CT) demonstrated acute type A aortic dissection extending 
to descendant thoracic aorta in a right-sided aortic arch with aberrant left subclavian artery 
originating from Kommel's diverticulum (KD). The patient underwent replacement of the as-
cending aorta (24mm straight tube) and stenting of the aortic arch (40mm hybrid AMDS stent) 
under extracorporeal circulation with cannulation of the right femoral artery and semi-selective 
cerebral perfusion through the left carotid artery.
Results: The postoperative course was uneventful. CT – scan on POD 5 revealed obliteration of 
the false lumen in the arch and in the distal descending thoracic aorta with persistent opacifi-
cation of the false lumen of in front of the left subclavian artery probably related to a widening 
of the aorta due to KD, with a cross-sectional diameter at the origin of the left subclavian 
measuring less than 2cm. The patient was discharged home on POD 11 and he remains well.
Conclusion: To our knowledge, there is no study describing right-sided aortic arch dissection 
treated with interposition graft of the ascending aorta and hybrid AMDS stent placement. Our 
case demonstrate a good intra-operativ and short-term result without increasing technical 
complexity. This approach could represent an interesting alternative to the emergency manage-
ment of this rare anatomical variation with good opening of the true lumen, reducing perfusion 
of the false lumen and stabilization of the aortic diameter without compromise of the perfusion 
of the supra-aortic trunks. Naturally close follow-up is necessary for long-term result.

  

79.8
Acute occlusion of all reno-visceral branches after branched endovascular aortic repair
D. Haligür, C. Kohler, S. Weiss, V. Makaloski, J. Schmidli, R. Bühlmann (Bern)

Objective: Treatment of thoracoabdominal aortic aneurysms (TAAA) by thoracic (TEVAR) and 
fenestrated or branched endovascular aortic repair (f/bEVAR) has become an attractive option. 
We describe an uncommon case of acute occlusion of all four branches after bEVAR with 
severe reno-visceral ischemia.
Methods: Case report of a 58-year-old male patient who had been treated urgently for a Craw-
ford type II TAAA using TEVAR and off-the-shelf bEVAR (E-nside, Jotec, Germany).
Results: Three months after bEVAR, the patient was referred by air ambulance after acute onset 
of severe abdominal pain and absence of diuresis. Computed tomography revealed occlusion 
of all four bEVAR branches. Beside a stenosis of the celiac trunk due to compression by the 
arcuate ligament, no stenosis or stentgraft fracture as cause for branch occlusion was identi-
fied. In addition, the patient was under rivaroxaban due to atrial fibrillation as well as acetylsali-
cylic acid. Urgent laparotomy and iliaco-mesenteric bypass with bypass grafts to the superior 
mesenteric (SMA) and both renal arteries was performed. After mesenteric revascularization, 
the bowel recovered. No bowel resection was necessary. Intraoperative doppler examination 
showed good retrograde perfusion of the distal celiac trunk via collaterals and macroscopi-
cally, liver and stomach were well perfused. Therefore, no celiac trunk revascularization was 
performed. During the second postoperative week, the patient’s general condition worsened 
and stomach cramps and gastroparesis occurred. Gastroscopy revealed ischemic gastritis. Re-
vision laparotomy and revascularization of the celiac trunk with a retro-pancreatic bypass from 
the iliaco-SMA-bypass to the proper hepatic artery was performed. Thereafter, patient recovered 
slowly. Hemodialysis had been necessary since admission. Due to an anastomotic stenosis of 
the bypass to the right renal artery, stenting was performed with recovery of renal function. The 
patient was discharged with phenprocoumon and acetylsalicylic acid.
Conclusion: Acute occlusion of all bEVAR branches is a rare but life-threatening complication 
necessitating immediate revascularization. In acute visceral ischemia with all visceral arteries 
occluded, SMA vascularization alone may not be sufficient. High clinical alertness is mandatory 
to detect stomac or liver malperfusion, and secondary revascularization of the celiac trunk may 
become necessary.

79.9
Endovascular repair of an ascending aortic pseudoaneurysm. A case report
A. Longchamp, E. Côté, M. Kirsch, S. Déglise (Lausanne)

Objective: Ascending aortic pseudoaneurysm is a rare but serious complication after cardio-
thoracic surgery. While there is no established guidelines, open surgery remains the standard 
of care for ascending aortic repair, but caries high morbi-mortality. Recently, endovascular tech-
niques has been used for type A dissection and ATAA, however its use remains experimental.
Methods: A 42 years-old man presented to the emergency department with acute chest pain. 
Thoracic computed tomography angiography (CTA) demonstrated a saccular 19x16mm pseu-
doaneurysm of the ascending aorta, located 10mm above the right coronary artery (Figure 
1A). This was associated with perivascular infiltration (maximal diameter 68mm, Figure 1A). 
Importantly, the patient had undergone 4 years earlier replacement of the aortic valve, aortic 
root, and ascending aorta using a 26mm graft, with re-implantation of the coronary arteries into 
the graft (Bentall procedure) and hemiarch replacement for chronic type A dissection.
Results: An emergency endovascular aneurysm repair using two 36x45mm Conformable 
GORE® EXCLUDER® AAA Aortic Extender endoprosthesis was performed. The left common ca-
rotid artery was used as the access route. Rapid pacing was employed to facilitate precise 
deployment of the endoprosthesis. Follow up was complicated by 2nd degree, Mobitz II AV 
block, that resolved spontaneously. Early post-operative CTA showed complete exclusion of the 
pseudoaneurysm (Figure 1B). Patient was discharged on post-operative day 4.
Conclusion: Endovascular repair of ascending aortic pseudoaneurysm can be lifesaving. Fur-
ther investigations are warranted to define the exact benefits.



42  swiss knife 2022; 19: special edition

 
Figure1. Computed tomography scan on admission (A) and after endovascular repair (B).  
 

 

Figure1. Computed tomography scan on admission (A) and after endovascular repair (B).
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80.1
Robotic versus laparoscopic ventral mesh rectopexy
S. Christen, F. V. Angehrn, F. Nocera, M. Von Strauss und Torney, M. von Flüe, V. Geissbühler, D. C. 
Steinemann (Basel)

Objective: Ventral mesh rectopexy (VMR) is increasingly common used to correct rectal pro-
lapse and for outlet obstruction. Colposacropexy may be added to treat multicompartment 
prolapse. We aim at comparing VMR in laparoscopic (LVMR) and robotic (RVMR) technique.
Methods: The follow-up included all VMR between 2016 and June 2021. The proportions of 
complex and multicompartment repair were analyzed. Age, Body Mass Index (BMI), American 
Society of Anesthesiology (ASA) score, operation time, conversion rate, intra- and postopera-
tive complications, hospital length, Cleveland Constipation Index (CCI), Vaizey Wexner score 
of fecal incontinence (FI), overall satisfaction and need for further therapy in LVMR and RVMR 
were compared.
Results: We performed in total 109 VMR: 81 LVMR and 28 RVMR. The median follow-up was 
42 (6-60) and 17 (5-26) months (p>0.001). 53% of LVMR and all RVMR were considered 
complex (p<0.001). Multicompartment repair was performed in 25 of 81 LVMR and 17 of 28 
RVMR (p=0.06). Median Age was 73 (29-97) and 70 (46-87) years and (p=0.337). Median 
BMI was 22 (15-36.2) and 25 (20-33.6) kg/m^2 (p<0.001). Median ASA was in LVMR 2 (1-4) 
and 2 (1-3) (p=0.249). Median operation time was 100 (70-210) and 110 (90-210) minutes 
(p=0.013), for multicompartment repair 150 (90-300) and 180 (140-270) minutes (p=0.048). 
Conversion occurred in one case in LVMR and twice in RVMR (p=0.101). There were no in-
traoperative complications. Postoperative complications occurred in LVMR in 7 of 81 cases 
(7 Clavien-Dindo II) and in RVMR in 3 of 28 cases (2 Clavien-Dindo II and 1 Clavien-Dindo I) 
(p=0.775). Median hospital length was 6 (3-19) and 6 (3-16) days (p=0.735). Median Vaizey 
Wexner Score as end of follow-up was 6 (0-18) and 4 (0-19) (p=0.238). The median CCI was 5 
(0-20) and 7 (1-17) (p=0.998). Median overall satisfaction with the therapy (1 = not satisfied 
and 10 = highest overall satisfaction) in LVMR was 8 (1-10) and in RVMR 7 (1-10) (p=0.330). 
Further therapy was necessary in 17 cases (16 pelvic floor therapy and 1 operation) and 8 
cases (7 pelvic floor therapy and 1 operation) (p=0.894).
Conclusion: The results indicate that both techniques were equally safe and equally effective. 
More complex procedures were selected for RVMR compared to LVMR. Long-term results con-
cerning the quality of life will be investigated in further studies.

  
80.2
Diagnosis and management of presacral fasciitis as underlying reason for recurrent pilo-
nidal sinus disease. An innovative 3-step treatment approach
S. Kreuzer, A. Bruhin, S. Haller, A. Galanti, A. Scheiwiller, J. Metzger, J.-M. Gass (Lucerne)

Objective: Pilonidal sinus disease (PSD) is a common condition in young patients, affecting 
a relevant part of the working population, with significant socioeconomic impact. After initial 
surgical treatment the reported recurrence rate varies from 2 to 35 percent. As the reported 
observation periods in literature are often short, longterm recurrence rate might even be under-
estimated. In recurrent disease the underlying pathomechanism seems to be different. From 
MRI studies we assume an involvement of the presacral fascia and thus a different more inten-
sive surgical treatment strategy is mandatory. The aim of this study was to evaluate MRI scan 
for the diagnosis of presacral fasciitis as underlying cause for recurrent PSD and to establish 
a 3-step surgical therapy.
Methods: A retrospective analysis of prospectively collected data of patients with recurrend 
PSD or persistent coccydynia scheduled for MRI was performed. Main interest was the involve-
ment of the presacral fascia. If a presacral fasciitis was present an intensive treatment with a 
novel 3 step therapy concept was started: radical surgical resection, targeted antibiotic therapy 
and local antiseptic treatment with irrigation negative pressure therapy.
Results: From November 2019 to October 2021 a total of 12 patients was included (3 patients 
presented with coccydynia and 9 patients with multiple recurrent PSD). After MRI an involve-

ment of the presacral or precoccygeal fascia as well as a fistula from the scar tissue to the tail-
bone could be demonstrated. Periostal reaction was described in 3 MRIs. 3 patients presented 
with an osteomyelitis of a coccygeal vertebral bone. Considering this issue, we introduced 
our 3-step therapy concept mentioned above. Until abstract deadline 9 patients underwent 
treatment with uneventful postoperative course. Healing was finished without complications.
Conclusion: We suppose that presacral fasciitis is a frequent condition for the recurrence of 
PSD. To prevent further recurrence, the treatment of fasciitis is essential. Diagnosis can easily be 
proven with sacral MRI. Thus we recommend a combined 3 step therapy consisting of sinus ex-
cision, adapted antibiotic therapy and irrigation negative pressure therapy. Larger randomized 
controlled studies to support our hypothesis and the results of the treatment concept in this 
case series are needed.

  
80.3
Continuous improvement of patient care in a DKG-certified center for colorectal cancer
I. Obrecht, J. Slieker, A. Keerl, A. Nocito (Baden)

Objective: Certified cancer centers are institutions offering an interdisciplinary cooperation to 
pursue the best possible cancer treatment, based on defined criteria of quality. In the German-
speaking part of Switzerland, certification is issued by the German Cancer Society (DKG). A 
certified colorectal cancer center requires fulfillment of high standards in the fields of research, 
screening, diagnostics, surgical-medical therapy, follow-up, and palliative care. All patient data 
must be recorded and are evaluated on a yearly basis by auditing and through benchmarking, 
to ensure completion of the demanded requirements and track the progress. Having achieved 
ten years of certification at our hospital, we aimed to evaluate the ameliorations over time.
Methods: At our center, patient data have been prospectively collected from 01/01/2011 on-
wards, in a web-based database. We analyzed the data collected over ten years, comparing 
patients included from 2011 to 2015, to patients included from 2016 to 2020. A descriptive 
analysis is shown; statistical comparison will be added for the congress.
Results: In 2011-2015, 310 patients with colon carcinoma and 168 with rectal carcinoma 
were treated, compared to 305 colon- and 155 rectal carcinomas in 2016-2020. Comparing 
the first to the second five years of inclusion, the preoperative discussion at the tumor confer-
ence increased from 86% to 95% over time; the postoperative discussion at the tumor confer-
ence was steadily high with 97% vs 98%. The radiological description of the tumor margin to 
the mesorectal fascia increased from 38% to 90%. The amount of surgical revisions remained 
similar over time (10.6% vs 9.1% colon; 8.8% vs 7.9% rectum), as did postoperative mortality 
(3% vs 3%). Quality of TME went from 73% to 92%, and R0 resections of the rectum from 86% 
to 97%. Large progress was observed in documentation of the family history (6% vs 67%) 
and genetic counseling (0% vs. 28%). Additionally, psycho-oncologic care more than doubled 
(10% vs 24%).
Conclusion: Looking back on our first 10 years as a certified DKG-colorectal cancer center, we 
have achieved big steps in both surgical as non-surgical care. This amelioration is perceivable 
already after a few years of participation. The obligatory documentation and yearly revision of 
established quality criteria pushes hospitals to achieving a higher level of patient care.

  
80.4
Amelanotic melanoma of the anal margin
C. Dumont1, L. Parmentier1, C. Apestegui1, M. Matter2, G. Berthod1, C. Maurus1 (1Sion, 2Lausanne)

Objective: We describe the diagnostic and stepwise multimodal therapy of an amelanotic 
melanoma of the anal margin.
Methods: A 71 year-old otherwise healthy female patient presented with a mildly itching mass 
at the anal margin, with was occasionally bleeding. It was detected about 3 months before, not 
responding to an over the counter “hemorrhoid ointment”. The patient described a mild fecal 
urge incontinence.
Results: The physical exam showed a rosy exophytic nodular tumor of about 1x1 cm at the 
anal margin with an irregular surface, and a diagnostic R0-resection was performed timely. 
Histology showed an ulcerated amelanotic melanoma, pT4 Clark IV Breslow 5.2, mitotic index 
> 10/mm2. The classical melanoma markers were positive; KIT, NRAS and BRAF as well as GIST-
markers (CD34 and c-kit) were negative. No synchronous distant metastases were detected 
by PET-CT and cerebral MRI. Because of the high-risk histological profile, the initial scar was 
re-resected with a security margin of 2 cm (histology: tumor-free), and a sentinel lymph node 
excision (left inguinal and sciatic nerve region) was negative. The patient was included into a 
Pembrozilumab (anti-PD1) vs Placebo study, initially receiving placebo treatment. Two years 
later, a generalized perianal melanosis appeared, and a gluteal metastasis was diagnosed. 
The perianal skin was excised circumferentially, and the gluteal metastasis was resected. The 
patient then received anti-PD1 therapy. One year later, a PET-CT control revealed an iliac metas-
tasis, and local radiotherapy was initiated.
Conclusion: Anal margin amelanotic melanoma is rare and can easily be confounded with 
benign lesions. This case underlines the need for diagnostic resection and histologic exami-
nation of all excised lesions. The treatment needs to be multidisciplinary, involving surgeons, 
oncologists, dermatologists, radio-oncologists and the pathologist. Surgical options include 
large excision, metastasectomy and abdomino-perineal amputation.
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80.5
Isolation and characterization of mesenchymal stem cells of the hemorrhoidal tissue in 
human
A. Balaphas, B. Moeckli, E. Liot, J. Meyer, T. Laumonier, N. C. Buchs, S. Lacotte, C. Toso, F. Ris 
(Geneva)

Objective: Autologous mesenchymal stem cells from different origins have been proposed 
for the treatment of anal incontinence and encouraging preclinical and clinical results have 
been reported. Isolation of anal canal transition zone mesenchymal stem cells was previously 
described in pigs and it was hypothesized that these cells might have different properties than 
stem cells from other sources regarding anal sphincters healing. Excess tissue from haemor-
rhoid surgery could constitute an accessible source of anal canal transition zone tissue in 
humans. We aimed to develop a protocol for mesenchymal stem cell isolation directly from 
hemorrhoidal tissue in human.
Methods: After patients’ informed consent, tissue samples were procured from haemorrhoid 
surgery specimens. Transmural hemorrhoidal tissue samples were rinsed and digested with 
0.1% type I collagenase for 60 minutes at 37°C and mechanically disrupted. After differential 
centrifugation, the retrieved cells were plated on dishes with mesenchymal stem cell medium 
and dissociated with trypsin when confluent. Cells were used from passage 3 to 5 for flow 
cytometry analysis, cytology and differentiation assays.
Results: The isolation procedure was repeated 10 times and allowed to obtain a mean of 
232’250 +/- 83’448 primary cells per sample. Expanded cells exhibited a typical “fibroblast-
like” morphology and it was possible to culture them both in two and three dimensions, under 
specific conditions. Almost all cells were double positive for CD90/CD73 (99.0 +/- 0.7%), posi-
tive for CD105 (99.8 +/- 0.1%) and were negative for CD19, CD14, CD34, CD45 and HLA-DR, 
matching the definition of mesenchymal stem cell according to the international consensus. 
Trilineage differentiation assay demonstrated transformation of the isolated cells in adipocytes, 
osteoblasts and chondrocytes and thereby confirmed this phenotype.
Conclusion: We herein report the successful establishment of a protocol for hemorrhoidal 
tissue mesenchymal stem cell isolation and differentiation. This represents a key step in the 
establishment of an autologous mesenchymal stem cell therapy for patients suffering from 
anal incontinence. Further functional characterization of the isolated cells represents the next 
step before clinical validation.

  
80.6
Interdisciplinary combined sacrocolporectopexy: results after one-year follow-up
G. Bauci, T. Hülder, S. Bischofberger, W. Brunner, B. Schmied, L. Marti (St.Gallen)

Objective: Multicompartmental pelvic floor descensus typically affects women after meno-
pause, leading to a combination of faecal and urinary incontinence, dyspareunia, and evacu-
ation disorders. The aim of this study was to access postoperative quality of life and complica-
tions as well as outcome after one-year follow-up after operation of multicompartmental pelvic 
floor prolapse (POP).
Methods: All Patients undergoing ventral mesh rectopexy by surgical department and ante-
rior mesh sacrocolpopexy by gynecologists at the same time between 2015 and 2020 were 
enrolled. The study is a retrospective cohort study approved by the local Ethics committee. 
Follow-up was scheduled at 6 weeks, 6, and 12 months and consisted of clinical examina-
tion and questionnaires. Perioperative and long-time morbidity was assessed according to the 
Clavien-Dindo classification. Quality of life and patients’ satisfaction were evaluated at each 
consultation.
Results: Twenty-seven patients were included. All patients were seen at one-year follow-up. 
Demographic and clinical features are reported in Table 1. Preoperatively, 22 patients (81.5%) 
were diagnosed with stage II-III (POP-Q) prolapse and severe multicompartment descensus de-
tected on Magnetic Resonance (MR). Laparoscopic surgery was performed in 92.5% of cases 
and intraoperative conversion was necessary in 2 cases. In 15 cases (55%) a Dynamesh® Vis-
ible, in 11 cases (41%) a Gynamesh®, and in one (4%) case a Surgipro™ Mesh was used. No 
severe complications (Clavien-Dindo >=3) occurred postoperatively. 90-day mortality was 0%. 
Intraoperatively, a total of 1 vaginal, and 2 bladder lesions were corrected and healed without 
consequences. At 1 year, patients reported a high level of satisfaction and massive improve-
ment of QoL (8.5 Pt. VAS Scale). During follow-up, one patient had to be reoperated because 
of incisional hernia and one to cover vaginal mesh exposure. A tension free vaginal tape (TVT) 
had to be inserted in 4 patients (15%) due to new onset of urinary incontinence. Symptomatic 
recurrence of prolapse did not occur.
Conclusion: Interdisciplinary combined sacrocolporectopexy is an effective therapy of multi-
compartmental pelvic floor descensus. It is a safe procedure with low perioperative morbidity 
and high patients’ satisfaction. Therefore, it might be the procedure of choice to correct multi-
compartmental POP.

 
Age (Years - Range) 68,5 (50-84) 
ASA (Score) 59% ASA II, 22% ASA III, 19% ASA I 
BMI (Kg/m2 - Range) 24,5 (19.5 – 38.8) 
Hospitalisation (Days - Range) 7.5 (5-13) 
Satisfaction Post-OP (VAS scale, Max. 10 Pt.) 8.2 Pt. 

 
Table 1. Demographic and clinical features 
 
Table 1. Demographic and clinical features.

80.7
A multifactorial intervention to reduce use of antibiotics in acute uncomplicated diverticu-
litis – a single centre feasibility study
R. Galli, D. Mitas, P. Molteni, E. Burri, S. Lamm, R. Rosenberg (Liestal)

Objective: Standard treatment for uncomplicated diverticulitis in our institution consists of an-
tibiotics. However, current evidence suggests that bacterial infection has a less predominant 
role than previously thought, and that uncomplicated acute diverticulitis may be a self-limiting 
condition in which inflammation can be managed without antibiotics. With the support of a 
multidisciplinary team we developed an intervention in order to reduce the use of antibiotics 
for patients with uncomplicated diverticular disease.
Methods: Standard practice and knowledge of current evidence were investigated with a 
structured survey sent to general practitioners and gastroenterologists with private practice 
in the area. A clinical process model for treatment of uncomplicated left-sided diverticulitis 
was created and exclusion criteria were selected in order to define patients with a high risk of 
developing complications. An educational intervention based on current evidence and the new 
treatment pathway was conducted on hospital staff as well as primary care physicians in the 
area in order to raise awareness about the possibility of avoiding antibiotics in uncomplicated 
diverticulitis. Patients were also involved and received an informative sheet about the rationale 
of the new treatment, the planned follow up and warning signs warranting further investiga-
tions and referral in case of outpatient treatment. All patients from May 2021 to December 
2021 with a computed tomography-verified left-sided acute uncomplicated diverticulitis were 
included in the study and evaluated prospectively.
Results: Of 60 patients with acute uncomplicated diverticulitis, 23 (38%) were eligible for treat-
ment without antibiotics. High inflammatory markers on presentation were the main reason 
(84%) for giving antibiotics. Adherence to the new policy was 74%. None of the 17 patients 
initially managed without antibiotics failed conservative treatment.
Conclusion: This project confirmed that treatment of uncomplicated diverticulitis without anti-
biotics can successfully be offered to a selected group of patients without altering the course 
of the disease. Further efforts are needed in order to overcome existing barriers to rational an-
timicrobial use such as lack of trust in new guidelines, general uncertainty and risk avoidance, 
patients’ expectations for antibiotic treatment, and fear of legal consequences.

  
80.8
Impact of gut microbiota and immune contexture on effectiveness of neo-adjuvant chemo-
radiotherapy in locally advanced rectal cancer (LARC)
R. Roesel1, C. Basso2, S. Epistolio3, J. Djordjevic2, E. Sorrenti2, L. Terzaghi2, J. Galafassi2, P. Spina3, S. 
G. Popeskou1, F. Mongelli1, M. Frattini3, G. Iezzi2, D. Christoforidis1 (1Lugano, 2Bellinzona, 3Locarno)

Objective: Among patients affected by Locally Advanced Rectal Cancer (LARC), 15-20% ul-
timately reveal a complete pathological response to the neo-adjuvant chemo-radiotherapy 
nCRT), which might render the surgical resection no longer necessary. However, the possibil-
ity to adopt alternative management options, such as a “wait and see” strategy, is hampered 
by the lack of reliable indicators of complete responsiveness to nCRT. Our hypothesis is that 
the composition of LARC-associated microbiome and immune contexture may predict the re-
sponsiveness to nCRT. We therefore proceed to a quantitative and qualitative evaluation of gut 
microbiome composition and immune contexture in LARC bioptic tissues and we then com-
paratively evaluated those markers in complete responders (Tumor regression grade, TRG,1) 
versus others (TRG2-3-4).
Methods: FFPE (Formalin Fixed Paraffin Embedded) LARC tissues from diagnostic biopsies and 
corresponding resections from patients treated at our hospital from 2012 to December 2019 
were collected. Following sample deparaffinization, n. 71 genomic DNA (gDNA) and total cellu-
lar RNA were extracted. DNA used for microbiome analysis, upon amplification and sequencing 
of the hypervariable V3-V4 region of 16S gene. Expression of immune cell genes was evaluated 
by the Nanostring PanCancer Immune profiling panel on extracted RNA.
Results: Regarding the Microbiome profile we found no difference in terms of biodiversity 
between complete responders and others. However, we found some species significantly 
disregulated, in particular an over-expression of Alloprevotella Rava and down-expression of 
Porphyromonas Asaccharolytica, Turicibacter Sanguinis, Leptotrichia Trevisanii, Fusobacterium 
Nucleatum. The immune contexture analysis revealead a significant disregulation of 41 genes.
Conclusion: FFPE tissues from diagnostic biopsies proved suitable for the analysis of LARC-as-
sociated microbiome and immune contexture. A specific microbiome signature appears to be 
associated with responsiveness to neo-adjuvant chemoradiotherapy. Defined immune related 
genes, in particular those associated with IFN-gamma response, are up-regulated in tumors ex-
hibiting complete response. A possible associations between the bacterial species significantly 
disregulated and this favorable immune contexture is currently under investigation.
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No difference in alpha diversity metrics (TRG1 vs others)

No difference in alpha diversity metrics (TRG1 vs others).

Differential abundance testing (TRG1 vs others)

Differential abundance testing (TRG1 vs others).

Reference
Prediction 1    2    3    4

1  0.6  0.3  7.7  2.3
2  1.4  0.0  4.6  3.7
3 18.6 15.7 16.6 15.7
4  2.3  1.1  5.4  4.0

Accuracy (average) : 0.2114

Reference
Prediction other one

other 76.0 22.9
one 1.1  0.0

Accuracy (average) : 0.76

Accuracy is low also with RFE, no positive predictive value using both TRG 1 vs others and 1-2-3-4

Accuracy is low also with RFE, no positive predictive value using both TRG 1 vs others and 
1-2-3-4.

Basic Research

81.1
Intracellular proprotein convertase subtilisin/kexin type 9: recruitment and regulatory role 
in mitochondrial architecture and bioenergetic
J. Gavini1, D. Leuenberger1, T. Yarahmadov1, N. Dommann1, A. Keogh1, N. Melin1, M. Tschan1, J.-M. 
Nuoffer1, D. Hertig1, B. Zuber1, A. Odriozola1, R. Tombolini1, M. Chrétien2, M. Mbikay2, D. Candinas1, 
D. Stroka1 (1Bern, 2Montreal/CA)

Objective: Circulating Proprotein convertase subtilisin/kexin type 9 (PCSK9) captured the sci-
entific community’s attention as powerful target to fight against high serum cholesterol and its 
associated adverse consequences. Despite the well-described role of PCSK9 in impairing the 
recycling of low-density lipoprotein receptor (LDLR) on hepatocytes, its intracellular importance 
in metabolism modulations remain largely unexplored. Here, we describe a novel intracellular 
function of PCSK9 in hepatocyte metabolism and in liver regeneration.
Methods: A surgical model of partial hepatectomy (PH) was used to induce liver cell prolifera-
tion and serological and histological lipo- and glyco-metabolic perturbations were investigated 
in PCSK9 knockout and wild-type mice before and after PH. Mitochondrial bioenergetic level, 
compartmental architecture as well as intracellular localization and function of PCSK9 were 
further analyzed in vitro on murine primary isolated hepatocytes and PCSK9 lentiviral knock-
down human liver cancer cell lines.
Results: Loss of PCSK9 expression led to a basal higher mitochondrial bioenergetic status 
in hepatocytes, characterized by a profound remodeling of mitochondrial architecture. Livers 
from PCSK9 knockout mice displayed a diffuse oxidative stress and a significant upregulation 
of cellular detoxification and superoxide radicals removal genes induced by the activation of 
c-Jun N-terminal kinase (JNK) pathway before PH. PCSK9 deficient mice showed a primed 
compensatory hepatic hyperplasia after PH, accompanied by an earlier transient regeneration-
associated steatosis due to a higher LDLR expression and cholesterol uptake, with an increased 
ß-oxidation, gluconeogenesis and glycolysis rate. Tetramethylrhodamine ethyl ester staining 
of isolated hepatocytes and liver cancer PCSK9 knockdown clones revealed a significantly 
reduced mitochondrial membrane potential when compared to controls. Confocal live-cell 
imaging and proteins immunoprecipitation showed respectively a mitochondrial recruitment 

of PCSK9 in proliferating cells and its interaction with mitochondrial membrane carriers and 
chaperons.
Conclusion: Despite the role played by circulating PCSK9 in regulating systemic cholesterol 
levels, our data shed light on its intracellular impact on mitochondrial architecture, membrane 
polarization and related metabolic perturbations in compartmental bioenergetics.

  
81.2
Outer membrane vesicles as carriers for bacterial extracellular ATP modulate local and 
remote inflammation in peritoneal sepsis
D. Spari1, A. Schmid2, S. Murugan1, L. Salm1, D. Stroka1, D. Candinas1, G. Beldi1 (1Bern, 2Interlaken)

Objective: Adenosine triphosphate (ATP) may be released to the extracellular space and acti-
vate specific purinergic receptors to modulate inflammatory responses. In addition to eukary-
otes, ATP is also released by bacteria. This bacterial extracellular ATP (eATP) subsequently may 
act as an inter-kingdom signaling molecule between bacteria and its host. How ATP is secreted 
by bacteria and its consequences in systemic infection such as sepsis remains unclear. This 
study aims to determine how ATP is secreted by bacteria and to elucidate its interaction with 
the host immune system in a model of peritoneal sepsis.
Methods: Bacteria from septic patients were isolated from peritoneal washes. Peritoneal sepsis 
in mice was induced by cecal ligation and puncture. Peritoneal fluid was collected, (an)aerobi-
cally plated and colonies were identified by 16S-sequencing. EATP was periodically measured 
from bacteria culture supernatant using a luciferin-luciferase assay. Bacteria in culture were 
counted by plating and the amount of live/dead bacteria was assessed using flow cytometry. 
To specifically assess the role of bacterial eATP in vivo, E. coli K-12 BW25113 parental strain 
from the keio collection was used, transformed with a plasmid coding for an apyrase and i.p. 
injected. Furthermore, a hypervesiculation mutant of this keio collection was used to collect 
outer membrane vesicles (OMV). These OMV were then loaded with ATP using electroporation 
and injected i.p in mice.
Results: All bacteria that were isolated from human or mouse peritoneal washes were able 
to secrete ATP in a growth-phase dependent manner in vitro. In addition to passive release by 
dying bacteria, we have identified that the amount of eATP is connected with the formation 
of outer membrane vesicles (OMV) as shown by the E. coliΔtolB hypervesiculation mutant. 
Whole bacterial eATP led to a significant worse outcome in mice suffering from peritoneal 
sepsis. In addition, bacterial eATP specifically delivered via OMV worsened septic outcome as 
well, critically modulating neutrophil recruitment. At the infection site, ATP-loaded OMV led to 
an impaired recruitment of neutrophils whereas in the lung they led to an elevated infiltration.
Conclusion: OMV serve as a carrier of bacterial wall LPS on its surface as well as bacterial eATP 
as its content and specifically alter the outcome during sepsis influencing neutrophils locally 
as well as at remote sites.

  
81.3
Non-alcoholic steatohepatitis alters antigen-specific response against hepatocellular car-
cinoma in mice
S. Lacotte, F. Slits, A. Peloso, M. Tihy, Q. Gex, B. Moeckli, C. Toso (Geneva)

Objective: Non-alcoholic steatohepatitis (NASH) can lead to hepatocellular carcinoma (HCC). 
At time immunotherapy is used as first line treatment of advanced HCC, the impact of NASH on 
anti-cancer immunity remains unclear. We aim at assessing the tumor-specific T cell immune 
response in the presence of NASH in a mouse model of HCC recurrence.
Methods: We engineered an HCC cell line (RIL-175) with a cytoplasmic expression of ovalbu-
min (OVA) protein. C57BL/6N mice fed a high-fat (HFD) or a control diet (CD) for 35 weeks were 
injected in the portal vein with 1.5.105 RIL-175-LV-OVA-GFP cells.
Results: After 35 weeks of HFD, mice were obese and developed a massive steatosis with 
inflammation. In the liver of HFD-fed mice, we observed an increase of the CD8+ T cell subset 
corresponding to an expansion of the population of CD44+ CXCR6+ PD-1+ CD8+ T cells, known 
to promote NASH lesions. Fourteen days after injecting RIL-LV-OVA-GFP cells, HFD-fed mice de-
veloped a higher percentage of peripheral OVA-specific CD8 T cells than CD-fed mice (8.31 
vs. 3.67%; p=0.010), but these cells were not able to prevent HCC growth, resulting in larger 
tumors in HFD-fed mice (620 vs. 1603mm3, p=0.051). In the liver, OVA-specific CD44+ CXCR6+ 
CD8+ cells were present in a similar manner in CD and HFD-fed mice, however with a higher 
expression of PD-1 in HFD-fed mice, suggesting a lower immune activity (MFI 12605 vs. 16083, 
p=0.0159). Using anti-CD122 antibody acting in decreasing the CXCR6+ PD-1+ cell subset, 
we were able to restore OVA-specific CD8 activity through a decrease in PD-1 expression (MFI 
16406 vs. 10516, p=0.0571), and to decrease HCC growth compared to HFD mice non treated 
with anti-CD122 (p=0.0286).
Conclusion: The immune system is altered and fails to prevent HCC growth in HFD-fed mice. 
This effect is primarily linked to a higher representation of CD44+ CXCR6+ PD-1+ CD8+ T cells. 
Treatment with anti-CD122 act on these cells, and prevent HCC growth.

  
81.4
Hyperspectral evaluation of liver oxygenation in a murine model of metabolic associated 
liver disease and hepatocellular carcinoma
A. Peloso, S. Lacotte, B. Moeckli, G. Oldani, M. Tihy, L. Rubbia-Brandt, C. Toso (Geneva)

Objective: Untreated MAFLD is a continuum of disease ranging from hepatic steatosis to cir-
rhosis and hepatocellular carcinoma (HCC). Throughout the disease progression, a change 
in hepatic hemodynamics occurs as portal hypertension. Hepatic arterial buffer response is 
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a compensatory mechanism to maintain liver perfusion facing reduction of portal flow. These 
changes could also impair hepatic oxygenation homeostasis. The aim of this study is to test this 
hypothesis in mouse models and to shed light on the oxygenation of fatty, portal hypertensive 
liver and its impact on HCC carcinogenesis.
Methods: C57BL/6 mice were fed a HFD starting from 4 weeks of age, porto-systemic shunts (or 
sham) were created at 8 weeks, and monitored up to 40 weeks. ND-fed non-shunted mice were 
used as control group. Hyperspectral imaging (HSI) was utilized to quantify tissue oxygenation 
(StO2) of ND, HFD and HFD-shunted mice. In a second set of experiment, we explored the role 
of a common hepatic artery ligation in the studied DEN-induced HFD mouse model.
Results: HFD induced hepatic steatosis and portal pressure compared to ND. Porto-systemic 
shunt could deviate about 67% of the portal flow through the spleen to the systemic circu-
lation, thus reducing portal pressure close-to-normal levels. Compared to control mice, HFD 
feeding increased liver oxygenation (p=0.0004), while shunting restored a close to normal 
level (p<0.001). The oxygenation of small bowel is decreased in a similar manner in both HFD 
and HFD-shunted mice. In HFD-fed mice, artery ligation led to less carcinogenesis compared 
to mice without artery ligation (p=0.026). In addition, artery ligation was also associated with 
smaller HCCs (p=0.027).
Conclusion: Early stages of MAFLD alter hepatic oxygen homeostasis. Fatty liver, when associ-
ated to portal hypertension, express higher liver oxygenation levels, compared to control group. 
This could due to hepatocyte ballooning with a narrowing of portal system, thus bring portal 
hypertension state with a simultaneous arterial buffer response. Additionally, small bowel of 
portal hypertensive mice showed lower oxygen levels mirroring an intestinal venous conges-
tion typical of portal hypertension. Oxygen deprivation, through artery ligation, decreases HCC 
carcinogenesis and reduces HCC nodules volume. Yet further research is needed but oxygen 
homeostasis seems play a role in MAFLD progression as well in HCC pathophysiology.

81.5
Cirrhosis, a vascular disease? Preliminary results from a new experimental model
B. Moeckli1, G. Oldani1, A. Peloso1, L. A. Orci1, F. Slits1, Q. Gex1, N. D. Theise2, S. Lacotte1, C. Toso1 
(1Geneva, 2New York/US)

Objective: Liver cirrhosis is a chronic, progressive disease with a myriad of different etiolo-
gies. Once established, cirrhosis is considered irreversible. We hypothesize that all different 
etiologies share a common vascular injury pattern that occurs early in the disease course. Two 
simultaneous insults to the liver vasculature are responsible for the initiation and progression 
of the fibrotic disease process. To test this hypothesis we developed a new experimental model.
Methods: Male adult C57Bl6 mice were subjected to the following procedures: 1) Partial liga-
tion of the inferior vena cava (IVC) to a diameter of 0.6 mm to reduce the IVC by 70% and 
create an outflow obstruction. 2) Injection of 50µm microspheres in the portal vein to obstruct 
distal branches of the portal vein. Mice were sacrificed at 6 and 12 weeks after the intervention 
(n=5). Groups with a sham intervention, only partial ligation of the IVC or only portal emboliza-
tion served as controls (n=7). The rate of fibrosis was assessed with an automated machine-
learning tool in Masson Trichome stained tissue slides.
Results: Mice subjected to portal embolization suffered from high mortality in the immediate 
postoperative period (30.4%). All other animals survived until sacrifice. Animals that underwent 
both procedures had an elevated serum bilirubin (14 vs 3.6 µmol/L, p=0.007), but none of the 
animals developed ascites. 40% and 60% of animals developed macroscopic nodular liver 

disease at 6 and 12 weeks respectively. Mice developed progressive liver fibrosis at 12 weeks 
(2.84 vs 0.13%, p=4.5e-5) compared to 6 weeks (1.36 vs 0.13%, p =5.9e-4). Animals with 
both microscopic venous congestion and presence of microspheres in distal branches of the 
portal vein exhibited the highest percentage of fibrosis (3.53 vs 0.41% fibrosis, p =0.0018).
Conclusion: The results of our preliminary study highlight the importance of vascular pro-
cesses in the development of liver cirrhosis. This could potentially provide a therapeutic target, 
common to all underlying etiologies of liver cirrhosis.

  
81.6
CD26-inhibition correlates with the absence of chronic lung allograft dysfunction and de-
creases fibroblast activity in vitro
I. Moneke1, E. Ögütür1, S. Chatterjee2, M. Haberecker3, J. H. Jang3, S. Fähndrich1, Ö. Senbaklavaci1, 
E. Faccioli3,4, I. Opitz3, B. Passlick1, S. Diederichs1,5, W. Jungraithmayr1 (1Freiburg/DE, 2Philadel-
phia/US, 3Zurich, 4Padua/IT, 5Heidelberg/DE)

Objective: Chronic lung allograft dysfunction (CLAD) limits the survival after lung transplanta-
tion (Tx). CLAD is characterized by progressive fibrosis of small airways and lung parenchyma. 
No effective therapy is available that reverses or prevents CLAD. CD26 is a molecule with enzy-
matic activity also playing a key role in the progression of fibrotic diseases. Here, we analyzed 
the inhibitory effect of CD26 on fibroblast activity in vitro and the role of CD26-inhibition on 
allograft rejection in lung transplant patients.
Methods: Profibrogenic mRNA and protein levels were analyzed in vitro on the CD26-express-
ing fibroblast cell line Wi-38 using RT-qPCR and Western blot. CD26 was inhibited by Vildaglip-
tin. Migration and proliferation activity of activated fibroblasts were analyzed by Incucyte® and 
Celltiter-Glo®. Characteristics of patients undergoing lung Tx between 2004 and 2021 were 
reviewed. Lung biopsies were analyzed by immunohistochemistry (IHC) for CD26.
Results: In vitro, the expression of profibrogenic genes (αSMA, FAPα, IGFBP7, Collagen 3 and Fi-
bronectin) was significantly reduced in activated lung fibroblasts by Vildagliptin treatment. Also, 
migration and proliferation activity were attenuated by Vildagliptin. In 221 patients analyzed, 
CLAD was absent in 34 patients treated with the CD26-inhibitor Sitagliptin vs. an incidence of 
18% in patients without Sitagliptin intake (p=0.02). Five-year survival in patients on Sitagliptin 
was significantly improved vs. patients without CD26-inhibitor intake (80% vs. 58%, p=0.006). 
Likewise, the incidence of acute cellular rejection (ACR) was significantly reduced in patients 
on Sitagliptin (7% vs. 35%, p=0.01). IHC of patient lung biopsies showed expression of CD26 
in perifibrotic areas of CLAD lesions. Additional clinical data from University Hospital Zurich and 
from University Hospital Padua confirmed the finding that Sitagliptin intake correlated with the 
absence of acute and chronic allograft rejection.
Conclusion: CD26-inhibition attenuates key pro-fibrotic mediators and fibroblast activity in vitro. 
Impressively, patients on CD26-inhibitor did not show any CLAD. Moreover, ACR was significantly 
reduced. Gliptins which are in routine clinical use for the treatment of type II diabetes therefore 
seem to have great potential to be repurposed for a novel clinical application against lung 
allograft rejection.

  
81.7
Diagnostic algorithm for patients with metastases to the bones
G. Schelling1, P. Häfeli2, C. Theus1, B. Fuchs2 (1Winterthur, 2Lucerne)

Objective: The treatment of patients with metastases to bone is highly challenging and com-
plex. With the advent of the latest systemic treatment additions, survival of these patents dra-
matically improved. Because patients live longer, the traumatologist must adapt the historically 
based concept because patients may start to survive the implant. To avoid unnecessary revi-
sions, the initial surgical approach must be revisited.
Methods: We performed a search of the current literature on bone metastasis und multidis-
ciplinary treatment, with specific focus on how to best approach and work-up these patients.
Results: Before performing any therapeutic act, the following 10 parameters have to be taken 
into consideration before initiation of any treatment. 1.) Type of diagnosis: is it indeed a metas-
tasis? (or hematological tumor, sarcoma?); is lytic, blastic or mixed?; type of biopsy required? 
2.) status of metastasis: solitary versus oligometastatic? Any visceral or cerebral lesions? 3.) 
ECOG of patient? Any other diagnoses? 4.) specific tumor characteristics? Type of therapies 
considered? 5.) survival in months? Using Pathfx.org or OptiModel. 6. Imaging: complete 
metastatic status, local extent of tumor; 7. Non-surgical treatment modalities and their poten-
tial response (drug, hormone and chemotherapy, radiation therapy, interventional therapies 
(RFA, Cryo) incl. embolization, and pain treatment; 8.) Size and localization of metastasis; 9.) 
potential risk of fracture (small, impending, fracture); 10.) Surgical options (osteosynthesis, 
resection-endoprosthesis, resection only, amputation).
Conclusion: Current treatment approaches for metastases to the bones are not focused any 
more on the evaluation of the local bone stability and thereby preparing the patient for further 
therapies. A modern team approach requires the multidisciplinary evaluation of all potential 
options at diagnosis and before initiation of treatment.
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Hepato-Pancreatico-Biliary

83.1
Systematic review of enhanced recovery after pancreatic surgery
F. Bergfelder1, P. Probst1, M. Baechtold1, P. Renzulli2, F. Hauswirth2, M. K. Müller1 (1Frauenfeld, 
2Münsterlingen)

Objective: The concept of “fast track surgery” was first implemented in the 90’s. Later enhanced 
recovery after surgery (ERAS) concepts were established also for pancreatic surgery. These 
contain specific preoperative counselling, nutritional therapy, epidural analgesia, perioperative 
iv-fluid restriction, avoidance or early removal of tubes, drains and catheters, early mobilization 
and early oral feeding. The aim of this systematic review was to summarize the evidence for the 
potential benefit regarding postoperative outcomes in pancreatic surgery.
Methods: Systematic literature search was performed in CENTRAL, Medline and Web of Sci-
ence without language restrictions. Randomized controlled trials (RCT) investigating any kind 
of enhanced recovery program in pancreatic surgery were included. Postoperative outcomes 
were analysed with a random-effects model by either the Mantel-Haenzsel or inverse variance 
method. Cochrane RoB 2.0 tool and GRADE approach was used for assessment of risk of bias 
and certainty of evidence.
Results: Finally, six randomized controlled trials (RCT) with 646 patients were included. The 
risk of delayed gastric emptying was significantly reduced in the ERAS group (odds ratio 0.44; 
95%-CI: 0.28 to 0.69; p<0.01; certainty of evidence: moderate). Likewise length of hospital stay 
was shortened by about 3 days (95%-CI: -5.7 to -0.2 day; p=0.03; certainty of evidence: low). 
Mortality, postoperative complications like pancreatic fistula, intra-abdominal fluid collections, 
bile leak or post-pancreatectomy hemorrhage were not altered by the ERAS concept (certainty 
of evidence: moderate to low).
Conclusion: After pancreatic surgery, the ERAS protocol results in shortened length of hospital 
stay and less delayed gastric emptying. Mortality or postoperative morbidity were not affected 
by the ERAS concept.

  
83.2
Magnetic resonance cholangiopancreatography enhanced by virtual reality as a novel tool 
to improve the understanding of biliary anatomy and the teaching of surgical trainees
S. Staubli1,2, P. Maloca1, J. Kunz1, A. Dirnberger1, A. Allemann1, J. Gehweiler1, S. Soysal1, R. Droeser1, 
S. Däster1, G. Hess1, D. Raptis2, O. Kollmar1, M. von Flüe1, M. Bolli1, P. Cattin1 (1Basel, 2London/UK)

Objective: A novel picture archiving and communication system (PACS) compatible virtual real-
ity (VR) software, displays cross-sectional images in VR. VR magnetic resonance cholangiopan-
creatography (MRCP) was tested to improve the anatomical understanding and intraoperative 
performance of minimally invasive cholecystectomy (CHE) in surgical trainees.
Methods: We used an immersive VR environment to display volumetric MRCP data (Specto 
VRTM). First, we evaluated the tolerability and comprehensibility of anatomy with a validated 
simulator sickness questionnaire (SSQ) and examined anatomical landmarks. Second, we 
compared conventional MRCP and VR MRCP by matching three-dimensional (3D) printed 
models and identifying and measuring common bile duct stones (CBDS) using VR MRCP. Third, 
surgical trainees prepared for CHE with either conventional MRCP or VR MRCP, and we meas-
ured perioperative parameters and surgical performance (validated GOALS scores).
Results: Of 74 participating clinicians, 34, 27, and 13 contributed data to the first, second, and 
third study phases, respectively. All participants determined the relevant biliary structures with 
VR MRCP. The median SSQ score was 0.75 (IQR: 0, 3.5), indicating good tolerability. VR MRCP 
provided a faster and more accurate understanding of the anatomy compared to conventional 
MRCP with printed MRCP models: We obtained a median of 90 s (IQR: 55, 150) and 72.7% 
correct answers with VR MRCP versus 150 s (IQR: 100, 208) and 49.6% correct answers with 
conventional MRCP, respectively (p < 0.001). CBDS was correctly identified in 90.5% of VR 
MRCP cases. The median GOALS score was higher after preparation with VR MRCP than with 
conventional MRCP for CHE: 16 (IQR: 13, 22) and 11 (IQR: 11, 18), respectively (p = 0.27).
Conclusion: VR MRCP allows for a faster, more accurate understanding of displayed anatomy 
than conventional MRCP and potentially leads to improved surgical performance in CHE in 
surgical trainees.

  
83.3
Minimally-invasive pancreatic enucleation (MI-pEn): systematic review and PRISMA  
compliant metanalysis of short-term outcomes compared to open surgery
R. Roesel1, L. Bernardi2, P. E. Majno-Hurst2, A. Cristaudi2 (1Geneva, 2Lugano)

Objective: Minimally Invasive Pancreatic Enucleation, either laparoscopic or robot-assisted, is 
rarely performed. The aim of this study was to evaluate the published evidence for its short-term 
outcomes in comparison to standard open surgery.
Methods: PubMed (MEDLINE), Cochrane Library and Scopus (ELSEVIER) databases were 
searched for articles published from January 1990 to August 2021. Studies which included 
more than 10 cases of minimally-invasive pancreatic enucleation were included. Data on the 
outcomes were synthetized and meta-analyzed when appropriate.
Results: Thirty-one studies involving 1740 patients were included in the systematic review, 799 
patients (45.9%) underwent pancreatic enucleation with minimally invasive approach with 
10% conversion rate. Surgery was performed in 63.5% of cases on the body/tail of the gland. 

The cumulative postoperative mortality was 0.13% and the major postoperative morbidity 
(Clavien-Dindo III-IV-V) 50.3%. Clinically relevant pancreatic fistula was observed in 17% of the 
patients. Eight studies with a total of 626 patients were included in the metanalysis. Compared 
with the standardized open approach, mean length of hospital stay was significantly reduced 
in patients undergoing minimally invasive pancreatic enucleation of 2.32 days (95% CI: -3.80 / 
-0.96; p = 0.001; I2=50%). Operative time, blood loss, major post-operative morbidity and clini-
cally relevant pancreatic fistula rate were comparable between the two groups. One hundred 
and fourteen robot-assisted enucleations (performed in 54% of cases on pancreatic head/
uncus), entered in a subgroup analysis with comparable results to open surgery.
Conclusion: Minimally-Invasive approach for pancreatic enucleation is feasible and reduces 
time to functional recovery compared with open surgery without increasing the risk of major 
complications, particularly clinically relevant pancreatic fistulas.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Flow chart of the literature search according to the Prisma Guidelines. 
 
 

 
Figure 3: Funnel Plot of primary outcome: Length of Stay in MI-pEN. 
 

Records screened 
(n = 1773) 

Records excluded 
(n = 1714) 

Full text arcticles 
assessed for elegibility 
(n = 59) 

Full text excluded  
(n = 18) 

Studies included in 
qualitative synthesis 
(n = 31) 
 

Identification of new studies via databases and registers 

Id
en

tif
ic

at
io

n 
Sc

re
en

in
g 

 
In

cl
ud

ed
 

Studies included in 
quantitative synthesis 
(n = 8) 
 

Additional Records 
identified through other 
sources 
(n=0)ucleation”) 

Records identified 
through database 
searching 
(n=1773)ucleation”) 

El
eg

ib
ili

ty
 

Figure 1. Flow chart of the literature search according to the Prisma guidelines.

A 

 
B 

 
C 

 
D 

 
E 

 
 
Figure 2: Forest Plot of the main outcomes.  
Legend: A: Operative Time, B: Blood Loss, C: Major Morbidity (Clavien-Dindo III-IV), D: POPF B/C, E: Length of Stay 
 
 
 
 
 
 

Figure 2. Forest plot of the main outcomes.
Legend: A: Operative Time, B: Blood Loss, C: Major Morbidity (Clavien-Dindo III-IV), D: POPF B/C, E: 
Length of Stay



swiss knife 2022; 19: special edition  47

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Flow chart of the literature search according to the Prisma Guidelines. 
 
 

 
Figure 3: Funnel Plot of primary outcome: Length of Stay in MI-pEN. 
 

Records screened 
(n = 1773) 

Records excluded 
(n = 1714) 

Full text arcticles 
assessed for elegibility 
(n = 59) 

Full text excluded  
(n = 18) 

Studies included in 
qualitative synthesis 
(n = 31) 
 

Identification of new studies via databases and registers 

Id
en

tif
ic

at
io

n 
Sc

re
en

in
g 

 
In

cl
ud

ed
 

Studies included in 
quantitative synthesis 
(n = 8) 
 

Additional Records 
identified through other 
sources 
(n=0)ucleation”) 

Records identified 
through database 
searching 
(n=1773)ucleation”) 

El
eg

ib
ili

ty
 

Figure 3. Funnel plot of primary outcome: length of stay in MI-pEN.

83.4
Robotic distal pancreatectomy, a novel standard of care? First benchmark values for surgi-
cal outcomes from 14 international expert centers
P. Müller1, E. Breuer1, C. Tschuor2, O. Saint-Marc3, T. Keck4, A. Coratti5, M. De Oliveira1, P. Allen6,  
P. Giulianotti7, C. Oberkofler1, F. Nickel8, B. Groot Koerkamp9, J. Martinie10, C. Yeo11, T. Hackert8,  
H. Petrowsky1, J. He12, U. Boggi13, I. H. Borel-Rinkes14, P.-A. Clavien1 (1Zurich, 2Copenhagen/DK, 
3Orleans/US, 4Lübeck/DE, 5Grosseto/IT, 6Durham/UK, 7Chicago/US, 8Heidelberg/DE, 9Amsterdam/
NL, 10Charlotte/US, 11Philadelphia/US, 12Baltimore/US, 13Pisa/IT, 14Utrecht/NL)

Objective: Robotic distal pancreatectomy (DP) is emerging as the preferred treatment for body 
and tail tumors of the pancreas. To enable conclusive comparisons with the standard open 
or laparoscopic approaches and robotic surgery among centers, novel benchmark outcome 
values are urgently needed. Therefore, the aim of this study was to identify benchmark values 
from expert centers beyond the learning curve.
Methods: This multicenter study analyzed outcomes from consecutive patients undergoing 
robotic DP for resectable malignant or benign lesions from 14 international expert centers. 
After the learning curve, defined as the first 10 cases of robotic DP, all consecutive patients 
were included from the start of the program up to June 2020 with a minimum follow-up of 1 
year. Benchmark patients were those without significant comorbidities including obesity (BMI 
>35kg/m2) cardiac disease, chronic pulmonary disease. Benchmark cutoff values were derived 
from the 75th or the 25th percentile of the median values of all benchmark centers.
Results: After reaching the learning curve, 289 (47%) of a total of 614 consecutive patients 
qualified as benchmark cases. The proportion of benchmark patients varied between 24%-
64% per center. Benchmark cut-offs showed a low 6 month- postoperative mortality (<0.6%), 
but high overall morbidity (<58.3%). Benchmark cutoffs for operative time (<300min), con-
version rate (<3%), clinically relevant pancreatic fistulas (<26.9%), CCI at 90-days (<14.8), 
hospital stay (<7 days) and readmission rate (<22.9%). Benchmark cut-offs for complications 
remained unchanged after 3 months follow-up.  For ductal adenocarcinoma benchmark cut-
offs for number of lymph nodes were > 19 with an R0 resection rate of > 85%, and an overall 
survival of >86% and >52% after 1- and 5-years, respectively. Centers with a low cohort of 
benchmark patients (more difficult cases) had less clinically relevant pancreatic fistula (9% vs. 
23%) and less overall complications (32% vs. 48%).
Conclusion: This benchmark analysis sets novel reference values for robotic DP, indicating 
favorable outcomes as compared to laparoscopic and open DP. These references values may 
serve for quality control of surgery in centers embarking in robotic DP, and include the proce-
dure in the standard of care.

  
83.5
Systematic review on the use and management of drainages in pancreatic surgery
L. Pietrogiovanna1, S. Canovi1, P. Probst2, F. Hauswirth1, M. K. Müller2, P. Renzulli1 (1Münsterlingen, 
2Frauenfeld)

Objective: The use of drains in pancreatic surgery, both in distal pancreatectomy (DP) and 
partial pancreaticoduodenectomy (PD) is controversial. The aim of this meta-analysis was to 
assess the potential benefit of drainage use in pancreatic surgery on postoperative outcomes.
Methods: A systematic literature search was performed in MEDLINE, Web of Science and CEN-
TRAL. All RCTs investigating the use and management of any drainage in patients undergoing 
pancreatectomy were included. Data on mortality, postoperative complications and length of 
hospital stay (LOS) were analysed. A random-effects model for Mantel-Haenzsel and inverse 
variance analysis was used. Cochrane RoB 2.0 tool and GRADE approach was used for assess-
ment of risk of bias and certainty of evidence.
Results: Ten RCTs investigating drainage vs no drainage, timing of drainage removal or type 
of drainage in PD such as DP with a total of 2004 patients were included. Drainage vs no 
drainage: Three RCTs (two with PD and DP, one with PD only). Neither mortality (OR 1.57, 95%-
CI: 0.62 to 3.93 p=0.34) nor overall complications (OR 0.88, 95%-CI: 0.71 to 1.08, p=0.21) 
differed between both groups (certainty of evidence: low). However, one trial was stopped pre-
maturely because of higher 90-day mortality in the no drainage group.
Early vs late drainage removal: Four RCTs (two with PD and DP, two with PD only). Early drain 
removal resulted in both a significant reduction of chyle leak (OR 0.22, 95%-CI: 0.06 to 0.59, 
p<0.01) as well as a shortening of LOS (mean difference -2.64 days, 95%CI: -4.63 to -0.65, 

p<0.01). For both outcomes the certainty of evidence was moderate. Mortality, postoperative 
pancreatic fistula and hemorrhage showed no difference between early vs late drainage re-
moval (certainty of evidence: low). Active vs passive drainage: Three RCTs (one with PD and DP, 
two with PD only). None of the studies found any significant difference in outcome with regard 
to the type of drainage.
Conclusion: There is no evidence that drainages after pancreatic surgery should be standard 
of care. However, there is also no evidence that placing a drain leads to worse outcomes. If 
a drainage is used it should be removed early to avoid chyle leak and accelerate hospital 
discharge.

  
83.6
Finding the best available evidence in pancreatic surgery – the EVIglance randomised 
controlled trial
P. Probst1,2, D. Merz2, M. Joos2, R. Klotz2 (1Frauenfeld, 2Heidelberg/DE)

Objective: Profound and thorough literature search is a vital element of evidence-based medi-
cine. However, increasing number of publications and limited time make it hard to find the best 
available evidence. The objective of this randomised controlled trial (RCT) was to demonstrate 
the superiority of the ISGPS Evidence Map of Pancreatic Surgery (via EVIglance on www.evi-
dencemap.surgery) compared to a conventional literature search via PubMed for answering 
clinically relevant questions in pancreatic surgery.
Methods: A single-centre, blinded, cross-over RCT including medical students, residents and 
consultants as participants was performed. Participants conducted literature searches with two 
predefined PICO (Patient, Intervention, Control, Outcome) questions, one with PubMed and the 
other with EVIglance. The order of the search tools and the PICO questions were assigned by 
randomisation. Primary endpoint was time in minutes until a synopsis was made regarding the 
PICO question. The synopsis was characterised by the direction of the effect and the certainty of 
evidence. Three times 28 participants were needed to show a minimal difference of 3 minutes 
at a level of significance of alpha = 1.67%. Furthermore, the correct number of RCTs found by 
participants that were relevant to answer the PICO question was analysed.
Results: Each 28 medical students, residents and consultants were randomised and ana-
lysed. A synopsis for the PICO question was found with PubMed after 10.8 minutes and with 
EVIglance after 1.7 minutes (95%-CI for difference: 9.9 to 8.3 minutes; p<0.001). EVIglance 
answered the PICO significantly faster in all groups (medical students, residents and consult-
ants) even after Bonferroni correction. Participants were able to guess both the direction of the 
effect (95% vs 48%; p<0.001) and the certainty of evidence (99% vs 30%; p<0.001) better 
with EVIglance than with PubMed. The correct number of relevant RCTs to answer the PICO 
question was found more often with EVIglance compared to PubMed (99% vs 15%; p<0.001).
Conclusion: Pancreatic surgeons find best available evidence faster via EVIglance on www.
evidencemap.surgery. Furthermore, a synopsis made from EVIglance is more concise regard-
ing direction of effect and certainty of evidence. Given the advantages of EVIglance it may be 
considered the new gold standard for finding best available evidence in pancreatic surgery.

  
83.7
Outcome der Pankreassegmentresektion gegenüber der Pankreaslinksresektion – eine 
matched-pair-analyse
C. Schilling1, R. Klotz1, C. Kuner1, U. Hinz1, U. Klaiber2, M. Holze1, P. Probst1, M. Loos1, P. Knebel1,  
M. W. Büchler1, T. Hackert1 (1Heidelberg/DE, 2Vienna/AT)

Objective: Die Pankreassegmentresektion stellt als parenchymsparendes Operationsverfahren 
bei gutartigen und niedrig-malignen Tumoren des Pankreaskorpus eine alternative Opera-
tionsmethode zur klassischen Pankreaslinksresektion dar. Das Ziel dieser Studie war es, das 
Outcome nach Pankreassegmentresektion mit dem Outcome nach Pankreaslinksresektion zu 
vergleichen.
Methods: Zwischen Oktober 2001 und Juni 2020 wurden aus einer prospektiv geführten elek-
tronischen Datenbank alle Patienten, bei denen eine Pankreassegmentresektion durchgeführt 
wurde, identifiziert. Diese wurden mit einer Kontrollgruppe von Patienten nach Pankreaslinksre-
sektion, die mit Hilfe eines Propensity Score Matchings festgelegt wurde, verglichen. Die peri-
operativen Komplikationen und Langzeitergebnisse bezüglich der exokrinen und endokrinen 
Pankreasfunktion wurden untersucht.
Results: 107 Patienten mit Pankreassegmentresektion wurden mit 107 Patienten nach Pan-
kreaslinksresektion verglichen. Es zeigte sich kein signifikanter Unterschied in Bezug auf das 
Auftreten einer klinisch relevanten postoperativen Pankreasfistel (POPF ISGPS Grad B/C), in-
trabadominellen Verhalt, verzögerter Magenentleerung (DGE ISGPS Grad B/C) oder Wundin-
fektion. Die POPF Grad B/C-Rate lag nach Pankreassegmentresektion bei (29,0%, n=31) und 
nach Pankreaslinksresektion bei (17,8%, n=19, p = 0,0749). Eine postoperative Blutung ISGPS 
Grad C trat nach Pankreassegmentresektion signifikant häufiger auf (10 Patienten, 9,3%) als 
nach Pankreaslinksresektion (1 Patient, 0,9%, p = 0,0019). Die Krankenhausmortalität war bei 
beiden Gruppen ähnlich (Pankreassegmentresektion: 1,9%, Pankreaslinksresektion: 0,9%, p = 
1,0). In der langfristigen Nachbeobachtung der vorhandenen 60 gematchten Paare zeigten Pa-
tienten nach Pankreassegmentresektion (8 Patienten, 13,3%) ein signifikant niedrigeres Risiko 
für das Neuauftreten eines Diabetes mellitus als nach Pankreaslinksresektion (22 Patienten, 
36,7%, p = 0,0056).
Conclusion: Die Pankreassegmentresektion ist bei gutartigen und niedrig-malignen Läsionen 
im Pankreaskorpus vor allem bei jüngeren Patienten durch den Erhalt der endokrinen Pankreas-
funktion im Langzeitverlauf eine gute Alternative zur Pankreaslinksresektion. Bei vergleich-
barer perioperativer Mortalität ist das Risiko einer postoperativen Blutung ISGPS Grad C nach 
Pankreas segmentresektion jedoch erhöht.
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83.8
Inhibition of SUMOylation modulates the immunosuppressive microenvironment of pan-
creatic cancer
S. Erdem1,2, J. S. Narayanan1, N. Mohottige Don1, M. Worni2,3, R. R. White1, Y. Chen1 (1San Diego/
US, 2Basel, 3Bern)

Objective: Pancreatic cancer (PC) is a highly aggressive disease that is poorly responsive to 
available immunotherapy approaches, such as checkpoint inhibitors. Post-translational protein 
modification (PTM) by small ubiquitin-like modifier (SUMO) is upregulated in cancer, and high 
expression of SUMOylation-related factors correlates with poor survival in PC. TAK-981 is a novel 
inhibitor of SUMOylation that has demonstrated induction of anti-tumor immune responses 
in preclinical models. Our hypothesis is that TAK-981 will decrease SUMOylated proteins and 
subsequently modulate the tumor microenvironment to increase anti-tumor immunity.
Methods: In order to recapitulate the microenvironment of human PC, a 3-dimensional orga-
noid cell line derived from a genetically-engineered “KPC” mouse was used. Organoids were 
injected orthotopically into the head of the pancreas via laparotomy. Once tumors reached 5-7 
mm in diameter on ultrasound imaging, mice were randomized to one of two treatment groups: 
Control/Vehicle versus TAK-981 (15mg/kg) delivered daily via intraperitoneal injection. Tumors 
were harvested on day 14 for gene expression analysis by quantitative real time PCR (RT-qPCR).
Results: Tumor growth (Fig. 1) in the TAK-981 15mg/KG daily group (mean + SD volume = 207 
+ 109 mm3) was significantly inhibited compared to the vehicle group (595 + 141 mm3, p < 
0.01). Immunohistochemical staining for CD 31 (Fig. 2) and Caspase 3 indicated a reduction 
of angiogenesis and increased apoptosis of tumor cells, consistent with the well-established 
roles of SUMOylation in angiogenesis and tumorigenesis. Gene expression analysis of tumor 
lysates showed a 26-fold increase in expression of Interferon beta (p<0.05), and an almost 
2-fold increase in expression of genes related to dendritic cell activation, including CD80 
(p<0.05) and CD86 (p=0.14) in the TAK-981 group, suggesting a modulation of the immune 
microenvironment.
Conclusion: Our results suggest that the inhibition of SUMOylation with TAK-981 is associated 
with improved local tumor control and changes in the immunosuppressive tumor microenvi-
ronment. We expect that TAK-981 will improve PC responsiveness to immunotherapy, such as 
with checkpoint inhibitors.Fig. 1 Tumor growth 
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Figure 2. Immunohistochemistry – CD 31. 

AV Access

95.1
Secondary procedures after percutaneous arteriovenous fistula creation using the Ellipsys® 
vascular access system
A. Isaak1,2, A. Mallios3, L. Gürke2, T. Wolff2 (1Aarau, 2Basel, 3Paris/FR)

Objective: Percutaneous creation of arteriovenous fistulae (pAVF) is an alternative to a con-
ventional upper arm cephalic or basilic vein fistula. Several studies have shown high technical 
success rates and comparable time of maturation. However, secondary interventions and surgi-
cal procedures are often necessary to achieve maturation.
Methods: Prospective data collection of the first consecutive patients undergoing the creation 
of pAVF between April and December 2021 at two vascular surgery centres with focus on 
secondary procedures.
Results: PAVF creation with the Ellipsys® vascular access system was attempted in 18 patients 
(5 females, 13 men). We achieved technical success in 16 patients. In one patient with small 
and spastic vessels the needle could not be advanced into the proximal radial artery (PRA). 
One patient turned out to be anatomically unsuitable with a too large distance between the 
deep perforator vein (DPV) and the PRA. Conventional upper arm cephalic fistulas were created 
during the same procedure in both patients. In 7 patients, primary maturation of the cephalic 
or distal basilic vein was achieved. In one recently created pAVF, maturation still needs to be 
evaluated. Secondary procedures were necessary in 8/16 (50%) of pAVF created, 5 patients 
needed transposition or superficialisation procedures (3 basilic, 1 brachial and 1 cephalic 
vein). The superficialisation of a cephalic vein was carried out endoscopically. One patient 
required three additional procedures before the fistula could be used successfully (additional 
angioplasty of the fistula, superficialisation of the basilic vein and correction of a cubital vein 
stenosis by excision and end-to-end anastomosis). In one patient, a cubital communicating 
vein had to be ligated. One patient required an ultrasound-guided high-pressure balloon angio-
plasty of the anastomosis and DPV and another is scheduled for angioplasty. Maturation was 
achieved in 14 pAVF (88%) after a mean of 110 days with a mean fistula flow of 930 ml/ min.
Conclusion: To achieve maturation and functionality, half of our first patients undergoing pAVF 
creation with the Ellipsys® system required a secondary procedure. Angioplasties were less 
common than surgical intervention. We believe that pAVF is a promising alternative to the crea-
tion of a conventional upper arm fistula in patients unsuitable for a distal radio-cephalic fistula.
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95.2
Validation of a vascular access specific quality of life measure (VASQoL)
S. Richarz1, S. Greenwood2, D. Kingsmore2, P. Thomson2, M. Dunlop2, M.-M. Bouamrane3,  
R. Meiklem2, K. Stevenson2 (1Basel, 2Glasgow/UK, 3Edinborough/UK)

Objective: A self – administered 11 item vascular access specific quality of life measure 
(VASQoL) was previously derived from detailed qualitative interviews with adult patients with 
kidney failure who have experienced vascular access, using the Capabilities Approach as a 
theoretical base. This study presents the psychometric validation of the VASQoL measure in-
cluding reliability, content validity and responsiveness to change.
Methods: Cognitive interviews were conducted with 23 adult patients with kidney failure after 
completion of the VASQoL measure. Focus group discussion with a vascular access profes-
sional multidisciplinary team was undertaken (n = 8) and subsequently a further 101 adult 
kidney failure patients with vascular access (TCVC, AVF or AVG) completed the digital VASQoL 
measure, EQ-5D and SF-36 questionnaires in a longitudinal study with prospectively recorded 
vascular access events.
Results: Transcript analysis of cognitive interviews after VASQoL completion indicated that 
the content was comprehensive and well understood by participants. Assessment of Internal 
reliability for the VASQoL measure was high (Cronbach’s alpha 0.858). Test-retest reliability 
of the overall VASQoL measure was high (intra class correlation coefficient 0.916). In those 
patients who experienced a vascular access event, significant differences were observed in 
paired analysis of the VASQoL physical domain questions and vascular access function do-
main questions and in the EQ-5D usual activities, pain and anxiety domains. In those with no 
vascular access event, variation was observed in longitudinal analysis in VASQoL questions 
relating to worry about VA function and capability domains, whilst no variation was observed 
in the EQ5D measure.
Conclusion: The VASQoL measure has good internal consistency, test-retest reliability, conver-
gent validity and responsiveness to change for clinically relevant vascular access outcomes. 
This provides a validated, vascular access specific quality of life measure that can be used in 
future trials of vascular access, evaluation of new technologies and routine use as a patient 
reported outcome measure (PROM).

  
95.3
Development of an ultrasound capable flow model to simulate percutaneous arteriovenous 
fistula creation
A. Zdoroveac1, S. Richarz2, S. Akifi2, L. Gürke2, A. Isaak1 (1Aarau, 2Basel)

Objective: To develop, construct and test an ultrasound capable flow model to simulate percu-
taneous arteriovenous fistula (pAVF) creation with Ellipsys®.
Methods: A life-like flow model anatomically representing the proximal elbow area with a poly-
vinyl chloride tube simulating the venous structures (cephalic vein and deep perforator vein 
(DPV) and a crossing tube in approximately 3 cm depth equivalent to the proximal radial artery 
(PRA) has been developed in collaboration with Vascular International School. A total of three 
“vessel” pairs are embedded in hydrogel in one inlay. The outer vessel diameters representing 
the PRA and DPV are approximately 3 to 4 and 4 to 5 millimeters. The distance of both tubes 
at the crossing point is between 1 and 2 mm. This inlay is placed in a box with a custom made 
styrodur frame and connected to a unidirectional pump system, delivering pulsatile flow with 
water through the artery simulating tube and continuous flow through the venous structure. The 
created hydrogel inlay enables visualization of all structures by ultrasound. Prototype testing 
was conducted to create a simulation training video.
Results: A five-step procedure was developed to simulate creation of a pAVF: (1) vascular 
ultrasound (US) mapping, (2) US-guided puncture and needle crossing from DPV into PRA, 
(3) US-guided application of endovascular devices, (4) application of Ellipsys® catheter and 
(5) balloon dilatation of the anastomosis. All steps could be accomplished in an appropriate 
time-period and the applied material matched the specifications of the model. An instructional 
simulation training video using picture in picture editing to demonstrate sonographic views 
and probe handling was created.
Conclusion: Inlay hydrogel properties and perfusion of vessel structures permitted to per-
form and record all steps to simulate the creation of a percutaneous arteriovenous fistula. 
Simulation training may be a valuable adjunct to traditional forms of training when teaching 
ultrasound-guided percutaneous procedures. Based on these findings, we plan a randomized 
simulation training for vascular trainees. Further adjustments of the model will be performed 
according to participants' feedback.

  
95.4
Partielle Resektion und Ersatz infizierter AV-Shunts mit Omniflow® II biosynthetischen 
Gefässprothesen
D. Müller, C. Kohler, S. Weiss, J. Schmidli, M. K. Widmer (Bern)

Objective: Infekte von arterio-venösen Kunststoffshunts für die Hämodialyse (AV-Shunts) kön-
nen nur chirurgisch definitiv behandelt werden. Eine partielle Resektion des makroskopisch 
infizierten Fremdmaterials mit unmittelbaren Ersatz ermöglicht die Infektbehandlung, ohne den 
Dialysezugang aufgeben zu müssen. Dabei wird jedoch neues Fremdmaterial in einen konta-
minierten Situs eingebracht, wodurch das Risiko einer Reinfektion entsteht. Biosynthetische 
Grafts, wie die Omniflow® II Prothese, sollen gegenüber konventionellen Kunststoffgrafts aus 
Polytetrafluoroethylene (ePTFE) eine höhere Infektresistenz aufweisen. Die vorliegende Studie 
hatte zum Ziel, Reoperations-, Reinfektions- und Mortalitätsrate nach partieller Resektion und 
Ersatz mit Omniflow® II bei AV-Shunt-Infekten zu ermitteln.

Methods: Retrospektive single-Center Analyse aller Patienten, bei welchen von 2009 – 2018 
aufgrund eines AV-Shunt-Infektes eine partielle Resektion und Ersatz mit Omniflow® II erfolgte. 
Peri-, postoperative und Follow-up-Daten wurden bis zum 31. Mai 2021 aus den elektronischen 
Krankenakten gewonnen.
Results: Dreizehn Patienten (54% männlich, medianes Alter 62 Jahre (Range 49-81)) wurden 
in die Analyse eingeschlossen. Intraoperativ gelang bei acht Patienten ein Keimnachweis, meist 
handelte es sich um Staphylococcus aureus (75%). Die 30-Tages-Mortalität und die Reopera-
tionsrate innert 30 Tagen betrug 0%. Das mediane Follow-up lag bei 32 Monaten (2–101) 
mit einem Follow-up-Index von median 0.91 (0.2-1). Vier Patienten (31%) mussten aufgrund 
einer Reinfektion nach median 301 Tagen (237-485) erneut operiert werden. Bei 3 Patienten 
kam es im Langzeitverlauf zu mehrzeitigen Infekten. Neun Patienten verstarben nach median 
31 Monaten (3-71), wobei kein Todesfall direkt mit dem AV-Shunt-Infekt in Verbindung stand.
Conclusion: Die partielle Resektion von infizierten AV-Shunts kombiniert mit direktem Ersatz mit 
einer Omniflow® II Prothese ist eine mögliche Alternative zum vollständigen Graftausbau, wenn 
der bestehende Dialysezugang erhalten werden soll. Frühinfektionen wurden nicht beobachtet. 
Ob eine biosynthetische Prothese in dieser Situation einer konventionellen PTFE-Prothese hin-
sichtlich Reinfektionsrate überlegen ist, muss in weiterführenden Studien untersucht werden.

Bariatry

96.1
Development of a rating scale for gastric bypass surgery: expert consensus using a modi-
fied Delphi process
M. E. Hagen1, L. Dimonte2, D. Fer3, K. Kim4, P. Garcia2 (1Geneva, 2Santa Clara/US, 3San Francisco/
US, 4Kissimmee/US)

Objective: This project aimed to develop an AI-scalable rating scale for gastric bypass proce-
dures to identify best in class procedures, an individual surgeon’s detailed status and to deliver 
deep datasets for research. Considering these requirements, the rating criteria were designed 
with binary items for best in class and poor performance. The rating scale including procedure 
steps, tasks and rating criteria was developed and tested by 3 surgeons.
Methods: Fifteen expert bariatric surgeons with >500 minimally invasive RYGB procedures and 
at least two years of teaching experience were recruited to validate the rating scale during a 
modified Delphi process with three rounds (two anonymous online surveys, one face-to-face 
meeting via videoconferencing). During each round, all items were rated to accept “as-is”, to 
suggest modifications, or to exclude. The option was also given or to propose additional con-
tent. Consensus was assumed at 80% agreement. Items without agreement were moved to the 
next round until agreement was reached during the final face-to-face discussion.
Results: The proposed rating scale included five procedure steps with 14 tasks. Through the 
project all the proposed steps and tasks reached consensus for inclusion, and two additional 
tasks were included. Thus, the final expert consensus-driven rating scale consists of five pro-
cedure steps and 16 procedure tasks: gastric pouch creation (dissection of angle of his, open 
lesser sac, horizontal stapling, posterior dissection, vertical stapling), gastro-jejunal anasto-
mosis (enterotomy, gastrotomy, stapling, enterotomy closure), jejuno-jejunal anastomosis 
(enterotomies, stapling, enterotomy closure), measurement of small bowel (measurement of 
biliary loop, measurement of alimentary loop), and closure of mesentery (closure of Petersen’s 
Space, closure of mesenteric defect). Across the tasks, 48 rating criteria were initially proposed. 
Through the rounds, two were modified and none were deleted. Three novel criteria items were 
included, for a final of 51 rating criteria (please refer to images for examples of rating criteria).
Conclusion: The product of this project, which will be presented in detail at conference, is an 
expert consensus derived rating scale for gastric bypass. Next, this rating scale will undergo a 
video review-based validation.

  
96.2
Efficacy of primary complete closure of the mesenteric defects during gastric bypass
I. Lazaridis1, M. Kraljevic1, T. Köstler2, L. Kübler1, U. Zingg2, T. Delko1 (1Basel, 2Schlieren)

Objective: Internal hernias (IH) are a common complication following laparoscopic Roux-en-Y 
gastric bypass (LRYGB). The closure of the mesenteric defect (MD) is widely accepted as a 
measure to prevent IH. However, long-term efficacy of initial MD closure is unknown. The aim 
of this study is to investigate the risk of reopening of the intermesenteric and Petersen space 
after closure with non- absorbable suture during index RYGB. The secondary objective was to 
determine any risk factors associated with the reopening of the MD.
Methods: This is a retrospective analysis of all re-operations following primary LRYGB with com-
plete closure of MD performed between 2010 and 2018. Data of all consecutive patients who 
underwent elective or emergency re-operations after proximal LRYGB was reviewed.
Results: A total of 207 patients underwent a reoperation during the study period. The status of 
the MD was recorded in 162 patients, who were therefore included in the study. The median 
time between LRYGB and re-operation was 17 months (IQR 10.0 -30.5). The indications for the 
re-operations were as follows: gallstone disease (n= 48, 29.6%), recurrent abdominal pain 
(73, 45.1%), weight regain or insufficient weight loss (n=21, 13.0%), small bowel obstruction 
(n=14, 8.6%), symptomatic hernia (n=4, 2.5%), marginal ulcer (n=1, 0.6%), pouch fistula 
(n=1, 0.6%). At the time of re-operation, 35 patients (21.6%) and 28 patients (17.3%) had a 
partially open and totally open Petersen space, respectively. A partially open and a totally open 
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intermesenteric defect was found in 33 patients (20.4%) and 4 patients (2.5%), respectively. 
Both MD were closed in 83 patients (51.2%), thus 79 patients (48.8%) presented at least 
one open MD. Preoperative BMI less than 40 kg/m2 at the time of LRYGB was associated with 
a higher risk of developing an open mesenteric defect at the time of reoperation (33 patients 
[41.8%] at the group of patients with at least one open MD vs 22 patients [26.5%] at the 
group of patients presenting both MD closed, OR 1.99, 95% CI 1.02- 3.81; P=0.047).
Conclusion: Primary closure of Petersen’s space and intermesenteric defect during LRYGB re-
duces by half the risk of an open MD. Since reopening of MD can still occur in almost half of the 
patients, a careful observation of the state of both MD during re-operation, regardless of their 
indication, is strongly recommended.

  
96.3
Opioid-free anesthesia in bariatric surgery: a propensity score-matched analysis
F. Mongelli, A. Torre, F. Garofalo, N. S. Ledingham, C. Ajani, F. Volonté, M. Marengo (Lugano)

Objective: Patients undergoing bariatric surgery are at high risk of postoperative nausea and 
vomiting. The use of opioid-free anesthesia (OFA) has been described to reduce the risk of 
PONV but, to date, few studies have shown the superiority of OFA than general anesthesia with 
opioids in bariatric surgery. The present study aims to investigate the potential usefulness of the 
OFA in reducing the post-operative nausea and vomiting in bariatric surgery.
Methods: Over a 2-year period, from May 2019 to November 2021, all patients who underwent 
bariatric surgery at our institution were retrospectively assessed for eligibility on a prospectively 
maintained database. Patients were divided in two groups according to the type of anesthesia 
they underwent, either an OFA or a classic anesthesia. As primary endpoint we considered the 
length of hospital stay. Data was collected on a dedicated electronic dataset and analyzed.
Results: Over the study period, 344 consecutive patients undergoing bariatric surgery at our 
institution were included in the study. Of them, 265 (77.0%) were female, mean age was 46.2 
± 11.2 years and 238 (69.2%) patients had at least one comorbidity. In our study population, 
209 (60.8%) patients received OFA and 135 (39.2%) received a classic anesthesia. Demo-
graphic and clinical characteristics of the two study population groups resulted similar. Opera-
tive time (107 ± 41 min vs. 111 ± 45 min, p=0.466), anesthesia and setting time (85 ± 19 min 
vs. 81 ± 22 min, p=0.087) and recovery room time (117 ± 71 min vs. 108 ± 89 min, p=0.305) 
were similar. Postoperatively, we observed no significant difference in opioid use the day of 
surgery or at postoperative day 1, 2 and, while significantly less doses of antiemetics were 
administered in the OFA group at postoperative day 1 (0.4 ± 0.7 doses vs. 0.7 ± 1.0 doses, 
p=0.006) and 2 (0.1 ± 0.4 doses vs. 0. ± 0.6 doses, p=0.022). No difference in postoperative 
complications was noted. In the OFA group the length of stay was significantly shorter than in 
classic anesthesia group (2.8 ± 0.9 days vs. 3.5 ± 2.0 days, p<0.001).
Conclusion: Despite limitations, our study showed that OFA seems to reduce PONV and the 
length of hospital stay. Such encouraging results were also confirmed in the propensity score-
matched analysis. Beyond the potential clinical benefit, OFA might also have an impact in 
reducing hospital costs.

 

  
96.4
Improved outcomes in proximal gastric bypass surgery following the transition from a con-
ventional circular stapling to an augmented linear stapling protocol
N. Römer1, F. Hauswirth2, H. Teuber3, M. P. J. Teuben1, T. A. Neff2, M. K. Müller1,2 (1Frauenfeld, 
2Münster lingen, 3Zurich)

Objective: Bariatric techniques for bypass surgery evolve constantly. Switching from one well-
established protocol to another in a running surgical teaching program is challenging. We 
analyzed clinical outcomes, safety and costs at a single bariatric center transitioning from 
circular to an augmented linear bypass protocol.
Methods: Between 2011 and 2018, 454 patients were included in this retrospective study. 
The circular bypass protocol (CIRC; n=177) was primarily used between 2011-2012. Between 
2013-2015 the transition occurred. Thereafter, the augmented linear protocol (aLIN; n=277) 
was primarily utilized.
Results: Overall, mean preoperative BMI dropped from 42.2 kg/m2 to 29.6 kg/m2 after 5 years 
with no difference between groups. Operation times were significantly shorter in the aLIN-group, 
compared with CIRC-patients at 108 (±32) vs. 120 (±34) minutes (P<0.001), respectively. 
The reoperation rate was significantly higher in the CIRC vs. aLIN group at n=65 (36%) vs. 

n=35 (13%; P<0.001), respectively. Specifically, revision due to internal hernia occurred much 
more frequently in the CIRC-group, n=36 (20%) vs. n=12 (4%; P<0.001). Moreover, reopera-
tion due to gastrojejunostomy-leakage and endoscopic dilatation for anastomotic stenosis 
was more common in the CIRC vs. aLIN group (P<0.001). Adjusted overall cost per case was 
lower in aLIN-patients at 15,403 (±7,848) vs. CIRC-patients at 18,525 (±7,850) Swiss Francs 
(P<0.001). Overall profit was 2,555 ± 4,768 vs. 1,455 ± 5,638 Swiss Francs in the aLIN vs. 
CIRC-group, respectively (P=0.026).
Conclusion: This study showed improved clinical outcomes while also secondarily improv-
ing financial performance after a gradual transition from a circular stapling protocol to an 
augmented linear stapling protocol in proximal gastric bypass surgery. The technical transition 
in this study proves, that if a new technique is superior in terms of safety and postoperative 
morbidity, it will also be financially beneficial.

  
96.5
Does the change from conventional circular to linear stapling in proximal gastric bypass 
surgery affect long-term quality of life?
H. Teixeira1, M. P. J. Teuben1, H. Teuber2, F. Hauswirth3, P. Probst1, M. K. Müller1 (1Frauenfeld, 2Zurich, 
3Münsterlingen)

Objective: The continuous desire to improve bariatric surgery outcomes, and therefore patient 
satisfaction, leads to a constant search for new surgical approaches. Every change in a well-
established protocol needs to undergo evaluation and its benefit for patients must be demon-
strated. With respect to technical changes in bariatric surgery, long-term effects on quality of life 
have not yet been studied. We analyzed quality of life scores and clinical outcomes at a single 
bariatric center transitioning from circular to a linear bypass protocol.
Methods: Between June 2012 and March 2016, 235 patients were included in this retrospec-
tive study from a prospectively collected database. Two groups were compared. Group CBP 
included those patients treated with a circular stapling bypass protocol (n=117). This protocol 
was primarily used in 2012. Between 2013 and 2015 a transition period occurred. Thereafter, 
the linear stapling bypass protocol (Group LBP, n=118) was primarily utilized. Quality of life 
(QoL) was assessed with the Moorehead-Ardelt QoL score, which was gathered preoperatively, 
and at 1, 2, and 5 years after surgery.
Results: Quality of life scores improved significantly after intervention in both study groups. The 
most prominent improvement was seen within the first year after surgery. There were no statisti-
cally significant differences between the groups. During the first two years, quality of life score 
improvement occurred independently of achieved weight loss, whereas a correlation between 
QoL-improvement and reported weight loss was identified between 24 and 60 months postop-
eratively (r2 0.112, p<0.001). Further, complications had no impact on change in QoL scores.
Conclusion: Quality of life scores assessed by the Moorehead-Ardelt QoL questionnaire were, 
independent of operative technique and postoperative weight loss, significantly improved in 
the first two years after gastric bypass surgery. Thereafter, QoL scores showed lasting improve-
ment in correlation with further weight loss.

  
96.6
Long-term quality of life after gastric band removal and concomitant conversion to gastric 
bypass: a single center cohort study
M. Pfister1, M. P. J. Teuben1, H. Teuber2, A. Nocito3, P. Probst1, M. K. Müller1 (1Frauenfeld, 2Zurich, 
3Baden)

Objective: To report long-term quality of life and determine predictors for improved quality of 
life after gastric band removal and concomitant conversion to Roux-en-Y gastric bypass.
Methods: Clinical data of all patients who underwent conversion surgery from 2011 to 2017 
were extracted from a prospectively maintained bariatric database and retrospectively ana-
lysed. During scheduled follow-up visits at 1, 6, 12, 24, 36, 48, and 60 months after surgery, 
physical and laboratory data as well as quality of life questionnaires were obtained. The primary 
outcome was change in postoperative Moorehead-Ardelt Quality of Life Questionnaire II Score 
(Moorehead Score). Secondary outcomes included common efficacy and safety outcomes 
utilized in bariatric surgery. Mixed ANOVA analysis, Chi Square test and Fisher’s exact test were 
used.
Results: Overall, 108 patients who underwent conversion surgery were included. Mean dura-
tion of banding until conversion was 11.3 ± 4.3 years. The reason for conversion surgery was 
band failure in 45.4% (n=49) and band intolerance in 33.3% (n=36) of patients. In the remain-
ing 21.3% (n=23) of cases a combination of both failure and intolerance was present. Mean 
follow-up time was 53 months. Postoperative mean Moorehead Score increased significantly 
after one (1.6 ± 0.9, p<0.01) and after five years (1.6 ± 0.8, p<0.01) compared to baseline val-
ues (0.7 ± 1.1). Mixed ANOVA analysis showed a significantly superior increase in Moorehead 
Score in males (p=0.024). No other significant predictors were identified. Neither the reason for 
conversion, nor preoperative parameters or long-term postoperative outcome parameters in-
cluding postoperative weight loss or safety outcomes significantly affected postoperative qual-
ity of life improvement. Lasting BMI reduction (-4.6 kg/m2, p<0.01) to 33.0 ± 6.7 kg/m2 and 
weight loss (-12.9%, p<0.01) five years after conversion surgery were present. Internal hernia 
was the most common early postoperative complication, occurring in 14.8% (n=16) of cases.
Conclusion: Band removal with concomitant gastric bypass in patients with failed gastric band-
ing improves long-term quality of life and may be the rescue procedure of choice in this setting.
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Table 1. Patient Characteristics 

   

N  108 

Age  years 49.1 ± 8.88 

Gender female/male (N)  86/22 

Weight at conversion kg 105.2 ± 24.5 

BMI at conversion kg/m2 37.6 ± 8.0 

Max. weight kg 128.9 ± 19.4 

Min. weight  kg 82.8 ± 20.2 

Weight regain from nadir  

% total weight regain 

kg 

% 

22.3 ± 14.3 

27 

Comorbidities 

Hypertension 

Diabetes mellitus type II 

Dyslipidemia 

Sleep apnea 

% (N) 

 

 

31.5 (34) 

6.5 (7) 

14.8 (16) 

20.4 (22) 

Duration of banding years 11.1 ± 4.3 

Reason for conversion 

Band failure 

Band intolerance 

combined 

% (N) 

 

 

45.4 (49) 

33.3 (36) 

21.3 (23) 

Number of prev. revision surgeries 

0 

1 

2 

3 

% (N) 

 

 

64.8 (70) 

28.7 (31) 

5.6 (6) 

0.9 (1) 

Moorehead Score prior to 

conversion 

 0.72 ± 1.1 

All continuous data is presented in mean ± standard deviation. 

 

  

Table 1. Patient characteristics.Table 2. Predictors for change in Moorehead Score 

 

 p-value effect size 

Time <0.001* 0.162000 

Male gender  0.024* 0.0400 

Weight regain as reason for conversion 0.846 0.00300 

Weight at conversion 0.949 0.000411 

BMI at conversion 0.964 0.000318 

Weight regain from nadir 0.447 0.00500 

Weight loss after conversion 0.702 0.00100 

Number of re-operations 0.329 0.00800 

Number of re-hospitalizations 0.986 0.000002 
Mixed ANOVA analysis, * indicates p<0.05. 

 

  
Table 2. Predictors for change in Moorehead score.Table 3. Morbidity and Mortality

Mortality

septic shock after revision surgery

suspected suicide

sudden death of unknown cause

% (N) 3 (3)

0.9 (1)

0.9 (1)

0.9 (1)

Complications (≥1)

internal hernia

incisional hernia

ulcer at gastroenterostomy

anastomotic stenosis

adhesions

pouch dilation

gastritis

intraabdominal abscess

intussusception at entero-

enterostomy

anastomotic leak at 

gastroenterostomy

% (N) 35 (38)

14.8 (16)

13.0 (14)

7.4 (8)

5.6 (6)

3.7 (4)

3.7 (4)

1.9 (2)

1.9 (2)

0.9 (1)

0.9 (1)

Re-operations % (N) 30.5 (33)

Re-hospitalizations % (N) 38 (41)

Table 3. Morbidity and mortality.

Figure 1. Postoperative Quality of Life 

 

n= 81    81 77 45 

 

  
Figure 1. Postoperative quality of life.

Figure 2. Postoperative change in BMI and weight 

 

n= 108 106 102 87 

 
Figure 2. Postoperative change in BMI and weight.
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96.7
Endoscopic surveillance after bariatric surgery: results from a large, single-institution  
cohort
I. Lazaridis1, M. Kraljevic1, K. Thomas2, D. Gätzi1, P. Stöcklin1, U. Zingg2, T. Delko1 (1Basel, 2Schlieren)

Objective: Sleeve gastrectomy (SG) and Roux-en-Y-gastric bypass (RYGB) are associated with 
long- term abnormalities, including erosive esophagitis (EE), hiatal hernia (HH), gastritis, Bar-
rett’s esophagus and ulcers. The aim of this study is to assess the prevalence of abnormal 
endoscopic and histologic findings after SG and RYGB in a large cohort.
Methods: This is a retrospective analysis of 720 consecutive patients who underwent esoph-
agogastroduodenoscopy (EGD) after primary SG or RYGB. Patients were invited for a control 
EGD after two years of follow-up. EGD was also performed in order to evaluate postoperative 
symptoms, such as nausea, vomiting or reflux. If revisional surgery was planned, an EGD was 
included in the prerevisional work up.
Results: 304 post-SG patients (64.1% female) and 416 post-RYGB patients (85% female) 
were included. The mean age at the time of operation was 43.9 years (95% confidence inter-
vals (CI) 42.5-43.3 years) for the post-SG group and 40.5 years (95% CI 39.4-41.6 years) for 
the post-RYGB group (p<0.001). The mean preoperative body mass index (BMI) was 44.2kg/m2  
(95%CI 43.4-44.9) and 41.1kg/m2(95%CI 40.7-41.5) for the post-SG and the post-RYGB group 
respectively (p<0.001). EE, gastritis and HH were more prevalent after SG than RYGB (38.8% 
vs 8.9%, 62.5% vs 27.6% and 28% vs 2.6% respectively, p<0.001). RYGB was associated with 
more postoperative ulcers than SG (14.4% vs 0.7%, p<0.001). The incidence of anastomotic 
strictures requiring anastomotic dilatation after RYGB was 4.6%. No significant difference was 
found in the prevalence of Barrett’s esophagus (4.3% post SG vs. 4.1 post RYGB, p=1.000) 
and Helicobacter pylori (3.3% post SG vs. 1.2% post RYGB, p=0.065) between the two groups.
Conclusion: SG is associated with higher rates of EE, gastritis and HH, while the prevalence of 
ulcers is higher post RYGB. There is a low risk of anastomotic stricture post RYGB. The incidence 
of Barrett’s oesophagus is low after both procedures. Routine use of EGD after bariatric surgery 
should be evaluated.

  
96.8
Outcomes of bariatric surgery in elderly patients: a registry-based cohort study with 3-year 
follow-up
P. Iranmanesh1,2, V. Boudreau2, M. Anvari2 (1Geneva, 2Hamilton/CA)

Objective: Elderly patients undergo bariatric surgery less frequently than younger patients. 
Short- and medium-term outcomes after bariatric surgery in the elderly population remain 
largely unknown. The objective of the present retrospective, registry-based cohort study was to 
compare short- and medium-term outcomes between patients <65 and ≥65 years undergoing 
bariatric surgery, hypothesizing similar outcomes between groups.
Methods: In this retrospective, registry-based cohort study, the Ontario Bariatric Registry was 
used to compare data of patients <65 and ≥65 years who underwent Roux-en-Y gastric bypass 
and sleeve gastrectomy between January 2010 and August 2019 in all accredited bariatric 
centers of excellence in Ontario, Canada. Primary outcomes were overall postoperative com-
plications. Secondary outcomes included early (<30 days) complications, readmissions, reop-
erations, mortality, weight loss and comorbidities improvement at 1 and 3 year after surgery.
Results: Data of 22,981 patients <65 and 532 patients ≥65 years were analyzed. Overall 
postoperative complications were similar between patients <65 and ≥65 years (3388/22,981 
[14.7%] vs. 73/532 [13.7%], p = 0.537). Early (<30 days) postoperative complications, re-
admissions, reoperations, and mortality rates were also similar between groups. Both groups 
had significant weight loss and comorbidities improvement at 1- and 3-year follow-up. Patients 
<65 years had superior weight loss (+3.5%, 95% CI: 1.6-5.4, p < 0.001) and higher rates of 
remission for diabetes mellitus (63.8% vs. 39.3%, p < 0.001), hypertension (37.9% vs. 14.5%, 
p < 0.001), dyslipidemia (28.2% vs. 9.5%, p < 0.001) and gastroesophageal reflux (65.1% vs. 
24.0%, p < 0.001) compared to patients ≥65 years at 3 year.
Conclusion: Patients <65 and ≥65 years had similar perioperative morbidity and mortality after 
bariatric surgery. Even though patients <65 years had overall better medium-term outcomes, 
bariatric surgery is safe and yields significant weight loss and comorbidities improvement in 
patients ≥65 years.

  
96.9
Attitudes of primary care physicians towards bariatric surgery in Switzerland – a free-word 
association networks analysis
V. Müller1, D. Gero1,2, B. File3, J. Widmer1, A. Thalheimer1,2, M. Bueter1,2 (1Zurich, 2Männedorf,  
3Budapest/HU)

Objective: Primary care physicians (PCP) have a major responsibility in identifying patients 
with obesity eligible for bariatric surgery (BS). The aim was to explore PCPs’ attitudes towards 
BS in order to map potential barriers of referral.
Methods: 3526 PCPs in Switzerland were invited to participate in an online survey. PCPs were 
asked to write the first 5 words coming to their mind about the term “bariatric surgery”. Addition-
ally, they had to pick 2 emotions that best described each provided association. Demographic 
data and obesity-related referral patterns were collected. Cognitive representation network was 
constructed based on co-occurrence of associations, using validated data-driven methodology.
Results: 216 PCPs completed the study. Respondents were aged 55±9.8 years, had an equal 
gender distribution and practiced mainly in urban setting (Table 1). The majority of PCPs re-
fer either often (31%) or sometimes (41%) patients for BS, while 7% never refer patients to 

BS, even if eligibility criteria are met. The PCPs’ overall satisfaction with BS was high (88.5%) 
(Fig. 1). PCPs could be categorized in 3 subgroups based on their cognitive representation 
of BS: a) indication-focused (most frequent associations: “obesity”, ”diabetes”/most frequent 
emotion: “worrying”), b) treatment-focused (“gastric bypass”, “weight loss”/“interested”), and 
c) risk vs. benefit-focused (“complications”, “challenging follow-up”, “success”/“alert”) (Fig. 
2&3). There were no relevant demographic or practice related differences between PCPs in the 
3 cognitive modules. PCPs with a treatment-focused mindset had a significantly better knowl-
edge of current guidelines on indications of BS (χ2=17.1, P=0.029) and referred in average 5 
patients/year, x2 more than PCPs belonging to the other cognitive modules.
Conclusion: PCPs in Switzerland approve the efficacy of BS, but show reservation to refer eli-
gible patients systematically. PCPs think about BS along 3 cognitive schemes, and the treat-
ment-focused attitude was coupled with the highest willingness to refer eligible patients for 
BS. Confident knowledge of current indications of BS was the only significant factor that distin-
guished PCPs with a treatment-focused attitude. Strengthening the collaboration in therapeutic 
decision-making between PCPs and BS centers has the potential to improve access to optimal 
care for patients with obesity.

Table 1 
Primary care physicians’ characteristics according to cognitive module membership. BS: bariatric surgery ; T2DM : type II diabetes mellitus 
 

Cognitive Modules on «bariatric surgery » 
   
Treatment-Focused Indication-focused Risk vs. Benefit-focused 

n 56 59 97 
Age, mean ± SD 58 ± 10 55 ± 8.8 54 ± 10 
Sex    

Female, % 41.1 52.5 58.3 
Male, % 58.9 47.5 41.7 

Median Year of University Graduation 1988 1993 1994 
Location of Praxis, %    

Rural 37.5 44.1 41.2 
Urban 57.1 28.8 52.6 
Cantonal capital 25.0 16.9 14.4 

Mean number of doctors in the praxis 5 3 4 
Mean number of patients 2330 2610 3720 
Proportion of patients with obesity, mean % 17 18 19 
Proportion of patients with T2DM, mean %  16 11 13 
Referring eligible patients to bariatric surgery, % 80.4 79.7 74.2 
Satisfied with postoperative results, % 93.3 83 89 
Familiar with bariatric centers, % 94.6 96.6 91.8 
Postgradual training in obesity/BS, % 73.2 78 72.2 
Confident knowledge of BS indications, % 46.4 39 40.2 
Patients referred to BS/year, mean ± SD 4.6 ± 10.6 2.6 ± 2.1 2.4 ± 2.5 
 
 
 Table 1. Primary care physicians’ characteristics according to cognitive module membership. BS: 

bariatric surgery ; T2DM : type II diabetes mellitus.Figure 1. Primary care physicians’ knowledge and clinical attitude towards bariatric surgery. SMOB: Swiss Society for the Study of Morbid Obesity 
and metabolic disorders; BMI: body mass index 
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Figure 1. Primary care physicians’ knowledge and clinical attitude towards bariatric surgery. 
SMOB: Swiss Society for the Study of Morbid Obesity and metabolic disorders; BMI: body mass 
index.

Figure 2. Free-word association networks to “bariatric surgery” among primary care 
physicians. The modules reflect the data-driven frequency of co-occurrences of associations. 
Potential interpretation: a) Indication-focused mindset (green); b) Treatment-focused 
mindset (orange); c) Risk vs. benefit-focused mindset (purple) 

 

 
 
 
 
 
 

Figure 2. Free-word association networks to “bariatric surgery” among primary care physicians. 
The modules reflect the data-driven frequency of co-occurrences of associations. Potential in-
terpretation: a) Indication-focused mindset (green); b) Treatment-focused mindset (orange);  
c) Risk vs. benefit-focused mindset (purple).



swiss knife 2022; 19: special edition  53

Figure 3. Frequency of emotional labels assigned to the associations within each cognitive module on bariatric surgery. 

 

 

0 5 10 15 20 25

Interested

Determined

Active

Enthusiastic

Inspired

Proud

Strong

Excited

Worrying

Alert

Ashamed

Distressed

Hostile

Guilty

Scared

Upset

Irritable

Nervous

Restless

Frequnecy (%) 

Ba
sic

 e
m

ot
io

ns
 

Emotions in Modules 

Treatment

Risk vs. Benefit

Indication

Figure 3. Frequency of emotional labels assigned to the associations within each cognitive 
module on bariatric surgery.

Acute Care Surgery/Mixed

98.1
Characteristics of emergency general surgery services in Switzerland: a nationwide survey
O. Quaile, S. Perrodin, A. Trippel, B. Schnüriger, SwissACS (Bern)

Objective: Running emergency general surgery (EGS) services is challenging and requires 
significant personnel and institutional resources. In addition, increasing specialization of sur-
geons has made the provision of EGS services more problematic. The aim of this study was 
to elaborate a nationwide overview of the individual hospital organization systems of EGS 
services in Switzerland and to find related challenges and difficulties.
Methods: Telephone based standardized survey of all Swiss hospitals with a state medical 
treatment contract of the Swiss Federal Office of Public Health (FOPH) including a surgical and 
emergency unit (ER). The telephone interviews were conducted between December 2021 and 
January 2022. A corresponding junior, senior consultant or attending surgeon was interviewed 
per hospital by one of four interviewers. Descriptive and univariate analysis was performed 
using SPSS Version 28.
Results: A total of 72 of 79 (91.1%) surgical clinics participated in the telephone survey. There 
were 19 (26.4%) hospitals with <100 beds, 37 (54.2%) hospitals with 100-300 beds, 7 (9.7%) 
with 300-600 beds, and 7 (9-7%) with >600 beds. 57 (79.2%) hospitals have both, an ER and 
an intensive care unit (ICU). Eight (11.1%) hospitals have solely an intermediate care unit 
(IMC), 7 (9.7%) solely an ER. The average number of surgeons per hospital was proportional 
to the size of the hospital: 11.1±4.1 surgeons in hospitals <100 beds, 23.1±8.8 surgeons in 
hospitals with 100-300 beds, 29.1±10 surgeons in hospitals with 300-600 beds, and 37.7±9.4 
surgeons in hospitals >600 beds. The percentage of surgical staff on EGS service per hospital 
was significantly higher in smaller hospitals (<100 beds), however, with a smaller number of 
surgeons on service per day. Regarding personal resources to run the EGS services, for hospi-
tals with >300 beds similar person-days per month were found (159.7±24.7).
Conclusion: This study elaborates and characterises for the first time EGS services in Switzer-
land. Different EGS systems are in place and are related to the size of the hospitals. The indi-
vidual EGS systems have been discussed regarding (1) surgical expertise, (2) continuity of 
treating surgical teams, (3) teaching and (4) optimization of personnel hospital resources. 
Moreover, based on these results, recommendations have been made to optimize EGS services.

  
98.2
Primary or secondary wound healing of the pin sites after removal of the external fixator: a 
monocenter prospective randomized controlled trial
F. Roth1, R. Hoepelman1,2, B. van de Wall1, F. Cagienard1, R. Babst1, F. Beeres1 (1Lucerne, 2Utrecht/
NL)

Objective: The aim of this monocentre randomized controlled trial was to compare primary 
wound closure using a single button suture to secondary wound healing of pin sites after 
removal of the external fixator.
Methods: This non-inferiority trial included all patients who were treated with an external fixa-
tor. The primary outcome was infection. Secondary outcomes included all other complications, 
time to wound healing (in weeks), patients most satisfactory pin site, Visual Analogue Scale 
(VAS) for pain and the Vancouver Scar Scale (VSS) measured at every 2, 6, 12, 24 and 52 
weeks. The most proximal pin site was randomly allocated (1:1) to either primary closure or 
secondary wound healing, while the following pin sites were treated alternately. Physicians at 
follow-up were blinded to the closure technique.
Results: A total of 70 patient, providing 241 pin sites were included between 1st January 2019 
and 1st March 2020. One-hundred-twenty-three pin sites were treated with primary closure and 
118 with secondary wound healing. Median age was 55 (46-67), 44% was male and median 
duration of the external fixator was 6 days (4-8).There was no significant difference in pin site 
infections (2% in the primary closure group versus 0% in the secondary healing group). Wound 

healing was significantly faster in the primary closure group (median 2 vs. 6 weeks, p=0.013). 
Although not statistically significant, patients seemed more satisfied with the primary closed 
pin sites (55%). The Vancouver Scar scale showed no differences between groups.
Conclusion: Primary closure of external pin sites does not result in higher infection rate than 
secondary wound healing and pin sites healed significantly faster after primary closure. Pri-
mary closure, therefore, should be the preferred method.

  
98.3
Establishment of a novel risk score to predict perforation in acute appendicitis
R. Fahrner1,2, L. Lorenz1, U. Settmacher1 (1Jena/DE, 2Solothurn)

Objective: Acute appendicitis is one of the most frequent treated diseases in general surgery. 
Despite immediate surgery and improvements in diagnostics the rate of perforated appendici-
tis is reported up to 30%. The aim of this retrospective investigation was to identify risk factors 
for perforated and complicated appendicitis and establish a preoperative clinical risk score to 
evaluate patients regarding perforation.
Methods: A retrospective study was performed on the basis of clinical data of patients undergo-
ing appendectomy during February 2010 and July 2017. Patients were divided into two groups 
on the basis of intraoperative findings and histological diagnosis: complicated and perforated 
appendicitis and a control group without perforation. Patients’ characteristics, clinical findings, 
laboratory parameter, sonography and CT scans were assessed and risk factors for perforated 
appendicitis were identified. Univariate and multiple logistic regression analysis of the two 
groups were performed to detect risk factors and to develop a risk score model for perforated 
appendicitis.
Results: In total, 1001 patients were analysed, in 216 patients (21.6%) a perforated appendi-
citis was found. In univariate analysis age, BMI, ASA score, pain in lower right quadrant, rebound 
tenderness, positive clinical signs for Mc Burney and Blumberg, duration of pain longer than 
72 hours, fever, chills, stool abnormalities, elevated leucocytes and CrP values were statistically 
significant between the two groups. In multiple logistic regression analysis age, rebound ten-
derness, duration of abdominal pain, body temperature >37.5°C and elevated CrP remained 
statistically significant for perforated appendicitis and were used for the development of the 
risk score. For each clinical sign categories were defined and a number was calculated for 
each category. Finally, a score point between 0 (1.51%) to 36 (97.15%) reflects the risk for 
perforated appendicitis. After ROC curve and area under the curve analysis the sensitivity and 
specificity was 82.1% and 80.6% respectively.
Conclusion: On the basis of five clinical parameters: age, duration of pain, rebound tenderness, 
CrP value, and body temperature, a risk score for perforated appendicitis was developed. This 
risk score could help in the future to detect patients with perforated appendicitis and guide the 
further treatment of these patients.

98.6
Indocyanine green for leakage control in isolated limb perfusion
I. Zucal1,2, S. Geis1, L. Prantl1, S. Haerteis1, T. Aung1,3 (1Regensburg/DE, 2Aarau, 3Deggendorf/DE)

Objective: Sarcomas are characterized by a high metastatic potential and aggressive growth. 
Despite surgery, chemotherapy plays an important role in the treatment of these tumors. Op-
timal anti-cancer therapy with maximized local efficacy and minimized systemic side effects 
has been the object of many studies for a long time. To improve the local efficacy of anti-tumor 
therapy, isolated limb perfusion with high-dose cytostatic agents has been introduced in surgi-
cal oncology. In order to control the local distribution of substances, radiolabeled cytostatic 
drugs or perfusion solutions have been applied but often require the presence of specialized 
personnel and result in a certain exposure to radiation. In this study, we present a novel strategy 
using indocyanine green to track tumor perfusion with high-dose cytostatic therapy.
Methods: In a rat cadaver model, the femoral vessels were cannulated and connected to a per-
istaltic pump to provide circulation within the selected limb. The perfusion solution contained 
indocyanine green and high-dose doxorubicin. An infrared camera enabled the visualization 
of indocyanine green during limb perfusion, and subsequent leakage control was successfully 
performed.
Results: Histologic analysis of sections derived proximally from the injection site excluded sys-
temic drug dispersion.
Conclusion: In this study, the application of indocyanine green was proven to be a safe and 
cost- and time-efficient method for precise leakage control in isolated limb perfusion with a 
high-dose cytostatic agent.

  
98.7
Combined interdisciplinary treatment of metastatic bone lesions – embolization, biopsy, 
ablation, and surgery in one operative sitting
P. C. Haefeli1, B. Fuchs1,2,3, G. Schelling2, R. Baumgärtner1, P. Möhl1, R. Lopez Benitez1, B.-C. Link1 
(1Lucerne, 2Winterthur, 3Zurich)

Objective: As a result of modern cancer treatment and thereby improved survival, many can-
cers spread to bone. Bone metastases may cause immobilizing pain and increase the risk of 
fracture even by inadequate or no trauma. Treatment of these patients should promptly address 
confirmation of the tumor entity, local control as well as adequate and lasting surgical stabi-
lisation of the affected bone or joint. We present a setup to perform all the above in a single 
operative sitting.
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Methods: Required imaging is completed before initial consultation. The treatment plan is 
discussed in an interdisciplinary team according to the primary tumor and thereof resulting 
survival estimation, the imaging evaluation and patient’s expectations and needs. In a single 
operative setup, the patients are treated by an interventional radiologist and an orthopaedic 
surgeon in a hybrid operating room. Thus, in one single setup the patient may undergo arterio-
gram to diagnose hypervascularity of the tumor followed by embolization if needed, CT-guided 
biopsy, percutaneous radiofrequency or cryotherapy ablation of the metastases for local tumor 
control and eventually surgical treatment with resection of the tumor, joint replacement or 
minimally-invasive stabilization as needed. Biopsy results may be discussed at inhouse tumor 
boards and adjuvant radio- or chemotherapy may be planned for the postoperative course.
Results: Five combined procedures were performed in 5 patients (3 female, 2 male patients; 
median age 65 years (range 61-77)) each in one single operative sitting since October 2021. 
Three patients suffered from metastases of renal cell carcinoma, one each from thyroid carci-
noma and breast cancer respectively. Metastases were located in the femoral meta- and dia-
physis in 3 cases and in the acetabulum in 2 cases. Median duration of this multidisciplinary 
intervention was 375 min (251-426). Median length of hospital stay was 5 days (3-10). Median 
time from referral to definitive treatment was 24 days (17-32). All patients were able to walk 
with crutches immediately after treatment. No complications occurred.
Conclusion: Combined multidisciplinary treatment of patients with metastatic bone disease 
is possible and may be favourable in respect of minimising the number of consultations, an-
aesthesias and interventions. This should lead to accelerated and pain-free mobilisation, thus 
maximising the patients’ quality of life.

  
98.8
Whoops surgeries: unplanned resections of an epithelioid sarcoma and its consequences
C. Theus1, G. Schelling1, J.-J. Stelmes2, M. Scaglioni3, B. Fuchs3 (1Winterthur, 2Bellinzona,  
3Lucerne)

Objective: The majority of soft tissue tumors are benign and foremost lipomatous, and soft 
tissue sarcomas are overall rarely diagnosed. However, 20% of all sarcomas are diagnosed by 
so-called whoops- or unplanned surgeries, assuming the lesion to be a lipoma. In this case, the 
surgeon follows the strategy that any lump needs to be removed anyway in order to analyze it 
and establish the diagnosis.
Methods: A 37-year-female presented with a lump on her proximal right thigh which she no-
ticed 2 months ago. It measured 30mm in size and was located epifascially on palpation. 
The treating physician did not decide to perform any imaging and removed it to establish the 
diagnosis, with direct closure of the skin.
Results: Postoperatively, a severe hematoma extending down to the thigh was noticed. The 
work-up of the lump revealed an epithelioid sarcoma of the proximal type, which was not 
removed completely. This tumor classifies as aggressive, both systemically (with metastasis 
to the lungs) and locally, leading to regional metastases through the locally spread satellite 
tumor cells. Postfestum MRI was performed to determine the extent of local changes, preopera-
tive radiation therapy was initiated to then locally resect the integument with a large area. The 
large defect was covered using a SCIP flap including lymphovenous anastomosis to prevent 
lymph edema of the extremity. At six month followup, the patient was tumor free and the local 
situation healed up uneventfully.
Conclusion: Whoops surgeries remain a vexing problem in the treatment of sarcoma patients, 
representing an over decades unchanged high rate of 20%. Not only is the local control but 
also survival compromised, it usually leads to major resections and reconstructions with del-
eterious functional consequences for the patients. Therefore, whenever there is an unknown 
lump of the soft tissues, MR imaging and getting an US-biopsy must be considered. If clinically 
there is a “classic” lipoma and it is decided to resect, complete resection is mandatory.

  
98.9
Gunshot injuries in Central Europe – epidemiology, management, and outcome in Germany, 
Switzerland, and Austria – an analysis based on the TraumaRegister DGU®

J. Scherer1, K. O. Jensen1, A. Suda2, E. Kollig3, H.-C. Pape1, D. Bieler3 (1Zurich, 2Salzburg/AT,  
3Koblenz/DE)

Objective: Unlike many other types of weapons, firearms are of special interest due to their 
high lethality and criminal value. There is lacking data on the epidemiology of gunshot wounds 
in Central Europe in a clinical context and especially the clinical (resuscitation) management 
as well as the outcome of victims with sustained firearm injuries. Thus, the aim of this study 
was to review the current legal frameworks on firearms in Germany, Austria and Switzerland 
and secondly to retrospectively analyze the epidemiology of gunshot wounds, prehospital and 
clinical management as well as the outcome.
Methods: All patients with sustained gunshot injury in the period from 1st January 2009 to 31st 
December 2019 who were transferred to a level 1 or 2 trauma center in Germany, Switzerland 
and Austria were analyzed retrospectively regarding trauma mechanism, injury severity, injured 
body region and mortality, using data from the TraumaRegister DGU® (TR-DGU).
Results: In total, there were 111 gunshot victims in Austria (A), 102 in Switzerland (S) and 
1099 in Germany (G) during the respected time period. The mean injury severity score (ISS) 
was 25 (A), 31.5 (S) and 23.4 (G). Almost 60% of all patients with gunshot wounds died in 
Austria, 52% in Switzerland and 42% in Germany. Overall, more than 50% of the gunshot 
injuries were due to suspected violent crime in the age group of 0 to 40 years. The incidence 
of suspected suicide increased rapidly from the age of 40 to up to 93.6% in patients aged 
above 80 years. Accidental gunshot wounds had a peak in patients aged < 20 years (27.3%) 
and showed a steady decline with advanced age. The highest mortality in accidental gunshot 

wounds was seen in Austria (25%) followed by Switzerland (14.3%) and Germany (11.2%), 
whereas death in suspected suicide occurred most often in Switzerland (82.1%), followed by 
Austria (75.3%) and Germany (63.7%). Most of the gunshots to the head were due to sus-
pected suicide (83.4%), whereas gunshots to the body stem and the extremities were mainly 
due to suspected crime (51.3%-73.6%).
Conclusion: Overall, gunshot wounds are rare, but there is evidence that gun laws may have 
an impact on gunshot wounds with suicidal intent.

Podcasts P
P1
With one leg in the grave – necrotizing fasciitis: Literature review and a case report
L. Studerus, T. Schütz, C. Geppert, C. T. Viehl, P.-M. Sutter (Biel)

Objective: Necrotizing Fasciitis (NF) has been known since Hippocrates, especially for its ag-
gressivity and rapid progression. Over the past 20 years, mortality rate has remained around 
20%. Initial misdiagnosis occurs in almost 75% of cases due to unspecific clinical signs. The 
laboratory risk indicator for necrotizing fasciitis score (LRINEC) estimates the likeliness for NF. 
Clinical signs are pain out of proportion, lack of improvement after broad-spectrum antibiot-
ics, hemorrhagic bullae and gas in soft tissue on X-ray. Favoring co-morbidities are diabetes, 
chronic liver or kidney disease, malignancy or alcohol abuse.
Methods: A 81-year-old patient known for atrial fibrillation, hypertension and chronic venous 
insufficiency (CVI) was transferred to our intensive care unit (ICU) from another hospital in 
a septic and cardiogenic shock, requiring large doses of noradrenaline. Minor injuries with 
erythema on the lower right leg in the context of CVI were assumed to be the origin of infec-
tion. Initially, we interpreted the blue discoloring on the back of the thigh as spontaneous 
hematoma due to therapy with rivaroxaban. A CT scan showed hepatomegaly and edematous 
subcutaneous tissue in the leg. Antibiotic treatment was started immediately. A few hours later 
expansive hemorrhagic bullae developed on the right leg, so NF was suspected. As the patient 
refused any amputation, extensive debridement of skin and fascia were performed, and post-
operatively high doses of vasoactiva were continued until day 5. The wound area was far too 
extensive to be covered by skin grafting. The patient finally agreed to a thigh amputation, which 
we performed on day 13. A small remaining skin defect was treated successfully by negative 
pressure wound therapy.
Results: LRINEC score was 8 on admission, corresponding to 75% risk for NF. Histologic analy-
sis confirmed the diagnosis of NF. Despite a dismal prognosis, our elderly patient survived due 
to aggressive, multimodal therapy. On day 38, we skin grafted the small remaining defect and 
transferred the patient to rehabilitation on day 48.
Conclusion: Despite NF being a well-known disease, it is often missed in the initial state. Early 
and extensive debridement is crucial in saving life. Thus, NF should always be considered and 
the LRINEC score assessed early in the course of soft tissue infections. Additionally, as in our 
case, patients sometimes have to trade limb for life.

  
P2
Polyorchidism: a case of torsion of the third testicle
B. L. Follah Feudjio, R. W. Wolf, B. Egger, B. Peiry (Fribourg)

Objective: Polyorchidism means the presence of more than two testicles which is a rare con-
genital anomaly of the genitourinary tract. Less than 200 cases have been reported in the 
literature. We report here a case of polyorchidism diagnosed following a testicular torsion.
Methods: An 11-year-old patient with a history of left retractile testis was admitted to our emer-
gency department with acute left scrotal pain. On clinical examination, the scrotum showed 
slight redness on the left, significant swelling locally, and pain on palpation. An immediately 
performed beside-ultrasound showed a uniform left testicle of slightly smaller size than the 
right one, a decreased testicular vascularisation compared to the contralateral one, the pres-
ence of a large reactive hydrocele, and a spermatic cord that looked twisted.
Results: The patient underwent emergency operation: scrotal exploration on the left side 
showed a large hydrocele, a torsion with 2 clockwise turns of a still viable testicle showing 
only slight signs of suffering [Fig.1]. The testicle was small, round, bell-shaped and showed 
epididymo-testicular dissociation with an epididymis just covering the testicular base. There 
were also four pedunculated hydatids. The exploration of the scrotal sac did not reveal any 
peritoneo-vaginal communication. The patient underwent left testicular de-torsion, hydatids re-
section and bilateral testicular fixation. Examination at two weeks follow-up suspected the pres-
ence of a supernumerary testicle on the left side. Control ultrasound confirmed the diagnosis of 
polyorchidism with the presence of two testicles on the left side [Fig.2,3].
Conclusion: Polyorchidism is rare but should be considered when assessing any additional 
scrotal mass. The recommended imagery is ultrasound or MRI. The management of uncompli-
cated polyorchidism is most commonly surveillance. In case of torsion, detorsion and bilateral 
fixation of all testes should be performed. The recommendation is to preserve the supernumer-
ary testicle if it is viable and without signs of malignancy.
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Fig.1: intraoperative picture. A single testicle is identified with two clockwise torsions 
of the cord. The supernumerary testis does not share the same vas deferens 
 

 

Figure1. Intraoperative picture. A single testicle is identified with two clockwise torsions of the 
cord. The supernumerary testis does not share the same vas deferens.

 

Fig. 2: Ultrasound findings showing polyorchidism on the left scrotum. Both testicles 
left are equal in size.  
 

Figure 2. Ultrasound findings showing polyorchidism on the left scrotum. Both testicles left are 
equal in size.

 

Fig. 3: Ultrasound findings showing polyorchidism on the left scrotum. Each testicle 
has its own spermatic cord. 
 

Figure 3. Ultrasound findings showing polyorchidism on the left scrotum. Each testicle has its 
own spermatic cord.

P3
Atraumatic splenic rupture associated with COVID-19: a case report
F. Rüber, N. Smaadahl, F. Martig, B. Simon (Bern)

Objective: Atraumatic splenic rupture (ASR) is a rare but life-threatening condition. Several 
underlying pathologies have been associated with splenic rupture in the absence of trauma, 
most often malignant-hematological disorders, viral infections or local inflammatory disorders. 
In this report, we present a rare case of ASR in an otherwise healthy young patient with severe 
acute respiratory coronavirus (SARS-CoV-2) as the likely etiology. The multisystemic nature of 
the ongoing novel coronavirus disease 2019 (COVID-19) is evident, but not all manifestations 
are yet known. This case report underlines the challenge for physicians in terms of recognizing 
and treating emergent complications of this new disease.
Methods: A 38-year-old unvaccinated female who tested positive for SARS-CoV-2 was admitted 
to our hospital for observation because of unspecific symptoms including body aches, multi-
ple syncopal episodes, and abdominal pain. The night after admission, the patient reported 
increasing pain in the upper abdomen and left shoulder not responding to pain medication. 
She had simultaneously developed hypoxemia, hypotension and sinus tachycardia. Physical 
examination revealed noticeable abdominal tenderness. Blood tests were significant for a drop 
in hemoglobin (Hb) level from 116 g/L to 77 g/L within hours. Focused assessment with so-
nography for trauma discovered free abdominal fluid and an emergency computer-tomography 
(CT) scan of the abdomen showed a splenic rupture grade 4 based on the American Associa-
tion for the Surgery of Trauma definitions with a large perisplenic hematoma and hemoperito-
neum. The patient was hemodynamically stabilized with vigorous fluid resuscitation and blood 
transfusion. In efforts to preserve splenic function, the patient successfully underwent proximal 
splenic artery embolization.
Results: Postinterventional recovery was favorable. The follow-up CT scan showed regression 
of the perisplenic hematoma and the Hb levels normalized. The patient spent 6 days in the 
intensive care unit and another 12 days in hospital before being discharged home.
Conclusion: ASR is a life-threatening condition and is an emergent differential diagnosis that 
should be considered in COVID-19, especially in patients presenting with abdominal pain. 
Although splenectomy is commonly performed in ASR, spleen preserving procedures should 
always be taken into consideration.

 
Figure 1. Coronal CT scan showing splenic rupture, perisplenic hematoma and free abdominal fluid Figure 1. Coronal CT scan showing splenic rupture, perisplenic hematoma 
and free abdominal fluid.

 
Figure 2. 3D reconstruction of CT scan showing splenomegaly 
Figure 2. 3D reconstruction of CT scan showing splenomegaly.
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Figure 3. 3D reconstruction of CT scan showing perisplenic hematoma 
Figure 3. 3D reconstruction of CT scan showing perisplenic hematoma.

 
Figure 4. Angiography prior to embolization; arrows pointing at sources of bleeding  
Figure 4. Angiography prior to embolization; arrows pointing at sources of bleeding.

P4
Home- versus hospital-based surgical training with a portable laparoscopic endo-trainer:  
results from a randomized controlled trial
K. Linke, D. Daume, N. Germann, R. Peterli, M. von Flüe, J. M. Klasen (Basel)

Objective: Due to working hour restrictions, increased administrative duties, or the ongoing 
global pandemic with cancelling elective surgery, learning laparoscopic skills remains chal-
lenging for residents. However, having opportunities to train doesn’t seem to promote learning 
laparoscopic skills, although the literature proves that training with laparoscopic simulators 
improves surgical skills. The purpose of this study was to provide a personal, portable lapa-
roscopic endo-trainer (PLET) with demonstrated effectiveness while comparing its effect on 
home- versus hospital-based training.
Methods: A randomized controlled trial with intervention at a surgery residency program, aim-
ing at the comparison performances over time and the comparison of home- versus hospital-
based surgical training. All exercises were video recorded and assessed for accuracy and speed. 
Performances were both, self-assessed and assessed by surgical faculty at the beginning, after 
6 and 12 weeks using the Objective Structured Assessment of Technical Skills. The study design 
required 28 participants for an expected 80% statistical power, while 24 participants resulted in 
a statistical power of 74%. Qualitative data were collected after the intervention.
Results: 14 female and 10 male residents participated in the study, while 9 residents com-
pleted the dataset as expected. In videos 1-4, residents improved significantly over time in 
terms of speed (p = .006, .024, < .001, .013). Video 5 did not show improvement over time (p 
= .146). There was no difference between the home- and hospital-based training in all videos 
(p .172 - .619). Both, the subjective and the objective assessment significantly improved over 
all measurements (p < .001). The subjective assessment showed a difference between home- 
and hospital-based training (p =.039) compared to the objective assessment (p =.437). The 
qualitative data suggested that participants who were randomized to hospital-based training 
wished to have the PLET at home and reversed. Participants lacked motivation due to workload, 
or time issues.
Conclusion: The PLET enhances laparoscopic surgical skills over time. With its use, residents 
can even significantly improve performances in basic surgical skills, while it doesn’t seem to 
make a difference to have this opportunity at home or at the hospital. In order to understand 
and optimize motivational factors, further research is needed.

  

P5
Perforated marginal ulcer after laparoscopic Roux-en-Y gastric bypass: surgical manage-
ment and postoperative outcomes
M. Poget, A. Saadi (Neuchâtel)

Objective: Marginal ulcer (MU) following Roux-en-Y gastric bypass (RYGB) is a well-known 
complication whose incidence varies between 0.6 and 16%. Risk factors include use of non-
steroidal anti-inflammatory drugs (NSAIDs) and smoking. Diabetes may also play a role and the 
causative effect of Helicobacter pylori remains debated. MU perforation is a rare but potentially 
serious complication, occurring in 0.82 to 1% of patients. This study aims to evaluate presenta-
tion, surgical treatment, and postoperative outcomes of perforated MU in our center.
Methods: We retrospectively reviewed our database between 2015 and 2021 for perforated 
MU. We evaluated risk factors, time to perforation, operative techniques, and postoperative out-
comes.
Results: Six patients (5 female) had a MU perforation with a median age of 51 years (range 
28 – 67). One patient presented with two episodes of perforation. Median time to perforation 
after RYGB was 21 months (13 – 184). Three patients had a previous diagnosis of MU. Risk 
factors were identified among 5 patients: 1 used NSAIDs, 3 were smokers, 1 had diabetes. 
Helicobacter pylori was present in one patient. Five patients were treated laparoscopically with 
primary suture with or without omental patch. The remaining patient underwent laparotomy 
for generalised purulent peritonitis and significant adhesions. Median operative time was 90 
minutes (50 – 170) and median length of stay was 7 days (4 – 8). Two patients developed 
persistent MU, amongst whom one presented with anastomotic stenosis treated conservatively.
Conclusion: Laparoscopic repair of perforated MU with primary suture and omental patch is 
a safe and effective immediate procedure. However, there appears to be important additional 
late complications, the secondary prevention is not yet clear and requires further investigation.

  
P6
Simultaneous Winslow and Petersen’s hernias after a Roux-en-Y gastric bypass causing 
bowel obstruction: laparoscopic management and review of the literature
A. Litchinko, R. Kohler, M. Jüng, C. Toso, S. Mönig (Geneva)

Objective: Internal hernias after Roux-en-Y gastric bypass is nowadays one of the most com-
mon complication leading to hospital admission with or without surgery and remains an im-
portant issue in bariatric surgery. Due to the insidious and non-specific clinical presentation 
combined with tricky radiological findings, it is yet a diagnostic and therapeutic challenge. 
Delay in diagnosis and treatment can lead to severe morbidity or mortality.
Methods: We report the case of a patient presenting an unusual case of intestinal obstruction 
due to two simultaneous and distinct internals hernias, one affecting the foramen of Winslow 
and the other, the Petersen’s defect 4 years after a laparoscopic gastric bypass.
Results: A 41 years old female patient with a history of robotic laparoscopic Roux-en-Y gastric 
bypass presented herself with proximal small bowel obstruction symptoms and epigastric pain. 
Computed tomography showed two simultaneous internal hernias one affecting the Petersen’s 
defect and the other through the foramen of Winslow with an incarcerated transverse colon. 
She underwent an explorative laparoscopy where reduction of both hernias was performed 
and, after assessment of bowel viability by an Indocyanine green angiography, both defects 
were closed by interrupted non-absorbable sutures to prevent recurrence. The follow-up of 
more than one year is uneventful.
Conclusion: Internal hernias being one of the most common causes of obstruction and hos-
pital admission after gastric bypass, we suggest to quickly undergo a computed tomography 
after initial examination. Internal hernia diagnosis is often delicate and requires eventually 
surgical exploration since bowel strangulation can lead to dramatic outcome. The operation 
can be done safely laparoscopically, and all internal hernia defects should be repaired with 
non-absorbable sutures.

  
P7
The impact of the COVID-19 pandemic on patients from a bariatric program: a qualitative 
analysis of their perceptions of health and well-being
J. M. Klasen1, D. Tynes1, C. J. Peterson1, R. Schneider1, K. Timper1, R. Peterli1, C. L. Randall2, T. Delko1 
(1Basel, 2Seattle/US)

Objective: Due to COVID-19, patients with a Body Mass Index of 25 kg/m² or higher are at 
increased risk of hospitalization, need for mechanical ventilation, and death. Related comor-
bidities have been correlated with a severe clinical course of COVID-19 and increased mortal-
ity. Moreover, social isolation is associated with anxiety, depression, substance use, and poor 
general mental health. The study was conducted to explore the perceptions of patients from a 
bariatric program during the ongoing COVID-19 pandemic, specifically related to their struggles 
with health issues and psychological well-being.
Methods: We conducted semi-structured, in-depth interviews with 12 female and 7 male pa-
tients from a bariatric between the age of 24 and 61 years to generate data on their percep-
tions of COVID-19. 15 participants were in pre-, peri-, or postoperative bariatric surveillance, 
while 4 underwent a conservative treatment. Their BMI ranged between 27.8 and 55.4 kg/
m², while 14 participants gained weight during the first pandemic wave. Consistent with the 
methods of constructivist grounded theory, we collected and analyzed data iteratively through 
a constant comparative process for data coding and develop themes in the transcripts.
Results: We identified themes to summarize the pandemic-associated experiences of our 
cohort as follows: their life structure before COVID-19, the turning point with changes and 
adaptations, and the impact of isolation on psychological well-being. We identified stages of 
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grief due to loss of social contacts as well as physical and psychological health impairment 
as consequences of pandemic-related changes. They described denial and anger, through bar-
gaining and depression, to eventual acceptance. Most patients were not aware of overweight 
and obesity being major risk factors for worse outcomes of COVID-19. We developed a theme-
based theory on patients’ perceptions and fears regarding the pandemic as they live through 
phases of grief.
Conclusion: This qualitative study identified a significant impact of the COVID-19 pandemic on 
patients of a bariatric program. Regarding their health issues and risk situations, patients need 
education on the consequences of belonging to a high-risk group. Expanding all healthcare 
professionals’ understanding of these issues may be critical the treatment of somatic conse-
quences and early identification of psychological stress reactions.

  
P9
Isolated perineal metastasis of a colonic cancer: a strange and uncommun observation
E. Chiriatti, S. Heersche, E. Pezzetta, M. Suter (Rennaz)

Objective: Cutaneous and subcutaneous metastases of colo-rectal cancer are uncommon 
findings usually related to advanced and multi-metastatic disease.The perineal region is one 
of the most cited and recognized sites of metastaic involvement in this respect.
Methods: we wish to report and illustrate the situation of a patient presenting with an isolated 
perineal metastasis of colorectal origin with particular emphasis on the clinical and radiologi-
cal features.
Results: a 74 years-old patient presented to our emergency department complaining of a 
painful perineal swelling appeared 4 months before. On clinical examination we noticed an 
extensive tumoral infiltration of the perineal region with signes of necrosis and infection. A 
CT scan was performed and showed an exophytic and partially necrotic perineal lesion with 
a concomitant significant and suspicious thickenig of the rectosigmois jonction wall. Multiple 
surgical biopsies of the perineum were performed showing, astonishingly, an adenocarcinoma 
with characteristics of intestinal type. A colonoscopy was then straightforward carried out with 
confirmation of a circumferential tumor involving the lumen of the distal sigmoid colon and 
proximal rectum, biopsies were also performed with histological confirmation of an invasive 
colonic adenocarcinoma. In this setting a chemotherapy was proposed to the patient.
Conclusion: metastatic cutaneous infiltration of the perineal region may herald a more or less 
hidden colonic cancer ; in such situations a full colonic investigation should be therefore kept 
in mind

  
P10
Colouterine fistula: a rare complication of colonic diverticulitis
C. Miatello, L. Regusci, K. Galetti (Mendrisio)

Objective: The aim of this report is to discuss diagnostic procedures and surgical management 
of colouterine fistula, a rare type of diverticulitis complication.
Methods: We report a case of a 65-year-old female, who presented with lower abdominal pain 
and vaginal discharge. The first clinical hypothesis was of a recto-vaginal fistula secondary to 
sigmoid diverticulitis. However, the imaging suggested a colouterine fistula.
Results: Resection of the sigmoid colon with primary anastomosis and hysterectomy were suc-
cessfully performed with complete resolution of disease.
Conclusion: The rarity of this condition and the unreliability of diagnostic imaging make it a 
challenge to surgeons, so much that awareness of this condition is crucial for its early detec-
tion and safe treatment. Surgery is performed in almost all patients, its indications and the 
choice for the best approach should be carefully planned.

  
P11
Goblet cell carcinoma of the appendix: a rare entity
J. J. M. Vibert, R. M. Sguinzi, P. Froment, B. Egger (Fribourg)

Objective: Goblet cell carcinoma (GCC) is an extremely rare tumor of the appendix normally 
diagnosed postoperatively at histopathological evaluation. Surgery remains the gold standard; 
the role of adjuvant chemotherapy has not yet been clearly established.
Methods: We present the case of an 80-years-old male patient suffering from uninvestigated 
episodes of hematochezia for one year. Colonoscopy showed a 5cm ulcerated mass in the 
caecum and biopsies revealed a high-grade GCC. CT-scan confirmed the cecal tumor with 
extension to the appendix base and infiltrating the surrounding mesenteric fat but with no 
signs of distant metastases. Normal CEA level. After multidisciplinary discussion, the patient 
underwent primary surgery.
Results: The patient underwent oncological right colectomy with an uneventful postoperative 
recovery. Histopathology showed a GCC of the appendix pT4a pN2 (6/22) L1 V1 Pn0 R0, G3, 
TILS grade 2, PDL1 -, HER – with stable microsatellites. Adjuvant chemotherapy was started.
Conclusion: The incidence of GCC is 0.05/100,000/year with a mean age of 59 years at 
appearance. Acute appendicitis is the most common clinical presentation; others include an 
abdominal mass with hematochezia. Five-year survival ranges from 100% for stage I to 14% for 
stage IV, with a median survival of 47 months. Histology demonstrates epithelial and neuroen-
docrine elements and caliciforme ‘goblet cells’ of the intestinal type. TNM staging is the same 
as for appendix carcinomas. The grading system is mainly based on the Ki67 index. Lymphatic 
and local dissemination are present in 8-50% of cases, distance metastasis are less frequent. 
Surgical treatment is controversial for small (<1cm) GCC without metastasis. The European 
Neuroendocrine Tumor Society (ENETS) recommends right oncological colectomy for GCC of 

any stage or grade. However, Pahlavan and al. suggested right colectomy depending on the 
cellular (un)differentiation, the increased mitotic activity, the involvement of the appendix base, 
the N+ and tumor size (>2 cm). Adjuvant chemotherapy is proposed for stage III GCC. For the 
follow-up, CEA, CA 19-9, CA 125 and 18F-FDG PET/CT serve as predictors for recurrences. To 
conclude, GCC should be approached and treated as adenocarcinomas. Its scarcity makes it 
difficult to perform studies and its management remains controversial.
APPENDIX: Goblet cell carcinoma of the appendix: a rare entity

Figure 1. Abdominal CT performed with IV contrast highlighting a 5cm cecal mass (red
arrow).

Figure 2. Surgical specimen of the resected caecum with the tumor (red arrow).
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APPENDIX: Goblet cell carcinoma of the appendix: a rare entity

Figure 1. Abdominal CT performed with IV contrast highlighting a 5cm cecal mass (red
arrow).

Figure 2. Surgical specimen of the resected caecum with the tumor (red arrow).Figure 2. Surgical specimen of the resected caecum with the tumor (red arrow).

Figure 3. H&E stain 10x : adenocarcinoma with caliciform cells (signet ring cells in the
lamina propria = red arrow) infiltrating the colonic mucosa (native glandular structures =
yellow arrow).

Figure 3. H&E stain 10x : adenocarcinoma with caliciform cells (signet ring cells in the lamina 
propria = red arrow) infiltrating the colonic mucosa (native glandular structures = yellow arrow).
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P12
Epiploic appendagitis (EA): a rare cause of acute abdominal pain
D. Leu, A. Karentzos, E. Colinet, A. Meyer, B. Egger (Fribourg)

Objective: Epiploic appendices are fat-filled serosal outpouchings of the colonic wall that 
contain a vascular stalk. EA is a rare benign and often underdiagnosed pathology of acute 
abdominal pain caused by either inflammation or torsion of such a structure. Clinical findings 
are heterogeneous, but the most common symptoms are localized, non-migratory pain without 
fever, nausea, vomiting and diarrhea. Such a presentation may easily be misinterpreted as one 
of the more frequent causes of acute abdominal pain such as acute appendicitis, diverticulitis 
or cholecystitis. The optimal imaging modality to diagnose EA is abdominal CT scan with i.v. 
contrast. Once diagnosed, EA is treated conservatively with simple analgesics and non-steroid 
anti-inflammatory drugs (NSAIDs).
Methods: We report the case of a 59-year-old morbidly obese male patient with Typ 2 diabetes 
and COPD presenting with acute right iliac fossa pain, without fever, nausea, vomiting or diar-
rhea. Personal history revealed an open cholecystectomy 20 years ago. Laboratory workup 
showed a CRP of 7mg/l without normal WBC count. Abdominal CT-scan finding suspected 
acute appendicitis with an appendix measuring 13mm in diameter with surrounding fat strand-
ing but without any free fluid or pneumoperitoneum.
Results: Due to the radiological suspicion of acute appendicitis, an exploratory laparoscopy 
was performed. Intraoperatively, the appendix showed no signs of inflammation (Fig. 1), how-
ever, there was a twisted dusky structure (Fig. 2) on the adjacent caecum with the differential 
diagnosis of a melanoma versus an inflamed necrotic epiploic appendix (EA). The appendix 
was resected to avoid future surgery, the twisted structure was carefully detached from the 
adjacent caecum and its vascular pedicle was coagulated and transected. Following surgery, 
pain resolved completely and the patient discharged home 24 hours later. The pathology report 
confirmed the absence of acute appendicitis as well as a hemorrhagic infarct of an epiploic 
appendix compatible with EA.
Conclusion: This case report highlights the importance of a correct interpretation of CT-scans 
in such patients. Although EA is a rare entity, it should always be included in the list of dif-
ferential diagnosis of acute abdominal pain in order to avoid unnecessary administration of 
antibiotics or even of surgery with its associated risks.

 

Figure1: Intraoperative image of the non-inflamed appendix (1) and the adjacent dusky structure adherent to the caecum (2) 

 

Figure 2: Intraoperative image of the necrotic epiploic appendix with its twisted vascular stalk 

Figure1. Intraoperative image of the non-inflamed appendix (1) and the adjacent dusky structure 
adherent to the caecum (2).

 

Figure1: Intraoperative image of the non-inflamed appendix (1) and the adjacent dusky structure adherent to the caecum (2) 

 

Figure 2: Intraoperative image of the necrotic epiploic appendix with its twisted vascular stalk 

Figure 2. Intraoperative image of the necrotic epiploic appendix with its twisted vascular stalk.

 

 

 
Figure 3: Ct image of the inflamed epiploic appendix Figure 3. CT image of the inflamed epiploic appendix.

P13
Polysplenic heterotaxy syndrome (left isomerism) – case report and considerations for the 
surgical treatment. A rare case of occluding colon cancer in a patient with polysplenia and 
intestinal malrotation
A. F. Mosimann, S. A. Vorburger (Burgdorf)

Objective: Heterotaxy syndrome is a rare situs anomaly. In contrast to situs inversus, not all vis-
ceral organs are mirrored. We present a case of left isomerism heterotaxy syndrome with polys-
plenia and left positioning of the colon in a person with adenocarcinoma in the proximal colon.
Methods: Case Report: A 47-year-old woman presented with a 5-month history of postprandial 
cramps, distended abdomen, and weight loss. Investigations identified a highly stenotic ad-
enocarcinoma in the proximal colon. The CT revealed bilobar lungs, right-sided polysplenia, a 
left-sided colon, and a midline position of the liver.
Results: Surgical approach: The intestinal malrotation affected the surgical strategy for the 
oncologic tumor resection due to the vascular and lymphatic anomalies. The preoperative de-
tection of left isomerism allowed optimal preparation for surgery with CT angiography of the 
abdominal and iliac arteries. Due to the folding of the colon in the left hemiabdomen, the 
mesocolon presented with 4 layers on top of each other. Intraoperative findings showed that 
the tumor invaded several layers of this mesocolon. We performed laparoscopic adhesiolysis, 
extended proximal hemicolectomy en-bloc with several mesocolonic layers, and a side-to-side 
ileo-midcolonic anastomosis. The postoperative course was uneventful and the patients left the 
hospital after 6 days. Histological findings confirmed a R0 resection of the T4 tumor.
Conclusion: To our knowledge, this rare coincidence of left isomerism and occluding adeno-
carcinoma of the colon has never been described. Preoperative planning of the surgical strat-
egy with 3D CT-scan and CT-angiography enabled an oncologic sound operation despite the 
uncommon anomaly.
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Schwannoma of the ascending colon: an unexpected cause of lower gastrointestinal bleed-
ing and abdominal pain
E. Ferrer-Inaebnit1, A. Scheiwiller2, M. Neagu2, J. Zehetner2, Y. Fringeli2 (1Palma de Mallorca/ES, 
2Bern)

Objective: Schwannomas of the gastrointestinal tract are spindle cell tumors originating from 
peripheral nerve lining Schwann cells, most frequently from Auerbach’s plexus, and represent 
a very rare entity, accounting for approximately 2–6% of all mesenchymal tumor. They occur in 
decreasing frequency in the stomach (65%), small bowel (13%), and right colon and cecum 
(3%). Most commonly, schwannomas are asymptomatic and discovered incidentally in elderly.
Methods: We report a case of symptomatic schwannoma of the ascending colon and discuss 
its management.
Results: A 70-year-old man, orally anticoagulated, presented with a nonspecifi c pain in the 
right abdomen and isolated episodes of hematochezia. Laboratory test results were within 
normal ranges. The computerized tomography of the abdomen revealed a not complicated 
diverticulosis of the colon sigmoideum and a strong contrast enhancing mass in the proximal 
ascending colon (2.5 x 1.9 x 3.2 cm), without enlarged ileo-cecal lymph nodes. A colonoscopy 
was performed and showed a 3.5 cm submucosal spherical hard tumor with central ulceration 
in the proximal ascending colon. A clear etiology of the lesion could not be obtained from the 
available biopsy material, and an endoscopic resection was attempt. The tumor could only be 
partially removed with inconclusive biopsy again. Thus, a surgical removal was decided. After 
laparoscopic mobilization of the right colon, a transversal mini-laparotomy was done in the 
right abdomen and a wedge resection of the lesion performed with closure of the defect with 
a continuous running suture. The histopathological examination of the specimen reported an 
ulcerated mass compatible with a schwannoma, with proliferative activity (Ki 67) below 3% 
and no signs of malignancy or involvement of the resection margins (R0 resection). The tumor 
was immunohistochemically positive for S100, SOX-10 and Vimentin.
Conclusion: Colorectal schwannomas are rare and reported as benign in more than 98% of 
cases. Metastatic spreading in lymph nodes is exceptional . Differential diagnosis include GIST, 
neuroendocrine tumor and leiomyoma-leiomyosarcoma. Conclusive diagnosis can be made 
by confi rming S100 proteins on the immunohistochemical analysis. Surgery is the mainstay of 
treatment, and as for other mesenchymal tumors, wedge resection rather than classic regional 
resection is advised.

FIGURE 1: 

Endoscopic view showing a submucosal tumor with central erosion located at the ascending 

colon. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Endoscopic view showing a submucosal tumor with central 
erosion located at the ascending colon.

FIGURE 2: 

Computerized tomography demonstrating a well-circumscribed and contrast-enhancing lesion 

 of the ascending colon in axial (left) and coronal (right) views. 

 

 
 

 

Figure 2. Computerized tomography demonstrating a well-circumscribed and contrast-enhanc-
ing lesion of the ascending colon in axial (left) and coronal (right) views.

P16
Peritoneal benign multicystic mesothelioma: about two cases
J. Hungerbühler, A. Girardot Miglierina, E. Pezzetta, O. Pittet (Rennaz)

Objective: Benign peritoneal mesothelioma accounts for 3 to 5% of peritoneal mesothelioma, 
which has an incidence of 1 in 1’000’000. It is known to be more frequent in young women 
but can also be found in men. As this is a rare disease, literature relies mainly on isolated case 
reports. We thereby wish to present two cases treated in our hospital.
Methods: Data was collected with the patients' approval.
Results: Our fi rst patient was a 17 year-old male who presented with abdominal pain, a 10 kg 
weight loss in 3 months and diarrhea. A CT scan (Fig.1) was performed and demonstrated free 
fl uid. After initial examination with ileo-colonoscopy, which was normal, a subsequent abdomi-
nal ultrasound founded full resorption of the free fl uid. We then performed a laparoscopy which 
revealed a multicystic infi ltration of the peritoneum and rectum (Fig. 2). Multiple biopsies were 
performed. Pathology analysis showed a benign multicystic peritoneal mesothelioma (BMPM). 
After discussion with two expert centers in peritoneal disease, a peritonectomy and hyperther-
mic intraperitoneal chemotherapy (HIPEC) was recommended. The patient was referred for 
the intervention. The follow up with MRI and CT-scan showed no sign of recurrence after 24 
months follow-up. Our second patient is a 39 year-old male, which presented in the emergency 
room after a car accident, and a full-body CT scan was performed by protocol. Abdominal-CT 
revealed three lesions with no relation to the trauma, which were then excised by laparoscopy. 
The anatomopathological found a BMPM. The patient came back after 6 years with upper left 
quadrant abdominal pain and diarrhea. A new abdominal CT showed suspicion of recurrence 
of BMPM in the upper left quadrant (Fig. 3). In this situation, we performed a laparoscopy 
converted into laparotomy, permitting the removal of the entire cyst-like lesion with an en-bloc 
segmental transverse colectomy. (Fig. 4). No other lesions were found during the exploration. 
Pathological analysis revealed a recurrence of a BMPM.
Conclusion: As explained, BMPM is rare. However, this highly symptomatic disease has a high 
risk of recurrence, even with rare malignant transformation, and one or more re-interventions 
can be needed. As the risk of adherence and associated peri-operative complications grows 
with the number of reoperations, this may be in favor of a more invasive initial approach, as 
performed in our fi rst patient.

Figures

Figure 1: CT scan showing free fluid

Figure 2: Intraoperative view of multicystic lesion

Figure 1. CT scan showing free fl uid.
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Figure 2: Intraoperative view of multicystic lesion 
 

Figure 2. Intraoperative view of multicystic lesion.

 
Figure 4: Cyst-like lesion, supect of recurrence of BMPM 
 

 
Figure 4: Intraoperative view showing recurrence of BMPM on transverse colon 

Figure 3. Cyst-like lesion, supect of recurrence of BMPM.
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Figure 4: Intraoperative view showing recurrence of BMPM on transverse colon Figure 4. Intraoperative view showing recurrence of BMPM on transverse colon.

  
P17
Hospitalization for recurrence of acute diverticulitis after sigmoid colectomy: a retrospec-
tive cohort study from a tertiary center
A. Waser, A. Balaphas, I. Uhe, C. Toso, N. Buchs, F. Ris, J. Meyer (Geneva)

Objective: Our aim was to determine the incidence of diverticulitis recurrence after sigmoid 
colectomy for diverticular disease.
Methods: Consecutive patients who benefited from sigmoid colectomy from January 2007 to 
June 2021 were identified based on operative codes. Patients who underwent sigmoid colec-
tomy for other reasons than diverticular disease were excluded. Recurrence episodes were 
identified based on hospitalization codes and reviewed. Survival analysis was performed and 
was reported using a Kaplan-Meier curve. Follow-up was censored for last hospital visit and 
diverticulitis recurrence.
Results: One thousand three hundred and fifty-six patients benefited from sigmoid colectomy. 
Four-hundred and three were excluded, leaving 953 patients for inclusion. The mean age 
at time of sigmoid colectomy was 64.0+/-14.7 years. Four hundred and fifty-eight patients 
(48.1%) were males. Six-hundred and twenty-two sigmoid colectomies (65.3%) were per-
formed in the elective setting, and 331 (34.7%) as emergency surgery. The mean duration of 
follow-up was 4.8+/-4.1 years. During this period, 10 patients (1.1%) developed diverticulitis 
recurrence. Nine of these episodes were classified as Hinchey 1a, and one as Hinchey 1b. The 
incidence of diverticulitis recurrence (95% CI) was as follows: at 1 year: 0.37% (0.12-1.13%), 
at 5 years: 1.07% (0.50%-2.28%), at 10 years: 2.14% (1.07%-4.25%) and at 15 years: 2.14% 
(1.07%-4.25%).
Conclusion: The incidence of diverticulitis recurrence after sigmoid colectomy is of 2.14% at 
15 years, and is mostly composed of Hinchey 1a episodes.

  

P18
Choledochotomy or hepaticojejunostomy as treatment of choice in complicated common 
bile duct stones?
G. F. Hess1, P. Sedlaczek1, J. Zeindler1, A. M. Schmitt2,1, S. Muenst1, S. Däster1, M. Bolli1, O. Kollmar1, 
S. D. Soysal1 (1Basel, 2London/UK)

Objective: In patients with symptomatic cholelithiasis, 10-20% are suffering from common 
bile duct stones (CBDS). Occlusion of the common bile duct (CBD) can lead to complications 
such as increased jaundice, cholangitis, liver abscess, or pancreatitis and needs intervention. 
CBDS are considered one of the major long-term complications after interventional bile duct 
clearance or bile duct surgery. Laparoscopic cholecystectomy (CCY) for the gallbladder and 
endoscopic retrograde cholangiopancreatography (ERCP) for interventional bile duct cleaning 
are current gold standards. In cases of non-removable CBDS by ERCP, surgical extraction is 
needed. The surgical approach is still controversial. The primary aim of this study was to gain 
an overview of patients treated with choledochotomy or hepaticojejunostomy (HJS) for CBDS.
Methods: In this retrospective study, all patients who underwent choledochotomy or HJS for 
CBDS at a tertiary referral hospital over 11 years were included. The collected data included 
basic demographics, diagnostic procedures, duration of surgery, length of hospital stay, previ-
ous surgeries, short-term and long-term morbidity, and mortality.
Results: In the observed period, 4375 patients underwent cholecystectomy, 655 of them (15%) 
received an ERCP with stone extraction. In 49 (1.1%) patients surgical stone extraction was 
necessary. A choledochotomy was performed in 30 patients and 19 were treated by an HJS. The 
choledochotomy group was significantly younger (mean 66 vs. 75 years, p=0.02). Furthermore, 
no substantial differences in baseline characteristics were observed. ERCP was attempted in 
23/30 (77%) of the choledochotomy patients pre/intraoperatively and 13/19 (68%) in HJS 
patients. The mean duration of surgery was significantly shorter in choledochotomy than HJS, 
174±SD versus 291±94 minutes, p < 0.001. There were no significant differences for 30-day 
and >30-day complication rates p = 0.42 and p = 0.24 respective. No deaths were reported.
Conclusion: In the rare case where the interventional removal of the CBDS fails, both chole-
dochotomy and HJS are first choice for surgical CBDS removal, but choledochotomy should 
be preferred, due to the lower morbidity and shorter duration of surgery. Furthermore, with low 
morbidity rates at all, we recommend both methods as possible surgical techniques in cases 
where the combination of ERCP and laparoscopic CCY is not possible.

A B C D

E F

Surgical Procedure of open choledochotomy: 
(A) Cystic stump grasped by a clamp (B) Perpendicular choledochal incision (C) Lumen after stone removal (D) Preparation of the monofilament non-absorbable 
sutures (E) Knotted sutures (F) Extracted cholelithiasis

Surgical procedure of open choledochotomy: (A) Cystic stump grasped by a clamp (B) perpen-
dicular choledochal incision (C) lumen after stone removal (D) preparation of the monofilament 
non-absorbable sutures (E) knotted sutures (F) extracted cholelithiasis.

P19
Efficacy of intraoperative cholangiography versus preoperative magnetic resonance 
cholan giography in patients with intermediate risk for common bile duct stones
S. Staubli (Basel)

Objective: This is the first randomized trial to evaluate the efficacy of intraoperative cholan-
giography (IOC) and magnetic resonance cholangiopancreatography (MRCP) in patients with 
suspected CBDS.
Methods: This unblinded, multicenter RCT was conducted at five swiss hospitals. Eligibility crite-
ria were suspected CBDS. Patients were randomized to IOC and laparoscopic cholecystectomy 
(LC), followed by endoscopic retrograde cholangiopancreatography (ERCP) if needed, or MRCP 
followed by ERCP if needed, and LC. Primary outcome was length of stay (LOS), secondary 
outcomes were cost, stone detection and complication rates.
Results: 122 Patients were randomised to the IOC Group (63) or the MRCP group (59). Median 
LOS for the IOC and the MRCP groups were 4 days IQR [3, 6] and [4, 6], with an estimated 
increase of LOS of 1.2 days in the MRCP group (p = 0.0799) in the linear model. Median cost 
in the IOC and MRCP groups were 10 473 Swiss Francs (CHF) and 10 801 CHF, respectively (p 
= 0.694). CBDS were found in 24 and 12 patients in the IOC and the MRCP groups, respectively 
(p = 0.0387). The complication rate did not differ between both groups.
Conclusion: There is equipoise between both pathways. IOC has a significantly higher diag-
nostic yield than MRCP.
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P23
Incidence, risk factors, and treatment of incisional hernia after kidney transplantation: a 
20-year single centre experience
L. Costa, D. Martin, T. Zingg, D. Golshayan, J.-P. Venetz, N. Demartines, M. Matter (Lausanne)

Objective: Incisional hernias (IH) are one of the most common long-term complications after 
abdominal surgery. Transplant patients may represent a population at risk due to comorbidities 
and immunosuppression. The study aim was to assess the incidence, risk factors, and treatment 
of IH after kidney transplantation (KT).
Methods: This is a retrospective monocentric study on patients who underwent KT between 
01/1999 and 12/2018. Patients with and without IH were compared in terms of demographics 
and surgical outcomes. Uni- and multi-variate analyses of risk factors were performed.
Results: A total of 737 kidney recipients were included. Forty-seven patients (6.4%) developed 
an IH after a median of 14 months (IRQ 6-52). On uni- and multi-variate analyses, body mass 
index (BMI) (OR 1.080, p=0.020), pulmonary diseases (OR 2.415, p=0.012), lymphoceles (OR 
2.362, p=0.018), and length of stay (LOS) (OR 1.013, p=0.044) were independent risk factors. 
Thirty-eight patients (81%) underwent operative repair, among them 2 (5%) required emer-
gency repair. Thirty-seven (97%) underwent repair with mesh. Median LOS was 8 days. Three 
patients (8%) developed surgical site infections and 2 patients (5%) presented hematomas 
that required surgical revision. After repair, 3 patients (8%) had recurrence.
Conclusion: IH incidence was low following KT. Overweight, pulmonary comorbidities, lympho-
celes, and LOS were identified as independant risk factors. IH repairs generated additional 
morbidity. Prophylactic mesh implantations may be discussed based on these risk factors, and 
strategies focusing on the modifiable patient-related risk factors and early detection and treat-
ment of lymphoceles may help to decrease the risk of IH following KT.

  
P24
Go for a lymphadenectomy in colorectal liver metastases, but avoid it in HCC
G. F. Hess, N. L. E. Aegerter, J. Zeindler, S. Däster, M. Bolli, S. Muenst, O. Kollmar, S. D. Soysal (Basel)

Objective: Lymphadenectomy (LA) is still a hot topic of debate in liver surgery. While its indi-
cation for cholangiocellular carcinoma (CCC) is clear, the recommendations for hepatocel-
lular carcinoma (HCC) depend on various factors. In contrast, LA in colorectal liver metastases 
(CRLM) remains controversial. In particular, complications and associated morbidity of LA are 
feared and have already been discussed extensively. Our study aimed to investigate the benefit 
of LA in CRLM and HCC for the detection of lymph node metastases (LNM) and its impact on 
recurrence, morbidity, and mortality.
Methods: In patients with LA, lymph nodes (LN) were immunohistochemically stained using 
a cytokeratin cocktail LN were analyzed for single cells (<0.2mm), micro- (0.2-2mm), and 
macro-metastases (>2mm). Morbidity and mortality were described using descriptive statistics.
Results: Of 162 patients (67 CRLM, 68 HCC, 27 CCC), 97 (41/30/26) received LA with a mean 
of 10 (12/8/11.5) LN resected. In 21/97 (22%) of patients, LNM were detected (8/8/5). 
Recurrence of CRLM was noted in 10/41 (24%) LA+ and 13/26 (50%) LA- patients (p=0.038). 
In HCC, recurrence was found in 10/30 (33%) LA+ and 9/38 (24%) LA- patients (p=0.42). In 
each group, 4/8 (50%) of CRLM and HCC patients had a recurrence when LNM were identified. 
57 (35%) patients had major complications (Clavien Dindo III or higher), 43/97 (44%) in the 
LA group compared to 14/65 (22%) in the LA- group (p<0.01). In CRLM, the complication rate 
was 28%: 14/41 (34%) for LA+ and 5/26 (19%) for LA- (p=0.27). In HCC, 25 (37%) patients 
had a major complication, 16/30 (53%) in the LA+ group and 9/38 (24%) in the LA- group 
(p=0.02). In 6 (4%) patients, there was a grade V complication, 4 of them with LA, while the 2 
LA- were HCC patients.
Conclusion: CRLM patients benefit significantly from LA in terms of recurrence rate, with a toler-
able rate of morbidity. In contrast, LA in HCC should be avoided, since it is not beneficial and 
leads to significantly higher morbidity.

(A)
Significantly lower recurrence in patients with colorectal liver
metastasis (CRLM) and lymphadenectomy (LA+) compared to those
without (LA-) (p=0.038); in hepatocellular carcinoma (HCC) there is
no significance between LA+ / LA- (p=0.424)

(A) (B)

(B)
Significantly higher complication rate in patients with HCC and
lamyphadenectomy (LA+) compared to those without (LA-) (p=0.02); in
colorectal liver metastasis (CRLM) there is no significance between LA+ / LA-
(p=0.27)
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(A) Significantly lower recurrence in patients with colorectal liver metastasis (CRLM) and lym-
phadenectomy (LA+) compared to those without (LA-) (p=0.038); in hepatocellular carcinoma 
(HCC) there is no significance between LA+ / LA- (p=0.424).
(B) Significantly higher complication rate in patients with HCC and lamyphadenectomy (LA+) 
compared to those without (LA-) (p=0.02); in colorectal liver metastasis (CRLM) there is no 
significance between LA+ / LA-(p=0.27).

P25
Anatomic versus nonanatomic liver resection in patients with hepatocellular carcinoma – a 
multicentre study
J. Zeindler1, G. F. Hess1, M. von Heesen2,3, N. L. E. Aegerter1, C. A. Reber1, A. M. Schmitt4, S. Muenst1, 
M. Bolli1,2, S. D. Soysal1, O. Kollmar1,2 (1Basel, 2Homburg, 3Göttingen/DE, 4London/UK)

Objective: The incidence of hepatocellular carcinoma (HCC) in the western world has been 
increasing over the past decades. Liver resection is one of the most efficient treatment options. 
Benefits of anatomic (ALR) versus nonanatomic liver resection (NALR) show a lack of consist-
ent evidence. The aim of this study was to investigate complications and survival rates of HCC 
patients after both resection types.
Methods: We included all patients undergoing liver resection for HCC between 2009 and 2020 
from 3 specialised centres in Switzerland and Germany. Complications and survival rates after 
ALR versus NALR were analysed using univariate and multivariate Cox regression models.
Results: A total of 298 patients received liver resection in the 3 centres between 2009 and 
2020. Median follow-up time was 52.76 months (95% CI 43.43 - 59.4). 164/298 of patients 
underwent ALR. Significantly more patients with cirrhosis received NALR (n = 94/134 versus 
n=64/164, respectively, p<0.001). Complications according to the Clavien Dindo classification 
were significantly more often in the NALR group (p<0.001). Liver failure has been detected 
in 13% of patients undergoing ALR and in 8% of patients after NALR (p=0.215). Uni- and 
multivariate cox regression models showed no significant differences between the groups for 
recurrence free survival (non-adjusted HR 1.26, CI 0.95 – 1.67, p=0.10 and adjusted HR 1.03, 
CI 0.72 - 1.47, p=0.87, respectively) and overall survival (non-adjusted HR 1.26, CI 0.93 - 1.72; 
p=0.14 and adjusted HR 0.93, CI 0.63 - 1.37; p=0.71, respectively).
Conclusion: In this multicentre retrospective study investigating anatomic versus atypical liver 
resection for HCC, no significant differences in overall survival rates and recurrence free survival 
rates were observed. Moreover, postoperative complications according to the Clavien Dindo 
classification were significantly less frequent in the ALR while liver specific complications were 
comparable between the two groups.

  
P26
Preoperative frailty screening in elderly patients undergoing hepatobiliary and pancreatic 
surgery
G. Piazza, M. Humbert, P. Hanni, V. Cagni, N. Halkic, N. Demartines, E. Uldry, D. Roulin (Lausanne)

Objective: Hepatobiliary and pancreatic cancers are mostly affecting elderly, who are often 
more vulnerable and frail. The aim of this study was to evaluate the use of systematic frailty 
screening in elderly patients undergoing liver or pancreatic surgery for cancer.
Methods: Patients planned for elective hepatobiliary and pancreatic surgery between March 
2020 and January 2021 were prospectively included in this study. Patients older than 70 years 
or of fragile appearance were screened for preoperative frailty. Five tests validated in geriatrics 
were performed: the Flemish version of the Triage Risk Screening Tool (fTRST), the G-8 score 
(G8), the Timed Up and Go test (TUG), the mini-COG test and the Activities of Daily Living (ADL). 
Frailty was defined as the presence of at least one positive screening test. In case of positive 
screening, a full comprehensive geriatric assessment was performed.
Results: A total of 76 patients were enrolled. The median age was 75 years (IQR 6.25) and 
48% (n = 37) were female. Frailty was present in 75%. fTRST was positive in 59% (n = 44) of 
patients (median score 2), G-8 score was positive in 57% (n = 35) of patients (median score 
13.4), the TUG test and ADL were positive in 5% (n = 3) and 5% (n = 3), respectively (median 
score 13 and 6), the miniCOG was positive in 27% (n = 17) of patients (median score 5). 
Following comprehensive geriatric assessment, 3 individuals were deemed as not eligible for 
surgery (4%) and alternative treatment was proposed.
Conclusion: A majority of elderly patients undergoing surgery for hepatobiliary or pancreatic 
cancer presented with frailty on preoperative screening. A comprehensive geriatric assess-
ment identified some of these patients as being too frail to undergo major hepatobiliary and 
pancreatic surgery. Preoperative frailty screening could identify patients benefiting from pre-
habilitation before major surgery.

  
P27
Probability of postoperative complication after liver resection: stratification of patient fac-
tor, surgical complexity and use of enhanced recovery after surgery
K. Kobayashi1,2, C. Shirata1, E. Uldry1, N. Demartines1, N. Halkic1 (1Lausanne, 2Tokyo/JP)

Objective: The present study aimed to assess performance of the three-level complexity clas-
sification which stratified liver resection procedures into three complexity grades (grade I, low; 
grade II, intermediate; grade III, high complexity) and to evaluate whether the enhanced recov-
ery after surgery (ERAS) protocol improves postoperative outcomes for each complexity grade.
Methods: Consecutive patients undergoing open liver resection (OLR) and laparoscopic liver 
resection (LLR) during 2010–2020 were assessed.
Results: A total of 437 patients were included. Operative time estimated blood loss, and length 
of hospital stay increased significantly with a stepwise increase of the grades from I to III in 
OLR and LLR (all, P<0.05). The same trend for comprehensive complication index (CCI) was 
found in OLR (P<0.005). Age (P=0.004), the three-level complexity classification (grade II vs. 
I, P=0.001; grade III vs. I, P<0.001), no use of the ERAS protocol (P=0.016), and biliary recon-
struction (P<0.001) were significant predictors for postoperative complication defined as CCI 
≥ 26.2 in a multivariable logistic regression analysis. The prediction model incorporating the 
4 factors had a calculated concordance index of 0.735 and 0.742 based on the bootstrap-
ping method. The use of ERAS protocol was associated with lower probability of postoperative 



62  swiss knife 2022; 19: special edition

complication for each complexity grade and age.
Conclusion: The use of ERAS protocol may decrease the probability of postoperative complica-
tion for each surgical complexity of liver resection and patient age. This finding emphasized the 
importance for tailoring perioperative managements by surgical complexity and patient age to 
improve outcomes after liver resection.

  
P28
Introducing a minimally invasive liver surgery program: reappraisal of the first 100 con-
secutive cases
A. Cristaudi, L. Bernardi, R. Roesel, S.-G. Popeskou, D. Christoforidis, R. C. Balzarotti Canger,  
P. Majno-Hurst (Lugano)

Objective: Laparoscopic liver resection (LLR) is the standard approach in selected patients 
affected by localized liver tumors; the advantages over classic open liver resection (OLR) have 
been identified in literature. Laparoscopic liver surgery program was implemented at our center 
in January 2015.
Methods: This is a retrospective analysis of consecutive patients underwent LLR since the in-
troduction of minimally invasive liver surgery (MILS) program. Post-operative results of LLR were 
compared to a retrospective cohort of consecutive OLR performed in the same period. Cyst 
fenestrations were excluded.
Results: 200 consecutive patients (LLR=100; OLR=100) were operated between January 2015 
- September 2021. Mean age (65.4 vs. 64; p = 0.40), male sex (53% vs. 58%; p = 0.70) as well 
as previous abdominal surgery rate (72% vs. 82%; p = 0.54) were similar in the two groups. 
Underlying chronic liver disease was more frequent in LLR group (29% vs. 13%; p = 0.024). A 
total of 168 nodules (1.7 per patient) were removed by LLR vs. 281 (2.8 per patient) by OLR 
(p=0.003), nodule size was similar (24.0 vs. 25.0 mm, p=0.93 in LR vs. OLR respectively). 
Indication to surgery were malignant tumors (either primary liver tumors or liver metastases) 
in 90 vs. 98% of cases for LLR vs. OLR (p=0.70). Operative time was shorter in LLR (315 vs. 
475 min; p < 0.00001). Intra-operative transfusions rate was similar but LLR had fewer median 
intra-operative blood loss (IBL) (200 vs. 300 ml; p = 0.01). Conversion to OLR was 12%. Median 
length of hospital stay (LOS) was shorter in LLR vs. OLR group (6 vs. 9 days, p <0.00001) with 
90-day overall and major morbidity of 21% vs. 43% (p = 0.02) and 6% vs. 23% (p = 0.003) in 
LLR vs OLR respectively. 90-day mortality was 1% in each cohort. R0 rate was similar (95% vs. 
83%; p = 0.51) in LLR and OLR. In a further sub-analysis, LLR were classified in four difficulty 
levels according to IWATE criteria (low, intermediate, advanced, expert). Difficult resections (ad-
vanced, expert) accounted for 16 and 18 LLR (34%). From low to expert level, operative time 
increased from 240 to 550 min, IBL from 200 to 400 ml, conversion from 3.2 to 39% and LOS 
from 5 to 9 days respectively (all p<0.05). Overall and major morbidity did not increase with 
growing difficulty. R0 rate was similar in the four groups.
Conclusion: LLR was safely implemented with better short-term outcomes compared to those 
of OLR.

  
P29
Robotic and laparoscopic liver resections: short term results of a double-center experience
L. Bernardi1, E. Balzano2, R. Roesel1, F. Vagelli2, P. Majno-Hurst1, P. De Simone2, A. Cristaudi1  
(1Lugano, 2Pisa/IT)

Objective: Minimally invasive liver surgery (MILS) has gained consensus either in healthy and 
cirrhotic livers, but the superiority of either MILS technique, laparoscopic (LLR) or robotic liver 
resection (RLR) is matter of debate. We report on the short-term results of two dedicated liver 
centers.
Methods: This was a retrospective cohort analysis of LLR vs RLR. Resections were classified as 
per difficulty level according to IWATE criteria (low, intermediate, advanced, expert). Level of 
significance was set at p<0.05.
Results: 269 patients underwent MILS between January 2014 - October 2021 (LLR=192; 
RLR=77). LLR and RLR population were similar in age, male sex, mean BMI, previous surgery 
rates. Underlying chronic liver disease was more frequent in RLR vs LLR cohort (80.5 vs. 46.0%, 
p=0.008). In LLR group there was a higher number of nodules per patient, 312/192 (1.6) vs. 
87/77 (1.1) in RLR (p=0.007) but no differences in size. Segment 1 and 8 were more frequently 
involved in RLR. According to IWATE criteria, in low and intermediate level resections (LLR=79; 
RLR=36 and LLR=64; RLR=34) similar post-operative outcomes were observed but Pringle ma-
neuver was used more often in LLR. Operative time was longer in intermediate LLR vs RLR (260 
vs 210 min, p=0.008). In advanced resections (LLR=30; RLR=7) LLR showed longer hospital 
stay of 7 vs 5 days (p=0.01) but no differences in conversion rate, blood loss, overall and major 
morbidity (all p>0.05). R0 was not different in any of the three level examined for LLR vs RLR. 
Expert level LLR accounted for 19% of the LLR cohort while there were no expert RLR.
Conclusion: Despite fewer and easier procedures performed by robotic approach, both RLR and 
LLR are safe and provide similar global short-term surgical outcomes.

  
P31
TACE for hepatocellular cancer – implications for practice: a multicenter retrospective 
analysis
F. Haak, T. Karli, G. Hess, J. Zeindler, C. Zech, O. Kollmar, S. Soysal (Basel)

Objective: Hepatocellular Carcinoma (HCC) is a rare disease. It is the fifth most common ma-
lignancy in the world. However, its incidence is rising as chronic liver disease becomes more 
prevalent. Most patients diagnosed with HCC are not amenable to curative treatment (surgery). 

A wide array of interventional therapies like Trans Arterial Chemoembolization (TACE) exist 
to limit disease burden. In this quickly changing field, the benefit of individual interventional 
therapies is poorly defined. This study aims to define the therapeutic significance of TACE in the 
treatment of HCC.
Methods: We conducted a retrospective multi-center study. In total, 101 patients who received 
a TACE for HCC between 2010 and 2020 were included in the analysis. Patient characteristics 
and clinical course of the disease were recorded. The primary outcome was overall survival. All 
statistical analysis were performed using STATA.
Results: 186 TACE inverventions were performed in the included 101 patients. Mean age of the 
patients was 67.5 (SD 10.1), and mean Charlson Comorbidity Index was 8.5 (SD 3.0). Median 
survival was 19.8 months (IQR 10.4 – 36.7). Survival was highly dependent on Barcelona 
Clinic Liver Cancer (BCLC) stage: for BCLC stage A, median survival was 31.5 (IQR 17.2 – 56.7) 
months, whereas for BCLC stage C it was 9 (IQR 4.9 – 13.3) months. Lesion size played a 
role as survival was worse if the lesion was larger than 55mm (HR 2.8; 95% CI 1.15 – 6.78). 
Progression of disease after the intervention occurred in 75.2% of our cohort. 60% of the 
patients with progression had a growth of their target TACE lesion and 20.7% had development 
of a new lesion.
Conclusion: TACE is recommended for BCLC-B or BCLC-0/A patients who cannot undergo cura-
tive therapy. Standard therapy for BCLC C patients is Sorafenib. Our data shows comparable 
survival data for TACE for this patient group. The lesion size of the tumor should be considered, 
as TACE for lesions larger than 55mm was associated with worse survival.

  
P32
Arteriovenous popliteal loop to facilitate free tissue transfer in a patient with osteomyelitis 
of the tibia and inadequate recipient vessels: a multidisciplinary approach to limb salvage
S. Schulz1, E. Psathas1, M. Menth1, D. Petek1, B. Egger1, D. Kalbermatten2 (1Fribourg, 2Geneva)

Objective: When free tissue transfer grafts are planned for the treatment of complex wounds, 
healthy donor and recipient vessels are required. We present the case of a patient with a com-
plex limb wound and advanced peripheral arterial disease, who underwent successful free flap 
transfer despite unsuitable local arterial supply.
Methods: A 57-year-old patient was referred to our outpatient wound clinic due to a chronic 
non-healing wound in the right antero-lateral proximal tibia (Figure 1). Preoperative imaging 
revealed chronic osteomyelitis of the tibia, while arteriography demonstrated chronic occlusion 
of the anterior tibial and peroneal artery. After multidisciplinary discussion, a two-stage surgi-
cal approach was planned. At first, an arteriovenous (AV) popliteo-popliteal loop bypass was 
performed using an inverted great saphenous vein, associated with wound debridement and 
bone biopsies, with application of a negative pressure wound treatment (Figure 2). Six days 
later, after surgical debridement of the proximal tibia and application within the bony cavity of 
antibiotic-covered cement beads, the AV loop was transected in mid-length and the arterial 
and venous stumps were used as recipient vessels for end-to-end microvascular anastomoses 
in the median infra-popliteal region of a gracilis muscle free flap transfer, harvested from the 
contralateral thigh. The muscle flap was tunneled under a skin bridge to the anterolateral tibial 
region to cover the tissue defect and covered with a meshed skin graft (Figure 3).
Results: A few hours after the operation, the patient developed acute muscle flap ischemia, 
requiring surgical revision with thrombectomy of the arterial stump and reconstruction of the 
arterial flap anastomosis. Postoperative recovery was otherwise uneventful and antibiotic treat-
ment was discontinued after 11 weeks. The patient was discharged home after 23 days. Follow-
ing 12 weeks of outpatient wound treatment, the wounds were completely healed (Figure 4). 
At 5 months follow-up, the patient remains asymptomatic, with a patent bypass and completely 
healed wounds.
Conclusion: This case demonstrates the value of a multidisciplinary approach to limb salvage 
in the treatment of complex wounds, especially in the absence of appropriate local recipient 
vessels for free flap transfer.
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Figure 1. (a,b) Clinical presentation of the complex chronic non-healing wound of the right 
limb, with exposure of the proximal tibia and underlining osteomyelitis  
 
 

 

 

 

 

 

 

 

 

 

Figure 1. (a,b) Clinical presentation of the complex chronic non-healing wound of the right limb, 
with exposure of the proximal tibia and underlining osteomyelitis.

Figure 2. (a) Intraoperative view of the configuration of the AV popliteo-popliteal venous 
loop bypass, after completion of the end-to-side anastomoses. Blue arrows demonstrate 
the arterial blood flow. (b) Postoperative CT angiography of the vascular reconstruction. 

Figure 2. (a) Intraoperative view of the configuration of the AV popliteo-popliteal venous loop 
bypass, after completion of the end-to-side anastomoses. Blue arrows demonstrate the arterial 
blood flow. (b) Postoperative CT angiography of the vascular reconstruction.

Figure 3. (a) After transection of the AV loop at mid-length, the arterial and venous 
stumps were used as donor and recipient vessels for end-to-end microvascular anastomoses 
of a grasilis muscle free flap. The muscle was then tunneled under a skin bridge to the 
anterolateral tibial region and covered with a meshed skin graft (yellow arrow). (b) 
Postoperative CT-angiography showing the configuration of the microvascular end-to-end 
anastomoses (white arrows) 

Figure 3. (a) After transection of the AV loop at mid-length, the arterial and venous stumps were 
used as donor and recipient vessels for end-to-end microvascular anastomoses of a grasilis 
muscle free flap. The muscle was then tunneled under a skin bridge to the anterolateral tibial 
region and covered with a meshed skin graft (yellow arrow). (b) Postoperative CT-angiography 
showing the configuration of the microvascular end-to-end anastomoses (white arrows).

Figure 4. (a-c) Clinical outcome after 12 weeks of  follow-up in the outpatient wound 
clinic, with complete healing of the surgical sites. 

Figure 4. (a-c) Clinical outcome after 12 weeks of follow-up in the outpatient wound clinic, with 
complete healing of the surgical sites.

P33
Benign bone tumors of the femoral neck
J. Danek, B. Fuchs (Lucerne)

Objective: Benign bone tumors of the femoral neck pose a rare but challenging problem not 
just because of their location, which is difficult to access for surgical resection. We see two 
main difficulties concerning these types of tumors. One is the indication for surgical treatment 
and the second is the delicate anatomical situation of the blood supply of the femoral neck. 
Blood vessels can be injured during tumor resection, which could cause avascular necrosis of 
the femoral head. Fortunately, surgery is only needed in case of patients with symptoms such 
as pain or restricted range of motion.
Methods: We present three patients at the ages of 16, 19 and 24 years. The youngest one was 
diagnosed with a fibrous dysplasia and the other two with an osteochondroma. All patients 
reported about groin pain similar to impingement. Initial diagnostic consisted of X-Ray imaging 
and was afterwards completed with CT and MRI. Despite the known fact that for the mentioned 
tumors these diagnostics would be sufficient, were these findings subsequently confirmed with 
a core needle biopsy in two patients.
Results: Just in one out of these three patients, the 24-year-old woman, the restriction in eve-
ryday life was so relevant, that she decided to undergo a tumor resection. We chose a lateral 
approach to the hip joint with a trochanter major osteotomy and a surgical hip dislocation 
to gain sufficient access to the trochanter minor region. After resection of the tumor with a 
cumulative volume of 8 x 5 x 2.5cm and a weight of 26g, the trochanter major was refixed 
with 2 cortical screws. The postoperative course was uneventful. In the other two patients a 
conservative procedure was indicated.
Conclusion: The important last diagnostic step of conservatively treated patients was in our 
opinion the histopathological confirmation. Despite no chance of getting malign, a typical clin-
ic and the imaging findings of an osteochondroma and a fibrous dysplasia is for the patients a 
final confirmation of the diagnosis crucial. No femoral neck fracture or postoperative avascular 
necrosis occurred in the operatively treated patient. The risk of these serious complications 
remains however high regardless of the chosen type of surgery. We suppose that a restrained 
indication to surgery of benign tumors is crucial because of possible complications, above all 
avascular femoral head necrosis of femoral neck fracture after tumor resection.

  
P34
Differential diagnosis of myxoid soft tissue tumors: the spectrum of angiofibromas
C. Theus1, G. Schelling1, B. Bode2, B. Fuchs3 (1Winterthur, 2Zurich, 3Lucerne)

Objective: Myxoid soft tissue tumors on MR imaging can present challenging diagnostics in 
the work-up, including a wide spectrum between benign (myxoma) and malignant lesions 
(myxoid liposarcoma). A stepwise diagnostic approach is critical, including a basic HE screen-
ing, a selected battery of immunhistochemical stains, molecular diagnostics such as RT-PRC 
and FISH, and next generation sequencing. However, the correct diagnosis in the end depends 
on the experience of the pathologist when to use what type of tool and in which context.
Methods: A 67-year-old female and a 54 year old male presented with a myxoid subfascial 
soft tissue mass of the proximal right thigh, the first being 5cm and the second being 14cm in 
maximal diameter. The US-guided biopsy revealed a fibromyxoid lesion with low proliferation 
rate on H&E and IHC.
Results: NGS revealed the fusion protein AHRR-NCOA2 in patient 1 confirming the diagnosis of 
a benign angiofibroma of soft tissues, whereas there was no molecular alteration detected in 
the specimen of patient 2. Here, complete resection confirmed a low proliferation and mitotic 
rates. There were some 10% of pleomorphic tumors or floret cells, while no molecular atypias 
were found, establishing the rare diagnosis of a cellular angiofibroma by exclusion.
Conclusion: Myxoid tumors on MR imaging represent a wide range of diagnoses including 
benign and malignant lesions. Negative NGS does not exclude an aggressive biology. If the 
diagnosis can not be established conclusively with the biopsy, the tumor needs to be resected 
as if it was a malignant tumor. Certain subtypes of angiofibromas (of soft tissues and cellular) 
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exist which display unique biological features. Surgery must be individualized to the respective 
situation to render the patient disease free.

  
P35
Soft tissue tumors of the abdominal wall: the importance of patient's history and diagnostic 
biopsy
G. Schelling1, C. Theus1, B. Bode2, B. Fuchs1 (1Winterthur, 2Zurich)

Objective: Tumors of the abdominal wall are not rare, and the differential diagnoses include the 
entire spectrum of benign and malignant tumors. In female patients, desmoid-type fibromatosis 
as well as endometriosis may have to be taken into account specifically. Patient’s history plays 
an important role, but can not replace a diagnostic biopsy.
Methods: A 39-year-femal patient presented with a soft tissue mass of 35x20x20mm in the an-
terior rectus abdominis muscle. She noticed this tumor which causes some discomfort, some 
3 months ago. She reports that 3 and 4 years prior to her visit, she underwent vaginal and 
abdominal surgeries for endometriosis, but since then never had any problems any more. She 
denies any relation of the tumors discomfort with her cycles.
Results: The patient first opted to remove the newly discovered tumor mass, assuming it must 
be endometriosis and to get rid of it as quickly as possible. An US-guided biopsy then was per-
formed which revealed the tumor to be a desmoid-type fibromatosis (DTF), an endometriosis 
was ruled out. The current guidelines for the treatment of DTF recommend a watch & wait strat-
egy, because this tumor shows an undulant growth pattern, and surgery conversely may even 
trigger its growth. At 1 year followup after watch & wait, the tumor spontaneously regressed and 
did not cause any further discomfort
Conclusion: The differential diagnosis of a soft tissue tumors of the abdominal wall includes 
also DTF and endometriosis. A diagnostic confirmation is mandatory because it may change 
the treatment approach.

  
P36
Herlyn-Werner-Wunderlich Syndrome in a young female mimicking acute appendicitis
J. Fiechter, A. Feki, B. Egger, M. Chilcott (Fribourg)

Objective: Herlyn-Werner-Wunderlich (HWW) Syndrome, also known as Obstructed Hemivagi-
na and Ipsilateral Renal Anomaly (OHVIRA) syndrome, is a very rare congenital urogenital tract 
anomaly. The incidence of the syndrome is less than 1/1,000,000 females. OHVIRA syndrome 
radiologically presents as the Wunderlich triad: uterus didelphys, obstructed hemivagina and 
ipsilateral renal agenesis. Clinical presentation is progressive dysmenorrhea beginning with 
the menarche. If unilateral renal agenesis is diagnosed in a female newborn, gynecological 
exams should be performed to exclude corresponding genital anomalies. We present here a 
case of OHVIRA syndrome mimicking acute appendicitis.
Methods: A 12-year-old recently menarched female presented to our emergency department 
with lower abdominal pain and nausea without vomiting. The pain started two days earlier 
and it was the first such episode. The abdomen was tender in the right lower quadrant with 
no alarming signs. WBC count and CRP were normal. Abdominal ultrasound suggested acute 
appendicitis (without clear visualization of the appendix) and also revealed left renal agenesis. 
Performed abdominal MRI confirmed renal agenesis and uterine malformation with 2 uterine 
bodies, 2 cervical uteri and a closed hemi-vagina with hematocolpos.
Results: With the diagnosis of the rare OHVIRA syndrome and the visualization of a healthy 
appendix the cause of the pain was identified. The patient was hospitalized for one night to 
control pain and a treatment with oral contraception was introduced to suppress the hormonal 
cycle. Since pain was not well controlled the patient returned to the emergency department 
two days later. Indication for surgical treatment was made and the blood filled hemivagina 
incised, drained and marsupialised. Oral contraception (Dienogest) was prescribed. Further 
gynecological follow-up and corrective surgery are planned.
Conclusion: OHVIRA syndrome is very rare and may mislead physicians presuming other pa-
thologies such as acute appendicitis. In young women presenting with abdominal pain, OHVIRA 
should be taken into account. Ultrasound and MRI are the imagery of choice, especially in 
fertile young women. Rapid and complete diagnosis is necessary to treat correctly and prevent 
complications. Moreover, detected genitourinary malformations should always lead to further 
investigations of concomitants pathologies.
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Figure 1. Uterus didelphy IMR T2 axial: displaying the uterus didelphy 
with the two corpus and the ovaries.

 

 Image 1: Uterus didelphy IMR T2 axial: Displaying the uterus didelphy with the two corpus and the 
ovaries.  

  

Image 2: Hematocolpos IRM T2 cube: Display of the hematocolpos 

 

Figure 2. Hematocolpos IRM T2 cube: display of the hematocolpos.

 

 Image 3: Unique kidney on the right side IRM T2 coronal: Display of ipsilateral renal agenesis 

 

Figure 3. Unique kidney on the right side IRM T2 coronal: display of 
ipsilateral renal agenesis.
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P37
Lumbopelvic stabilization after total sacrectomy and coverage with perforator flap
M. Hanika1, J. Commandeur2, M. Baur3, M. Scaglioni3, B. Fuchs4,3,1 (1Zurich, 2Visp, 3Lucerne,  
4Winterthur)

Objective: Chordoma is a low to intermediate-grade malignant bone tumor with a poor progno-
sis, which grows locally invasive and counts for 1-4% of all bone malignancies. Approximately 
one-third of them are localized in the sacrum. The most effective treatment is surgical resection. 
Due to the proximity to the neural structures, tumor resection is a major challenge. In addition 
to curative resection, the goal is to achieve the best possible postoperative function with ad-
equate bony stability, preservation of neurology, and sufficient soft tissue coverage.
Methods: A 49-year-old anesthesiologist presented to our institution with a sacral chordoma 
sub S1 level. She already had severe neurogenic excretory dysfunction of the micturition and 
defecation as well as a "breeches hyposensitivity" but no motoric deficits. The tumor was in-
filtrating the sacral foramina of sacral vertebrae 2-5 and extended right-orientated into the 
lower third of sacral vertebrae 1. The anterior sacral border was not crossed. According to the 
sarcoma board decision, a neo adjuvant proton therapy was performed. Subsequently, together 
with a plastic and a spine surgeon, a bilateral posterior sacrectomy sub S1 with resection of 
the entire sacral tumor and sacral dura root deposition was performed. Bony stabilization was 
achieved by spondylodesis of the L5-S1-ileum. The defect was covered by mobilizing and con-
necting both glutei maximi muscles at the center and a pedicled gluteal perforator flap from 
the right.
Results: Histological analysis confirmed a R0 resection. Due to postoperative functional para-
plegia below L5 and persistent bladder and bowel dysfunction, rehabilitation was performed at 
a paraplegia center. At 6 months follow-up, there were no signs for local or systemic recurrence. 
The patient was able to walk short distances without an assistive device, had regained control 
over bowel movements and returned to work 3 days a week. Bilateral S1 discomfort as well as 
tingling paresthesias of the feet were acceptable for her. 8 months postoperatively, a new pain 
occurred on the right gluteal side, which was explained by a loosened pedicle screw and has 
to be still further investigated.
Conclusion: As the complete resection of a chordoma is the most effective treatment, the pro-
cedure is very complex. A multidisciplinary approach and a well-considered operative strategy 
are essential for a satisfying outcome.

  
P38
Would patients undergo fully automated digital physical activity measurement at home? A 
survey of 201 orthopedic trauma patients
J. Scherer, V. Yogarasa, T. Rauer, H.-C. Pape, S. Heining (Zurich)

Objective: Automated digital surveillance of physical activity after surgical procedures at home 
could facilitate monitoring of postoperative follow-up. The aim of this study was to assess 
whether orthopedic trauma patients would be generally willing to use the proposed automated 
digital home surveillance and what advantages and disadvantages it could bring with it.
Methods: Between June 2021 and October 2021 a survey amongst orthopedic trauma pa-
tients was conducted. The paper-questionnaire was composed of the participants’ demograph-
ics and six specific questions.
Results: The majority of the 201 participants (59.7%) could imagine using the proposed 
measurement system. An insignificant higher rate of younger patients would use the auto-
mated surveillance. No difference was seen between different occupations. Significantly more 
young patients were using a smartphone or electronic device. (p=0.004; p=0.008) The most 
stated advantages were “less doctor visits” and “less effort”, whereas the most prevalent disad-
vantage was the missing doctor-patient contact. Significantly more patients with a “part-time” 
and “9 to 5” job stated that “data analysis contributes to medical progress” (p=0.047)
Conclusion: Most of the assessed participants would use the automated digital measuring 
system to observe their postoperative follow-up and recovering. “Less doctor visits” and “less 
effort” were the most frequently stated advantages according to the study population. At the 
same time “missing patient-doctor contact” was the mostly stated disadvantage. Data security 
was not a major concern for most of the participating patients.

  
P40
Assessment patient reported outcomes in sarcoma patients undergoing a diagnostic imag-
ing guided biopsy
P. Heesen1, G. Schelling1, C. Theus1, B. Fuchs2 (1Winterthur, 2Lucerne)

Objective: The imaging guided biopsy of a musculoskeletal tumor is a critical step to establish 
the diagnosis before treatment initiation. Because this represents an invasive procedure, pa-
tients must be informed thoroughly about the purpose and the potential side effects including 
pain. Healt-related outcome measure are becoming more and more important specifically in 
the context of determining the quality of therapy and value-based health care. To the best of 
the authors’ knowledge, there is patient related outcome measure defined for the diagnostic 
work-up of sarcoma-patients.
Methods: We developed a questionnaire for patients undergoing an imaging guided biopsy 
for a suspected sarcoma. 10 questions focused on the understanding of the purpose, about 
their feeling of the biopsy procedure, the pain level, and the organization of the biopsy as well 
as the act itself, and post procedure control. Each of the 13 questions was scored with 0 to 10 
points directly on an iPad.
Results: A total of 64 patients were evaluated with this biopsy related outcome measure by the 
patients. 98% of all patients understood the purpose for the biopsy, and they felt well informed. 

Pain level experienced during the biopsy varied from 0 to 10, as was expected by them, but 
the level of pain was judged by 75% of patients as 3 out of 10 and lower. There were no local 
wound problems in the aftermath of the biopsy.
Conclusion: The assessment of patient reported outcome and experience measures undergo-
ing an imaging guided biopsy for the suspicion of a soft tissue sarcoma is feasible. The initial 
analysis reveals that overall patient satisfaction level is high. Further analysis focuses detailed 
scores with respect to the type of diagnosis, location of the tumor as well as demographic 
parameters.

  
P41
Health-related quality of life assessment in sarcoma patients
P. Heesen1, G. Schelling1, C. Theus2, B. Fuchs2 (1Winterthur, 2Lucerne)

Objective: In April 2021, Switzerland introduced a law on quality and economics in the treat-
ment of patients. In this context, patient reported outcome measures are increasingly accepted 
and required to determine the quality of treatment of patients. There are many validated ques-
tionnaires covering a wide variety of aspects of life which are directly reported by the patients 
and independently of the clinical metrics as assessed by the physicians.
Methods: According the EQ-5D, we requested a consecutive cohort of patients who were being 
treated for sarcoma, to judge their level of walking, self-sufficiency, usual daily activities, pain, 
and fear level. The patients were asked during a regular outpatient visit which was conducted 
either at a first-time presentation or follow-up visit. Overall, 292 consecutive patients were in-
cluded for this analysis.
Results: The overall satisfaction level was 76.6% (range, 0 to 100%), with a median of 80%, 
and Q1/Q3 with 70%/90%. Summarizing all the scores of the five parameters, we found a 
mean score of 87% (range, 30 to 100), with a median of 90% and Q1/Q3 of 80%/100%.
Conclusion: A health-related quality assessment of daily living in a consecutive series of sar-
coma patients in an outpatient setting is possible. The level of satisfaction of this cohort of 
sarcoma patients is satisfactory overall. We will now further detail the analysis focusing on type 
of visit, diagnosis, treatment and outcome.

  
P42
Validation of a novel device for digitally enhanced hands-on surgical training of intra-
medullary nail distal interlocking
T. Pastor1,2, M. Knobe1, P. Kastner2, F. Souleiman2, T. Pastor3, B. Gueorguiev2, M. Windolf2, J. Busch-
baum2 (1Lucerne, 2Davos, 3Bern)

Objective: Freehand distal interlocking of intramedullary nails is technical demanding and 
prone to handling issues. It requires the surgeon to precisely place a screw through the nail 
under x-ray. If not performed accurately it can be a time consuming and radiation expensive 
procedure. The aim of this study was to assess construct and face validity of a new digitally 
enhanced hands on training device for distal interlocking of intramedullary nails.
Methods: 53 participants (29 novices and 24 experts) were recruited at the AO Davos courses 
2021. Construct validity was evaluated by comparing simulator metrics (number of x-rays, nail 
hole roundness, drill tip position and accuracy of the drilled hole) between experts and novices. 
Face validity was evaluated by means of a questionnaire concerning training potential and 
quality of simulated reality using a 7-point Likert scale (range 1-7).
Results: Mean realism of the training device was rated 6.3 (range 4-7) and mean training 
potential as well as need for distal interlocking training was rated 6.5 (range 5-7) with no 
significant differences between experts and novices, p≥0.236. All participants stated that the 
simulator is useful for procedural training of distal nail interlocking, 96% would like to have it at 
their institution and 98% would recommend it to their colleagues. Total number of x-rays were 
significantly higher for novices (20.9±6.4 vs. 15.5±5.3), p=0.003. Successful task completion 
(hit the virtual nail hole with the drill) was significantly higher in experts (p=0.04; novices hit: 
n=12; 44,4%; experts hit: n=19; 83%).
Conclusion: The evaluated training device for distal interlocking of intramedullary nails yielded 
high scores in terms of training capability and realism. Furthermore, construct validity was 
established as it reliably discriminates between experts and novices. Participants see a high 
further training potential as the system may be easily adapted to other surgical task requiring 
screw or pin position with the help of x-rays.

  
P44
Intraoperative Abdominal Wall Extension (AWEX)/Intraoperative Fascia Traction (IFT). A 
swiss-invented procedure for the repair of large ventral hernia and grafted laparostoma 
spreading worldwide. A future state of the art?
D. Eucker1, N. Rüedi2, H. Niebuhr3, R. Rosenberg2 (1Bruderholz, 2Liestal, 3Hamburg/DE)

Objective: In 2012 the AWEX-procedure has been developed and primarily applied on the 
reconstruction of large incisional ventral hernia in a swiss hernia center. After publication of 
the first case series 2017 the procedure became known among abdominal wall surgeons. Due 
to its efficacy and safety, in the following years more and more international hernia centers 
applied the technique which was recently refined by the use of a specifically developed device 
(fasciotens®). Currently the technique is renamed as Intraoperatve Fascia Tension (IFT). This 
presentation summarizes the state of the development.
Methods: Up to December 2021 54 cases of reconstructed giant incisional hernia and lapa-
rostomata have been analyzed in 2 different studies in Switzerland and Germany. Further stud-
ies are in progress since the technique is currently know in many European countries and has 
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found interest in large hernia societies like the American and the Indian. The results of the 
published studies are shown and commented, as well as details of the technique.
Results: In three recent (2021) main studies (a/b/c) on hernia/laparostoma with a median 
fascial distance of 17(a)/13(b)/15(c)cm a median length gain with IFT on the Abdominal wall 
of 9.8(a)/12(b)/ 9(c) without any method specific complications (a/b/c: 0%) could be shown 
as well as a high rate of primary closure (95%(a)/60.6%(b)/90%(c)) without additional dis-
section techniques (e.g. TAR) or bridging. Long term follow-ups up to 8 years as reported by the 
inventing hernia center in switzerland show excellent results (1 recurrence).
Conclusion: The procedure (AWEX/IFT) uses the principle of controlled constant intraoperative 
stretching of the abdominal wall during the reconstruction of large incisional hernia or grafted 
laparostoma, being able to avoid a significant percentage of component separation techniques 
and thus lowering the complication rate in AW-reconstruction. The technique has proved to 
be highly effective and save and shows excellent long term results. In this presentation the 
state of development, the results of recent studies, the technical application and the long term 
results of the developing swiss hernia center as well as the future possibilities in combination 
with modern hernia procedures like minimally invasive or robotic approaches shall be shown.

Figure 1: AWEX

Figure 2: Fasciotens-Device, courtesy of Fasciotens (R)

Figure 1. AWEX pocedure.

Figure 1: AWEX

Figure 2: Fasciotens-Device, courtesy of Fasciotens (R)

Figure 2. Fasciotens-Device, courtesy of Fasciotens®.

P45
Amyand’hernia and normal appendix: to resect or not to resect?
S. Gussago, J.-B. Dubuis, E. Kalogiannis, G. Cito (Sion)

Objective: Amyand's hernia owes its eponym to the French surgeon who first described it in 
1735 in a young male patient who presented an incarcerated inguinal hernia containing a 
perforated appendix. Defined as an inguinal hernia containing the caecal appendix, this rare 
entity (0.28-0.37% of all inguinal hernia cases) for anatomical reasons predominantly affects 
the right side (92.5%), although a presence on the left is not excluded. A recent paper by Pa-

paconstantinou reports that in the majority of cases it has an acute onset (62.3%) and since 
in the 77.3% the clinical presentation corresponds to an incarcerated hernia, a pre-operative 
diagnosis is only possible in less than a quarter of cases (23.1%). Consequently, the anterior 
laparotomic approach is predominant (87.2%).
Methods: A 53 years old male patient, with no particular medical history, has been suffering 
from right groin pain for a couple of weeks. A clinical evaluation found a reducible right inguinal 
hernia, which was subjected to radiological evaluation by abdominal CT scan that found the 
presence of a non-flogosated appendix inside the hernia sac. The indication for a laparoscopic 
exploration in a semi-urgent regime was recommended: after induction of the peritoneum, re-
duction of the vermiform appendix in the abdomen was observed. On direct observation there 
were no signs of local inflammation. We therefore opted for a trans-peritoneal approach (TAPP) 
to treat the hernia. A onflex mesh was placed and the peritoneum closed with a 3.0 V-Loc run-
ning suture. In the absence of a clear acute pathology of the appendix we opted not to resect it.
Results: As this is a rare condition, most of the available literature is based on case reports 
and small case series. In the absence of prospective studies and universally shared guidelines, 
the approach is mainly based on expert opinion. In cases where there is no clear appendicular 
inflammation, removal of the appendix is generally avoided in order not to contaminate the 
operation field. Laparoscopy could offer a better intraperitoneal assessment and to avoid to 
manipulate the appendicular stump in the inguinal canal.
Conclusion: The state of the art does not at this time allow a clear strategy to be defined in 
the case of a normal caecal appendix in the context of Amyand's hernia. It is therefore still up 
to the surgeon's experience to decide whether or not to proceed with appendicular resection.

 
Fig 1 : pre-operative contrast enhanced CT scan of the abdomen  
 
 
 
 
 
 
 

 
Fig 2 : exploratory laparoscopy showing the hernia and the normal appendix 
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Figure 2. Exploratory laparoscopy showing the hernia and the normal appendix.

 
Fig 3 : placement of the mesh  
 
 
 
 
 
 
 
 
 

 
Fig 4 : closed peritoneum and reduced peritoneal sac 

Figure 3. Placement of the mesh.
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Fig 3 : placement of the mesh  
 
 
 
 
 
 
 
 
 

 
Fig 4 : closed peritoneum and reduced peritoneal sac Figure 4. Closed peritoneum and reduced peritoneal sac.

P46
Anterior cutaneous nerve entrapment syndrome: a case series
M. Burgard, A. Miftaroski, V. Bosson, B. Egger, F. Pugin (Fribourg)

Objective: Anterior Cutaneous Nerve Entrapment Syndrome (ACNES) is a rare cause of chronic 
abdominal pain. It is sometimes characterized by severe pain localized to a delimitated area of 
the anterior abdomen. The pathophysiologic mechanism is not clear but it seems to originate 
from compression of an anterior cutaneous intercostal nerve at its entry to the rectus muscle 
sheet. Possible trigger points are previous surgery or pregnancy causing traction or pressure to 
the abdominal wall or a swelling of the nerve due to viral infection. Diagnosis is based on clini-
cal history and physical examination. Diagnostic delay or misdiagnosis are frequent. Treatment 
options range from local anesthetic injection and percutaneous nerve stimulation to surgical 
anterior neurectomy. We present a series of 3 cases of ACNES, their diagnosis and treatment.
Methods: One female and two male patients, 58, 47 and 78-years-old, respectively, were fol-
lowed at our anesthesiology department for chronic pain of the anterior abdomen. Every pa-
tient had a history of previous abdominal surgery within 3 months prior to the appearance 
of the pain. Clinical history was characterized by severe pain in a circumscribed area of the 
anterior abdomen. Physical examination was suggestive for a neuropathic origin with positive 
pinch and Carnett’s signs. Abdominal CT-scan excluded in all three patients an intraabdominal 
origin. Ultrasound of the abdominal wall have demonstrated the zone of the nerf entrapments.
Results: All patients underwent injection with a local anesthetic agent near the anterior cutane-
ous nerve at its entry point into the rectus muscle sheet. Injections were followed by signifi cant 
pain relief in all and with defi nitive resolution of symptoms in two patients. The third patient was 
needing repeated infi ltrations for it.
Conclusion: In case of postoperative chronic abdominal pain, ACNES needs to be part of the 
differential diagnosis. Thorough clinical history and physical examination are of mandatory. 
Diagnosis may be challenging, and substantial diagnostic delay or misdiagnosis are frequent. 
Ultrasound of the abdominal wall can help to visualize a nerf entrapment at the point of entry 
into the rectus muscle sheet. Ultrasound guided abdominal wall injection using a local anes-
thetic is often effective to alleviate the pain, in some cases surgical anterior neurectomy may 
be indicated.

  
P48
Perforated appendicitis within a giant right inguinal hernia: a challenging case report and 
review of the litterature
A. Litchinko, P. Botti, N. Buchs, A. Dupuis (Geneva)

Objective: The hernia of Amyand is a rare condition described as presence of the appendix 
within an inguinal hernia. As inguinal hernias are considered as a surgical routine, the clinical 
presentation can also be atypical, depending on the length of the defect’s history and the size 
of the hernia. Giant hernias are mostly encountered in countries with poor medical coverage or 
with patient’s rejection of surgical management.
Methods: We report a case of a 56 years-old patient with an history of a chronic giant inguinal-
scrotal hernia for more than 10 years, presenting himself to the ER with an acute pain in the 
scrotum with fever. CT scanner revealed a perforated appendicitis located in the inferior part 
of the scrotum.
Results: Patient underwent surgical procedure with inguinal and middle laparotomy approach, 
revealing a full incarceration of the right and traverse colon with the last ileal loop and the 
omentum with a perforated appendicitis. Standard appendectomy and meshless hernia repair 
were successfully performed. This is to our knowledge the fi rst case of a perforated appendicitis 
within a right giant inguinal hernia described in modern English literature.
Conclusion: Rare in our daily practice, giant hernias are a real challenge regarding their surgi-
cal management during and after surgery, making this case with a perforated appendicitis, 
even more arduous.

  

P49
Pressurized intraperitoneal aerosol chemotherapy: surgical security algorithm
X. Delgadillo-Pfenninger, T. Gaspar, P. Wüthrich (La Chaux-de-Fonds)

Objective: So far, PIPAC is a very well-tolerated procedure, we consider it very important to 
establish a fl ow chart of surgical security presenting an initial guide. It is mandatory to clear 
surgical options when the cases are not "routine" and it has been well determined to follow 
both "how-to" guidelines as well as algorithm-based regulations to understand the thought 
process behind the proposed treatment strategy.
Methods: How to avoid being in distressing surgical situations through pre-operative planning, 
how to better deal with commonly encountered intra-operative fi ndings, how to deal with diffi -
cult laparoscopic surgical cases, and to avoid medico-legal issues concerns directly our group. 
We bring simple and succinct pragmatic reactions and reproducible techniques that can be 
readily implemented by all surgeons of varying experience to successfully treat complex situ-
ations that may make a difference in patient outcomes in the case of PIPAC procedure. This, 
supported by an exhaustive literature survey.
Results: A precise description of the target & the fl owchart’s main objective, considering to un-
derline all conditions together to perform a safe procedure that brings hope to the patient and 
their families. As it is important, to prepare yourself for the “fi rst cases”, we recommend you to, 
read papers, publications and harvest information about the procedure, identify pitfalls, surely 
undergo a training workshop and instruction fundamental’s, obtaining the certifi cate to perform 
the procedure delivered by the International Society of Studies on Pleura and the Peritoneum.
Conclusion: It is very useful to possess a fl ow chart algorithm to follow step by step a PIPAC 
procedure, without any adverse events. In the case of the arrival of any special situation, and 
after our experience and an extensive literature survey, we consider that this initial fl ow chart is 
very useful in the case of beginning centers or surgeons. In the case of experienced surgeons, 
this algorithm endorses as a guide to proceed step by step an adequate reaction, which may 
be forgotten or misunderstood.

  
P50
Complex Crohn’s recto-vaginal fi stula repair with a platelet-rich plasma solution
X. Delgadillo-Pfenninger, T. Gaspar, P. Wüthrich (La Chaux-de-Fonds)

Objective: Rectovaginal fi stulas (RVF) are dreaded complications of Crohn's disease. An ac-
curate assessment is essential for planning a very precise management. Treatment options 
range from the administration of medical therapeutics to the further need for surgical interven-
tions. Autologous Platelet-rich Plasma (PrP) with growth factors has been widely used as an 
alternative for treating RVF but never in RVF in Crohn’s disease. This preparation has proved 
to be highly effective in accelerating tissue repair in chronic infl ammatory skin wounds like a 
granulomatous disease like Crohn's.
Methods: We present the case of a female patient with a diagnosis of steroid-dependent 
Crohn’s disease, who sought medical care due to complex RVF concomitant with an extended 
chronic infl ammation of the perianal region. A complete advancement fl ap was associated with 
the application of Platelet-rich Plasma on the fi stula tract during surgery and 10 days after, to 
heal the Crohn's RVF.
Results: The patient was successfully treated with our combined technique as a single therapy. 
The benefi ts of autologous PrP associated with a full rectal advancement fl ap for the treatment 
of this type of fi stula are presented. In this way, there was no necessity to perform surgery on 
the chronic infl ammatory territory with a high rate of complications and recurrence affecting 
patients’ quality of life.
Conclusion: Nowadays there are no protocols for the use of PrP in anorectal diseases. Most of 
the publications associate PRP with mucosal advancement fl ap or with the use of silk thread, 
therefore controlled studies need to prove its benefi ts as single therapy. Based on the literature 
reviewed, we believe that the use of PRP for the treatment of complex RVF is a safe procedure 
that requires a short learning curve, with no negative impact on continence.
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Figure No.1. - Anorectal 3-D ultrasound demonstrating the 
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Figure No. 2. - Mechanism of action of Vivostat OBSiDiAN RFT® – 
Regenerative Fistula Treatment with a minimally invasive technique for the 
sustainable treatment of complex fistulas (picture with permission by: Schnell 
Medical GmbH) 

Figure No. 3. – A) Diagram of the rectal advancement flap and closure (EMC drawings).  b) Vaginal approach and repair of the RVF (EMC 
Drawings).  C) Brushing of the recto-vaginal fistula tract. D) Immediate surgical advancement flap results. (Pictures: X.D. - P.W.) 
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Figure 2. Mechanism of action of Vivostat OBSiDiAN RFT® – Regenerative Fistula Treatment with 
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Figure 3. A) Diagram of the rectal advancement flap and closure (EMC drawings). b) Vaginal 
approach and repair of the RVF (EMC Drawings). C) Brushing of the recto-vaginal fistula tract. D) 
Immediate surgical advancement flap results.

  

P53
59-year man with a large inguinoscrotal hernia: case report of a desmoid fibromatosis
K. Roosen, R. Rosenberg, T. Daun, P. Meschberger (Liestal)

Objective: Our purpose is to show the incidence and clinical relevance of this rare case of an 
extra-abdominal desmoid fibromatosis infiltrating the abdominal space in a man.
Methods: A 59-year-old man in a healthy condition presented with a history of a large ingui-
noscrotal hernia (approx. 20x15x10 cm). Anamnestically, there is a 4–5-months-old swelling 
of the scrotum, which starts to cause local pain and 8 kg weight loss in the previous 6 months. 
An initial sonographic orientation reveals both a caudal fluid portion and a proximal massive 
mass of unclear aetiology. A pelvis CT shows a renal lesion on the right side and a hydrocele, 
an inguinal hernia with prolapse of small bowel loops, and an approximately 16x12 cm solid 
scrotal mass on the left side (Figures A-B). The biopsy of the mass did not reveal a definite clas-
sifiable aetiology. Further staging revealed no thoracoabdominal lymphadenopathy or meta-
static lesions. The case was discussed at the sarcoma board and the decision was made for 
surgical excision. Intraoperatively, the mass (2535 g) infiltrated into the mesentery of the small 
intestine, so that the testis, epididymis, spermatic cord on the left side, as well as a part of the 
small intestine with the mesentery, had to be removed (Figures C-D). The specimen was sent to 
the department of pathology for further analysis.
Results: Histological examination (Figures E-F) revealed a spindle-cell tumor of the small intes-
tinal mesentery without atypia and low proliferation index. Lymph nodes, small bowel resection 
margins, skin and subcutaneous tissue were tumor free. Hydrocele testis, testis and epididymis 
with preserved spermiogenesis were also tumor-free. Review of the literature reveales an inci-
dence of 2-4 per million representing 0.03% of all neoplasm. They affect women at childbear-
ing age 2-3 times more frequently. Even though these desmoid fibromatosis tumors are rare, 
slow growing and histologically benign, they are associated with a high recurrence rate but 
without metastatic tendency. Based on publications of the past years, it is known that a “wait 
and see” approach could be reasonable until symptoms appear or a risk of functional impair-
ment occurs.
Conclusion: Even though it is a rare diagnosis, inclusion of a desmoid tumor as a differential 
diagnosis is important because size is not decisive if the symptoms permit a “wait and see” 
approach.
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P54
Ileo-colic intussusception caused by an inflammatory fibroid polyp of the ileum: a rare 
cause of adult bowel obstruction
K. Heimgartner, M.-J. Sleiman, M. Podetta, C. R. Scarpa (Yverdon-les-Bains)

Objective: Adult intussusception is a rare cause of bowel obstruction and represents only 5% 
of all intussusception. Unlike children, adult intussusception is caused by underlying condi-
tions. Inflammatory fibroid polyps are rare benign neoplasm usually located in the stomach and 
are rare causes of adult intussusception
Methods: 91-year-old woman presenting to the emergency department with acute bowel ob-
struction. Abdominal computed tomography revealed a bowel dilatation caused by an ileo-
colic intussusception. Surgery was performed with reduction of the intussusception followed by 
resection and primary anastomosis. The pathologic analysis revealed an inflammatory fibroid 
polyp of the ileum.
Results: Intussusception in adults is rare and occurs usually (70- 95%) in association with a 
pathologic lesion of the intestine. Symptoms of adult’s intussusception have a various clinical 
presentation. Most important clinical finding is an intermittent history of partial bowel obstruc-
tion. Intussusception is a challenging diagnosis and usually requires imaging use. Preoperative 
diagnostic method of choice is abdominal CT showing a typical image of bowel-within-bowel 
appearance. Intussusception can be classified according to their location (enteric, ileo-colic 
and colonic) and to their etiology (benign, malignant and idiopathic). Inflammatory fibroid 
polyp (IFP) is a rare benign neoplasm which may arise throughout the gastrointestinal tract 
with a preferable location for the stomach in 80%. Small bowel location represents 18-20% of 
all IFP. IFP are diagnosed by endoscopy when they are symptomatic. Essential diagnostic crite-
ria are hypocellular appearance with short spindled to stellate cells in an edematous stroma 
and an inflammatory infiltrate of eosinophils and lymphocytes. When an IFP is asymptomatic 
and fortuitously discovered during an endoscopy, it can be treated by endoscopic resection. If 
IFP manifest with bowel obstruction, surgery remains the gold-standard since an underlying 
pathologic lesion is responsible of almost 90% of adult intussusception. Considering high rate 
of malignancy, en-bloc resection without intra-operative reduction is debated to avoid potential 
tumoral seeding
Conclusion: Inflammatory fibroid polyp is a rare entity which should be suspected in adult 
intussusception. Treatment of enteric intussusception in adult currently relies on surgical reduc-
tion followed by resection

  
P55
Perforated squamous cell carcinoma of the small intestine
M. E. Reynard, T.-M. Strati, B. Egger, P. Froment (Fribourg)

Objective: Primary and metastatic squamous cell carcinoma (SCC) of the small intestine are 
extensively rare. In the literature, less than 30 cases of primary SCC are reported. Although there 
are few references of SCC -metastasis in the small intestine, only one case report describes 

the skin as the primary site. Herein, we present an extremely rare case of a, rather metastatic 
(considering the medical history of the patient) skin SCC in the small bowel.
Methods: An 83-year-old female patient presented at our Emergency Department for worsen-
ing abdominal pain with hematochezia and asthenia for several weeks. Two years ago, she 
underwent a total excision of a cutaneous SCC of the right temporal region, pT1 cN0 cM0 G2 
R0. Eleven months ago, she presented a metastasis in a right intra-parotid lymph node which 
was treated by radiotherapy. In the clinical setting, she presented with a septic shock and signs 
of an acute abdomen. Abdominal CT-scan revealed a suspicious pelvic mass with signs of 
intestinal perforation (Fig 1). Emergency explorative laparotomy revealed a four quadrant puru-
lent peritonitis. The terminal ileum presented with a perforated lesion in it (Fig 2). An intestinal 
resection of approximately 30cm was performed and because of ongoing severe intraoperative 
hemodynamic instability, no anastomosis was performed leaving the 2 intestinal stumps intra-
abdominally with the option for repair at a second look laparotomy.
Results: Histopathology revealed a 4 cm perforated SCC of the small intestine, pT4pN0L0V1P-
n0R0. After the announcement of the diagnosis and the severity of the illness, it was decided, 
together with her family, not to pursue the treatment and the patient died shortly after.
Conclusion: Metastases of the small intestine account for 10% of all small bowel cancers. 
The most common primary sites are uterus, cervix, colon, lung, breast and melanoma. SCC of 
the small intestine has a poor prognosis and is difficult to diagnose since symptoms are non-
specific. The acute presentation varies among occlusion, bleeding or perforation. Skin SCC may 
rarely present an aggressive behaviour and show up with metastases elsewhere, as in the small 
bowel. In the case of a history of skin SCC and new onset of abdominal symptoms, metastatic 
disease to the small bowel has to be included in the differential diagnosis.

Perforated squamous cell carcinoma of the small 
intestine.  
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 Figure 1: Subject to hardening artifacts of the right hip prosthesis, 

presence of a pelvic mass, with foamy content and suspicion of fistula 
with a small bowel loop (white arrow) on CT-Scan 

Figure 2: Per-operative picture showing the terminal ileum forming a 
loop with a perforated lesion in its middle (black arrow). 
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P56
Explorative laparoscopy and indocyanine green fluorescence angiography in case of  
hepatic portal vein gas
M. Burgard, T. M. Strati, B. Egger, P. Froment (Fribourg)

Objective: Hepatic portal vein gas (HPVG) is a known indirect imaging sign of bowel necro-
sis. Until recently, emergent laparotomy was mandatory to exclude potentially lethal bowel is-
chemia in case of detected HPVG. However, the increasing widespread use of CT scan imaging 
has resulted in early identification of HPVG which can also be present in non-life-threatening 
cases. As stated in many studies, this early detection of HPVG can put into question the indica-
tion and timing for surgery. Herein, we present our diagnostic and surgical attitude of a case 
with HPVG.
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Methods: A 76-year-old male patient presented to our Emergency Department for acute epi-
gastric and thoracic pain with dyspnea. ECG showed signs of a STEMI, emergent coronary an-
giogram did not reveal cardiac ischemia. Because of persisting epigastric pain with abdominal 
guarding associated to a high lactate level, the patient underwent abdominal CT scan showing 
HPVG and an abnormal enhancement of the cecal wall. We decided to perform an exploratory 
laparoscopy.
Results: No ischemic lesions were found macroscopically (Figure 1) and we decided to per-
form an indocyanine green (ICG)-based fluorescence angiography which demonstrated nor-
mal vascularization of the colon and the small bowel (Figure 2). The postoperative course was 
uneventful and a follow-up abdominal CT scan on postoperative day 5 showed a complete 
resolution of the HPVG. We attributed the initial imaging findings to a low cardiac output syn-
drome and consequent transient mesenteric ischemia.
Conclusion: Although HPVG can be a sign of lethal conditions, nowadays the detection rate 
of non-life threatening cases has increased due to CT scan imaging. Emergency laparotomies 
performed in order to exclude bowel ischemia might be too invasive. However, a combination 
of exploratory laparoscopy and intraoperative ICG fluorescence angiography may be a helpful 
in cases of HPVG in order to evaluate bowel viability.

 

Figure 1: Caecum without macroscopic signs of ischemia 

 

 

Figure 2: ICG based fluorescence angiography 

  

Figure 1. Caecum without macroscopic signs of ischemia.

 

Figure 1: Caecum without macroscopic signs of ischemia 

 

 

Figure 2: ICG based fluorescence angiography 

  Figure 2. ICG based fluorescence angiography.

P57
Malignant mesothelioma of the duodenum
J. Fiechter, A. Miftaroski, B. Egger (Fribourg)

Objective: Malignant mesothelioma is a rare and rather aggressive disease. Most frequently it 
is diagnosed in the pleura followed by the peritoneum. Other organ involvement is very uncom-
mon. The published median survival following diagnosis is 8 - 14 months. We hereby describe 
a rare case of a patient with primary duodenal involvement of a malignant mesothelioma.
Methods: We present the case of a 75-years old male patient presented to our emergency 
department with postprandial epigastric pain and substantial weight loss. Emergency CT-scan 
demonstrated a tumor formation in the head of the pancreas extending to duodenum. A com-
plementary workup including PET-CT and upper GI endoscopy with biopsies was performed. 
Gastro-duodenoscopy was realized, which revealed a stenosis of the duodenum D2 and the 
biopsies showed a malignant, not well differentiated, tumor. PET-CT confirmed an important 
hyper metabolic signal of the duodenum without any signs of distant lesions. After a multidisci-
plinary tumor board discussion, the patient underwent a pancreatico-duodenectomy (Whipple-
procedure).
Results: The post-operative follow-up was uneventful and the patient has been discharged 

home twelve days after the operation. Unfortunately, the patient had to be readmitted four 
days after discharge due to minor complications (Clavien-Dindo II) that have been managed 
with supportive treatment. Final histology reported a malignant, biphasic mesothelioma that 
infiltrated the wall of the duodenum in its entire thickness on a surface of 5x9cm, pT1 pN0 cM0 
R0. Since the literature does not support any evidence of adjuvant treatment in this particular 
histologic type, a simple oncologic surveillance has been initiated.
Conclusion: Malignant mesotheliomas of extra-thoracic origin are quite rare with only several 
cases described in the literature. Radical resection with negative margins remains the only 
potentially curative treatment. In our case the patient had undergone a successful R0 resection 
and remains in complete remission at 1 year follow up.

 

Image 1: coronal PET-CT, Mesothelioma 

 

 

Image 2: coronal CT, Mesothelioma 

 

Figure 1. Coronal PET-CT, mesothelioma.
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Image 2: coronal CT, Mesothelioma 

 

Figure 2. Coronal CT, mesothelioma. 

 

Image 3: axial CT, Mesothelioma  

 

Figure 3. Axial CT, mesothelioma.
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P58
Calcifying fibrous tumor: a rare case of intestinal intussusception caused by a seldom 
disease
F. Schaller, B. Geng, J. Vidal, B. Egger (Fribourg)

Objective: Small intestinal tumors represent less than 2% of all gastrointestinal tumors. They 
are mainly located in the duodenum and manifest often with intestinal occlusion. They gener-
ally correspond to gastrointestinal stromal tumors (GIST) or, more seldom, to adenocarcinoma. 
Calcifying Fibrous Tumor (CFT) is a rare and benign mesenchymal lesion, first described by 
Rosenthal et al. in 1988. Historically, it was defined as a benign soft tissue tumor occurring at 
several locations of the human body especially in children and young adults. Recently, intra-
abdominal localization has also been described in older patients
Methods: We report here the case of a 65-year-old patient in good general condition. He pre-
sented at our emergency department complaining of intermittent but increasing crampiform 
abdominal pain with vomiting for the last 48 hours. Physical examination revealed diffuse 
abdominal tenderness without signs of peritonitis. CT scan revealed an ileocecal intussus-
ception with small bowel distension and the presence of a polypoid mass localized at the 
ileocecal valve. An attempt to reduce this intussusception by colonoscopy was unsuccessful 
also demonstrating a suffering ileal mucosa. At performed emergent laparotomy an ileocecal 
intussusception was found. It was caused by an endoluminal polypoid pathology of the distal 
ileum with serous anti-mesenteric retractions suggesting small bowel adenocarcinoma. There-
fore, the patient underwent an oncologic right hemicolectomy.
Results: Histological analyses demonstrated the benign Calcifying Fibrous Tumor of 3.2 cm di-
ameter of the ileum. The postoperative course was uneventful and the patient was discharged 
home 7 days later.
Conclusion: Calcifying Fibrous Tumor is a very rare pathology. There are only a little bit more 
than 100 cases reported in the literature. The most common localization are stomach, small 
intestine, pleura, mesentery, peritoneum and soft tissue. Diagnosis is made by histopatho-
logical work-up with a well-circumscribed mass of hyalinized collagen, bland spindle cells, 
lymphoplasmatic infiltrates, and psammoma bodies or dystrophic calcification. Differential di-
agnosis are stromal, desmoid and myofibroblastic tumors. Treatment is complete excision. The 
pathogenesis is not well understood and recurrencies are rare. CFT should be included in the 
differential diagnosis of such enlarging masses.

 

Figure 1: Computed tomography scanner showing the tumor (arrow) on axial plane and on the reconstruction of an sagittal 
oblic plane, with dilatation of small bowel intestine and visualization of a part of the intussusception (*) 

* 

* 

Figure 1. Computed tomography scanner showing the tumor (arrow) on axial plane and on the 
reconstruction of an sagittal oblic plane, with dilatation of small bowel intestine and visualiza-
tion of a part of the intussusception (*).

P59
An asymptomatic large multi cystic mesenteric lymphangioma, why and how should it be 
resected: a case report
E. Betz, S. Ntaoulas, S. Wildi (Zurich)

Objective: Cystic mesenteric lymphangioma is a benign peritoneal tumor. It can occur at any 
age but is more common in children and mostly located in neck, head and axillar region. 
An intra-abdominal finding is rare especially in adult patients, the incidence is approximately 
1/20’000 to 1/250’000 hospital admissions. The most common origin for mesenteric lym-
phangiomas is the small bowel mesentery (70%). A small bowel volvulus due to a mesenteric 
lymphangioma has already described. A 55-year-old man presented to the emergency depart-
ment with sudden pain in the left lower abdomen for about two hours with additional nausea. 
Laboratory tests were performed, all the parameters were within their normal range of values 
despite a microhematuria. A CT-Scan identified a ureterolithiasis at the left ostium as cause of 
the abdominal pain. A polylobular mass in the left middle abdomen was incidentally detected. 
An additional MRI demonstrated a mesenteric solitary multicystic mass (9x4x11cm) without 
signs of infiltration of aligning structures. After discussing benefits und risks of a surgery vs. 
watchful waiting at the multidisciplinary tumor board conference, we suggested a surgical 
resection and the patient decided to proceed. A median laparotomy was performed and the tu-
mor located approximately 20cm distal of the ligament of Treitz within the mesentery showing 
no sign of infiltration of aligning structures. A tumor resection was performed, without resecting 
small bowel. The histopathological analysis confirmed a multi cystic mesenteric lymphangi-
oma. A follow-up after four weeks showed a full recovery.
Results: Lymphangiomas are typically multicystic malformations of lymphatic vessels and usu-
ally incidental findings on CT scans. Complications like small bowel volvulus or obstruction of 
the surrounding structures should be prevented.Therefore the resection of the tumor is the best 
treatment to avoid future complications. Due to the location of the tumor close to the root of 
the mesentery, a laparoscopic resection is usually impossible and a small bowel resection is 

also necessary.
Conclusion: Lymphangiomas are uncommon benign tumors, especially rare in the small bowel 
mesentery. In our case we achieved the complete resection of the mass without bowel resec-
tion. The histopathology confirmed the diagnosis and the patient avoided suffering obstructive-
like symptoms and complications in the future.

  
P60
Voice prosthesis causing mechanical Ileus
D. Chappalley, I. Espirito Santo, I. Rotas (Sion)

Objective: In the past decades, implantation of a voice prosthesis has become a standard 
practice for vocal rehabilitation in patients that have undergone a laryngectomy. Their use has 
been well established but they are not without complications. 
Our case report described a 75-year-old man with a past medical history of laryngeal squa-
mous cell carcinoma. He was treated by tracheotomy and total laryngectomy in 2007. He 
benefits from a voice prosthesis with a tracheoesophageal fistula. In 2018, the patient had a 
relapse of squamous cell carcinoma of tonsillar pillar left and palace veil. He is treated with 
curative radiotherapy and monoclonal antibody treatment. In late 2020, pulmonary nodules 
are compatible with metastatic relapse of squamous cell carcinoma of the oropharynx but he 
refuses chemotherapy or immunotherapy. An appendectomy has been performed during child-
hood. The patient is referred to our emergency department due to abdominal pain, vomiting 
and constipation throughout a 72 hours period. The patient did no swallow foreign bodies. The 
abdomen is painful with tenderness in four quadrants. The blood test shows an inflammatory 
syndrome with CRP of 428mg/L and leukocytosis of 12.9G/L. A CT-angiography of abdomen 
reveals pneumoperitoneum in right iliac fossa associated with free-fluid in abdomen. We also 
discover 7 foreign tubular bodies measuring 1x1x0.5cm inside the ileum.
Results: An urgent median laparotomy demonstrates a four quadrant-peritonitis with a per-
foration of the distal ileum at 15cm from the ileocecal valve. Foreign bodies are palpable. 
We perform a segmentectomy and close the abdominal wall with a VAC-Laparostoma. After 
2 days, we perform a second look, anastomose the small intestine, and close the abdominal 
wall. The patient received 14 days of broad-spectrum antibiotic and he is discharged 23 days 
after surgery because of the tracheoesophageal fistula management. The pathology showed 
sevent intraluminal voice prosthesis with an extensive mucosal ulceration with severe acute 
peritonitis. Afterward, the patient underwent to an ileocolonoscopy 6 weeks after the operation 
which exclude inflammatory bowel disease.
Conclusion: To our knowlegde, a mechanical ileus with perforation due to voice prosthesis has 
never been described in the literature. It seems important to explain the patient that such event 
could appear if they are treated by chemotherapy or immunotherapy.

Figure 2: Macroscopic finding of the terminal ileum showed 
inflammation with thick wall (asterix) and seven voice 
prothesis (arrows).

Figure 1: A CT-angiography of abdomen reveals à globally thicker walls 
of the distal ileum (asterix), before de ileocecal valve. It also reveals 7 
tubular foreign bodies measuring 1x1x0.5cm (arrow) inside the ileum. 

*

Figure 1. A CT-angiography of abdomen reveals a globally thicker wall of the distal ileum (as-
terix), before the ileocecal valve. It also reveals 7 tubular foreign bodies measuring 1x1x0.5cm 
(arrow) inside the ileum.
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Figure 2: Macroscopic finding of the terminal ileum showed 
inflammation with thick wall (asterix) and seven voice 
prothesis (arrows).

Figure 1: A CT-angiography of abdomen reveals à globally thicker walls 
of the distal ileum (asterix), before de ileocecal valve. It also reveals 7 
tubular foreign bodies measuring 1x1x0.5cm (arrow) inside the ileum. 

*

Figure 2. Macroscopic finding of the terminal ileum showed inflammation 
with a thick wall (asterix) and seven voice prothesis (arrows).

P61
A rare but large finding: surgical management of giant splenic cyst
S. Heersche, O. Martinet, O. Pittet (Rennaz)

Objective: Non-parasitic splenic cysts are rare and most commonly post-traumatic. Congenital 
cysts represent 25% of all true splenic cysts and are most found in children and young adults. 
Symptoms mainly depend on the size of the cyst and may be variable, such as compression 
symptoms or a palpable mass. Surgical management should be considered if the cyst is symp-
tomatic, suspect of malignity, or larger than 5cm, as they are more prone to complications. In 
the past, surgical treatment of splenic cysts was open total splenectomy. Currently, the best 
surgical technique is not defined in literature, although minimally invasive techniques are gain-
ing popularity.
Methods: We present the case of a patient presenting a large splenic cyst, with emphasis on 
its clinical course, laparoscopic surgical treatment (including a video), and follow-up findings.
Results: A 24-year-old female was addressed for surgical evaluation for chronic pain in the 
left hypochondria associated with a palpable mass. The patient did not present with any B 
symptoms or past trauma and had not gone on any recent travels. An abdominal CT-scan dem-
onstrated a large well-delineated splenic cyst. Multiple serological investigations were negative 
for parasites. An MRI was performed, showing a splenic cyst of 17 centimetres of diameter with 
intraperitoneal and retroperitoneal mass effect. Elective surgical intervention was performed 
through a laparoscopic approach. The cyst was punctured with aspiration of 1.8 litres of fluid. 
Marsupialisation of the anterior wall of the cyst was performed. The posterior wall was left 
in place. The post-operative course was uneventful, and the patient was discharged on the 
second post-operative day. The histopathological report showed a benign epithelial splenic 
cyst. A two-month post-operative ultrasound demonstrated a residual 5-centimetre splenic cyst. 
Follow-up ultrasound six months later showed stability of the residual cyst.
Conclusion: The rarity of nonparasitic splenic cysts has caused limited criteria for standardised 
surgical management. In this case, laparoscopic cyst marsupialisation proved to be a safe 
option for surgical treatment of large splenic cysts. This more conservative method preserves 
splenic parenchyma, reduces the risk of sepsis after total splenectomy and allows early dis-
charge and less pain compared to more aggressive resections.

  
P62
Splenic injury – a rare and life-threatening complication of colonoscopy
M. E. Reynard, B. Egger, J.-B. Lekeufack (Fribourg)

Objective: The spleen is the most frequent organ damaged in blunt trauma injuries involving 
the abdomen and the left lower thorax. However, ruptures of the spleen may occur two-staged, 
with an asymptomatic interval, making this a potentially life-threatening complication. Splenic 
injury at colonoscopy, firstly reported by Wherry and Zehner in 1974, is due to the haemor-
rhagic shock a rare but potentially fatal event. Excessive manipulation during colonoscopy, 
especially forced passage of the endoscope beyond the splenic flexure, may lead to splenic 
avulsion/laceration by manipulating the splenocolic ligament. We describe here the case of a 
splenic injury at colonoscopy.
Methods: An 83-years-old otherwise healthy patient presented with a sudden onset of abdomi-
nal pain at our emergency department three days after colonoscopy investigating episodes of 
haematochezia. He was anticoagulated due to atrial fibrillation. No history of recent abdominal 

trauma was reported. On arrival, the patient presented with severe hypotension that responded 
only partially to resuscitation. Clinical examination revealed a distended abdomen with marked 
guarding and immediate laboratory investigations showed a Hb of 82g/l. Abdominal CT scan 
revealed an active diffuse splenic bleeding together with a splenic subcapsular hematoma 
extending to the retroperitoneal and peritoneal space (Fig. 1). The findings corresponded to a 
splenic injury grade III according to the AAST splenic injury scale (AAST: American Association 
for the Surgery of Trauma).
Results: Given the persistent hemodynamic instability of this patient after resuscitation, an 
emergent exploratory laparotomy was performed. The findings were an extensive haemoperi-
toneum caused by a splenic capsule avulsion with a huge subcapsular haematoma. Due to 
an ongoing bleeding emergency splenectomy was needed. The postoperative follow-up was 
then uneventful.
Conclusion: Splenic injury at colonoscopy is a very rare but serious complication with an in-
cidence of 0.001%. It should be considered as differential diagnosis in patients who present 
with abdominal pain and anaemia afterwards. Splenic arterial embolization is indicated for 
lesions of AAST grade III or higher and for all lesions with an active bleeding shown on CT-scan. 
In cases of persistent hemodynamic instability, emergent open splenectomy is still the treat-
ment of choice.

Splenic injury - A rare and life-threatening complication of 
colonoscopy  

Figure: 

 

 

 

 

 

 

 

 

Figure 1: Voluminous splenic subcapsular hematoma (star) with significant splenic 
parenchymal displacement. 

Figure 1. Voluminous splenic subcapsular hematoma (star) with significant splenic parenchymal 
displacement.

 
P63
Frantz tumor: an illustrative case of a rare solid pseudo-papillary tumor of the pancreas
M. Burgard, T. M. Strati, F. Pugin, B. Egger (Fribourg)

Objective: Pancreatic solid pseudo-papillary tumor or Frantz tumor is a rare pancreatic tumor 
of unknown origin, predominantly located pancreatic body or tail and accounting for 1-2% of 
all pancreatic exocrine neoplasms. It is found mainly in young females between the 2nd and 
4th decades of life. Symptoms, if present, are often non-specific and many of these tumors 
are incidentally diagnosed during radiologic imaging. On CT-scan or MRI, the tumors are usu-
ally described as a well-delimitated mass with solid and cystic components, with or without 
intra-tumoral hemorrhage and peripheral calcifications. The treatment of choice is a complete 
surgical excision with negative resection margins.
Methods: A 45-year-old female patient was referred to our surgical department for a large 
11x9cm measuring cystic lesion of the pancreatic tail showing peripheral calcifications (Figure 
1). The lesion was incidentally diagnosed during an abdominal CT scan for spondylodiscitis. 
Abdominal MRI confirmed the lesion, showing again solid and cystic but also partially hemor-
rhagic and even necrotic contents. Furthermore, around the lesions multiple various venous 
vessels were demonstrated. Further investigations as PET-Scan did not suspect any secondary 
lesions. Neuro-endocrine tumor markers and serologic tests for echinococcosis were negative. 
After multi-disciplinary tumorboard discussion a surgical resection was planned.
Results: The patient underwent distal spleno-pancreatectomy with complete excision of the 
lesion (Figure 3) and a Y-Roux jejunal serosal patch. The post-operative course was uneventful. 
Histopathologic results confirmed the diagnosis of a Frantz tumor, R0-resected without vascular 
or nervous invasion.
Conclusion: Frantz tumors are rare and with a low grade of malignancy but they can be locally 
aggressive and infiltrative. The reported incidence of metastasis is about 15%. A combination 
of imaging modalities showing the characteristic lesion might be sufficient to establish the 
diagnosis without pre-operative biopsies risking disease spreading. Surgical excision with free 
surgical resection margins without lymphadenectomy is the treatment of choice, even with 
metastasis and vascular invasion. In cases of complete surgical resections of tumors limited to 
the pancreas, the prognosis is excellent with a 5-year survival rate of 95-97%.
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Figure 1: Pre-operative axial abdominal CT scan showing a 11x 9cm lesion of the pancreatic 
tail.  
                                                      
                                      

 
                                                                     
Figure 2: Peri-operative image of the tumor of the pancreatic tail   
 
 

 
 
Figure 3: Macroscopic specimen after resection 
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Figure 3. Macroscopic specimen after resection.

  
P65
CT-based body composition and clinical outcomes after pancreatic cancer surgery
G. Piazza, D. Martin, K. Mandralis, J. Koerfer, E. Melloul, N. Halkic, N. Demartines, F. Becce, E. Uldry 
(Lausanne)

Objective: Resection of pancreatic cancer remains a highly morbid procedure, and patients 
may also have cancer cachexia. The study aim was to assess the role of preoperative CT-based 
sarcopenia on postoperative clinical outcomes in patients scheduled for pancreatic cancer 
surgery.
Methods: This retrospective mono-center study included all consecutive patients with pancre-
atic cancer operated between 01/2015 and 12/2018. Skeletal muscle index (SMI), as a marker 
of muscle quantity, was measured at the level of the third lumbar vertebra on preoperative CT 
scans. Sarcopenia was defined based on pre-established cut-offs, and its impact on postop-
erative morbidity and length of stay (LOS) was assessed. Independent risk factors for major 
complications (Clavien grade ≥ IIIa) were identified by uni- and multi-variate analysis.
Results: A total of 136 patients were included and 76 (56%) had preoperative CT-based sarco-
penia. Patients with sarcopenia were older (69 vs 64 years, p=0.004) and had lower BMI (23 
vs 26 Kg/m2, p<0.001). There was no difference in median LOS and major complications rates 
between both groups (16 vs 17 days, p=0.397, and 38 vs 40%, p=1.000, respectively). On 
uni- and multivariate analysis, independent risk factors for major complications were pancre-
atic fistula (OR 6.811, <0.001) and post-pancreatectomy hemorrhage (OR 40.379, p<0.001), 

while increased skeletal muscle radiation attenuation (marker of muscle quality) was a protec-
tive factor (OR 0.909, p=0.008).
Conclusion: Preoperative CT-based sarcopenia had no impact on morbidity and LOS after pan-
creatic cancer surgery. However, muscle quality (skeletal muscle radiation attenuation) as a 
specific sarcopenia marker was lower in patients with major complications and seemed to 
prevail over muscle quantity (SMI) in the clinical prediction of adverse outcomes.

  
P66
Minimally-invasive pancreaticoduodenectomy: the safety and feasibility in the Swiss 
health-care system
N. Seeger, S. Breitenstein, L. F. Grochola (Winterthur)

Objective: There is currently plenty of evidence from high-volume pancreatic centres outside 
Switzerland about the safety and feasibility of minimally-invasive pancreatico-duodenectomy 
(PD), including laparoscopic and hybrid robot-assisted PD (LPD/RPD). However, it is unclear 
whether the utilisation of minimally-invasive technology for PD is safe and practicable in the 
Swiss health-care system.
Methods: We conducted a prospective, comprehensive analysis of all minimally-invasive PDs 
performed at a single institution since the induction of the procedure in May 2017. Periopera-
tive outcomes were analysed.
Results: 19 patients who met the selection criteria for minimally invasive PD were scheduled to 
undergo the operative procedure (tumours<3.0cm, no adherence to major vascular structures, 
standard arterial anatomy of the right liver artery originating from the coeliac trunc). Conver-
sion to open procedure was required in 3 patients (15.8%) for failure to progress (2) and 
emphysema (1). 16 consecutive minimally-invasive PDs were analysed, including 13 LPD and 
3 hybrid RPD. 90 day mortality was 6.3% (n=1). Rate of Clavien-Dindo 3b and 4 complications 
was 12.6% (n=2). The ISGPF grade C postoperative pancreatic fistula (POPF) and grade C de-
layed gastric emptying (DGE) rates were 6.3% (n=1) each, and the rate of postpancreatectomy 
haemorrhage (PPH) grade C was 0%. Mean operative time was 579 mins (range 380-750). 
Continuous improvement in complications was observed over the course of the experience. 
Median length of hospital stay (LOH) was 13.5 days (range 6-29). The median number of 
harvested lymph nodes was 19 (range 12-41). The margins were tumour-free (R0) in all 16 
patients.
Conclusion: This represents to our knowledge the largest series of minimally-invasive PD in 
Switzerland. In selected patients, this technique is feasible and can be performed safely in this 
health-care system. Prospective multi-centre studies conducted in Switzerland are key to ensur-
ing the technique meets the high-quality standards of open PD.

  
P67
Massive hematochezia due to splenic artery bleeding into the colon: unusual manifestation 
of advanced pancreatic cancer
C. Bader, R. Sguinzi, A. Meyer, B. Egger, F. Pugin (Fribourg)

Objective: We report a case of an unusual initial presentation of a pancreatic mucinous ad-
enocarcinoma with hematochezia originating from a splenic artery (SA) pseudoaneurysm and 
perforation into the colon (pancreatico-colic fistula – PCF).
Methods: A 64-year-old male patient presented to our emergency department with massive 
hematochezia and vomiting needing monitoring and blood supply in the intensive care unit for 
hemorrhagic shock. CT-scan showed a 8x8x7cm necrotic mass of the distal pancreas with infil-
tration of the SA, the left colonic angle and the gastric wall (Fig.1). At the site of the infiltrated SA 
the vessel was narrowed and irregular. Immediate oesogastroduodenoscopy and colonoscopy 
found no active bleeding site. After recurrent hematochezia, another CT-scan revealed an ac-
tive bleeding of a SA-pseudoaneurysm into the splenic colon angle which was embolized by 
angiography (Fig.2 A,B). No recurrence of hematochezia was noted afterwards. A transgastric 
echoendoscopy revealed a solid 45mm necrotic mass with cystic areas in the distal pancreas 
invading the SA and pancreatic mucinous adenocarcinoma was diagnosed by biopsies. The 
presence of a PCF was confirmed following colonic contrast enema (Fig.3) and an antibiotic 
treatment was initiated. Since transgastric drainage of the infected mass was technically not 
feasible, the necrotic and infected collection has been drained trans-abdominally. Patient out-
come was satisfying. Systemic chemotherapy was scheduled as initial treatment in order to 
evaluate later for a potential surgical resection.
Results: Massive hematochezia due to vascular erosion of the SA and fistulization at the 
splenic colon angle has previously been described in patients with pseudo-cysts and abscess 
formation following acute or chronic pancreatitis. It may lead to a potential mortal hemorrhage 
and requires immediate management. Diagnosis is confirmed when the bleeding site is visual-
ized with selective angiography which also allows bleeding control by embolization of the SA 
followed by drainage of the pancreatic collection. Definitive treatment, if possible, is a distal 
splenopancreatectomy together with segmental colectomy. No other treatment for the PCF is 
needed, since most of them heal spontaneously.
Conclusion: Advanced pancreatic cancer may present with massive hematochezia needing 
immediate diagnosis and treatment.



74  swiss knife 2022; 19: special edition

 

Figure 1: CT image of the 8x8x7cm necrotic tumor lesion in the pancreatic tail 
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Figure 2 (A and B): pseudoaneurysm of the splenic artery during angiography before (A) and after 
embolization (B) 

 

Figure 3: visualization of the pancreatico-colonic fistula (arrow) following contrast injection through 
the drain  
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Figure 2. (A and B). Pseudoaneurysm of the splenic artery during angiography before (A) and 
after embolization (B).
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Figure 2 (A and B): pseudoaneurysm of the splenic artery during angiography before (A) and after 
embolization (B) 
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Figure 3. Visualization of the pancreatico-colonic fistula (arrow) following contrast injection 
through the drain.

 
P68
Splenosis mimicking peritoneal carcinosis nearly limited treatment in a patient with a 
small bowel obstruction: a case report
F. Thiele, N. Ammann, R. Kraus (Chur)

Objective: Splenosis is a very frequent condition after splenic trauma but not well known. In 
literature, the condition can be diagnosed up to 32 years after the trauma. In common radio-
logical diagnostics it may be difficult to differentiate the benign finding from malign peritoneal 
tumours. The gold standard for diagnosis is histology performed to occlude a peritoneal carci-
nosis. We report a case that shows the importance of awareness of this condition.
Methods: A 91-year-old patient presents himself at the emergency room (ER) with acute ab-
dominal pain. 63 years ago, he had a severe abdominal trauma following a laparotomy with 
spleen- and left-sided nephrectomy. He was always asymptomatic, but a few months ago a 
tumour in the small pelvis highly suspicious for a prostate cancer was diagnosed and the 
abdominal CT-scan showed numerous peritoneal lesions suspected to be peritoneal carci-
nosis. As the tumours never caused any symptoms, he refused any further investigations. A 
computed tomography (CT) scan in the ER showed a mechanical small bowel obstruction and 
the known tumours. With basic analgesics pain was controlled and laboratory results showed 
no relevant abnormalities. Conservative treatment was induced but failed. The patient refused 
surgery and wished for a palliative treatment due to the emergent mechanical ileus likely 
caused by adhesia plus the high suspicion of advanced prostate cancer. After long discussion 

with the patient and his family, he agreed to an operation if a simple solution could be found, 
still refusing any treatment concerning the cancer. A diagnostic laparoscopy followed by an 
explorative laparotomy with adhesiolysis was performed and the suspected peritoneal tumour 
was inspected and biopsied followed by an unproblematic postoperative course. The patient 
could be dismissed after a week.
Results: Histopathology of the peritoneal tumours revealed a splenosis and no signs of ma-
lignancy.
Conclusion: Splenosis may be diagnosed with a huge latency to a splenic trauma. To our 
knowledge a latency of 63 years after traumatic splenic injury has not been described in litera-
ture. Even so many years after abdominal trauma a splenosis has to be considered as a differ-
ential diagnosis in cases of peritoneal tumours. If available, further diagnostics like multiphase 
contrast CT or scintigraphy should be considered.

  
P69
Extensive desmoid tumor of the pancreas: a rare case report and review of the literature
A. Litchinko, C. Brasset, M. L. Amram, F. Ris (Geneva)

Objective: Desmoid tumor (DT), aggressive fibromatosis or desmoid-type fibromatosis is a rare 
disease. It can occur in anyone at any age and are most likely to appear in female patients. 
Mostly sporadic tumors, DTs are sometimes associated with familial adenomatous polyposis 
(FAP), and in rare syndromes like Gardner's syndrome. Arising from specific cells, fibroblasts, 
they tend to develop with patients with a history of prior abdominal surgery and rarely produce 
metastases.
Methods: We present a case of a 41-years-old male referred by his general practitioner for 
abdominal discomfort for 2-3 months without any digestive or general symptoms. Abdominal 
status revealed a left hypochondrium mass with a CT scan, revealing an intraperitoneal tumor 
in contact with the left colon. An abdominal MRI suspected at first GIST of 16 x 15 x 11 cm. 
A colonoscopy didn’t find any intraluminal tumor in the left colon but the progression among 
the extrinsic compression was impossible. A PET-CT revealed an hypermetabolism of the tumor 
without any secondary localization and in the end, a percutaneous biopsy showed a diffuse 
fibromatosis evocating a DT in the first place.
Results: Around 6 weeks after diagnostic and size increasing after medical treatment, patient 
underwent surgical pancreatic tail resection with splenectomy and left colonic segmentectomy. 
Histology found a 7.047 g desmoid tumor with severe infiltration of the pancreatic parenchyma 
and transmural colic barrier until the mucosa, with no high-grade differentiation and negative 
resection margins. Post-operative course went uneventful and multidisciplinary panel proposed 
a simple surveillance with MRI.
Conclusion: Desmoid tumors are rare entities that are frequently due to surgical history. Some 
authors proposed specific management of DTs in recent literature and there are many different 
possible approaches, from surgery, radiotherapy, tyrosine kinase inhibitors (TKIs), anti-hormo-
nal therapies/non-steroidal anti- inflammatory drugs (NSAIDs), chemotherapy or even simple 
surveillance in specific cases. We did a full review in English-literature regarding pancreatic 
desmoid tumors, and this is to our knowledge, the largest and heaviest case in modern English 
literature.

  
P70
Emergent laparoscopic absorbable mesh cruroplasty and Toupet fundoplication for a type 
III hiatal hernia with an acute gastric volvulus
S. Sgardello, T. Varella- Cid Maldonado dos Santos, J.-B. Dubuis, I. Fournier (Sion)

Objective: The majority of paraoesophageal hernias are type III hiatal hernias (HH), a combina-
tion of sliding and type II hernias. The pathophysiology is not fully understood and is probably 
due to a combination of developmental defects, collagen metabolism alterations, increased 
abdominal pressure, age related laxity of phrenoesophageal membrane and esophageal short-
ening. High risk asymptomatic patients should not undergo surgery. Asymptomatic patients 
with a low surgical risk and symptomatic patients should undergo a CT scan or a barium swal-
low test and gastroscopy prior to surgery.
Methods: A 74-year-old female presented to our emergency department with a 24-hour history 
of profuse hematemesis and a chronic HH with reflux disease (GERD). A CT scan showed a 
gastrothorax and a volvulus with blood within the stomach. The hernia neck was measured at 
4.6cm. Gastroscopy confirmed these findings as well as a Cameron ulcer and a feeding tube 
was positioned
Results: We performed a laparoscopic cruroplasty with resorbable mesh and Toupet fundopli-
cation. After reduction of the hernia and resection of the hernial sac, 8 cm of the esophagus 
were dissected and a tension free cruroplasty was performed with 4 stitches reinforced with Tef-
lon pledgets. A U-cut absorbable Vicryl mesh was then positioned due to the size of the defect 
and a 270° fundoplication was carried out. During post-op, the patient presented an aspiration 
pneumoniae which was treated with 7 days of antibiotics. Following a barium swallow test, we 
continued a soft diet which was well tolerated. The patient was discharged at post-op day 5.
Conclusion: To this day there is no widely accepted, standard surgical technique for HH. There-
fore, surgical success is difficult to assess so patients’ subjective impressions are often used 
as a measure. Despite laparoscopy is known to be superior to laparotomy, the use of a mesh 
is still debated. Complications such as fistulization and esophageal obstruction, stenosis or 
perforation shouldn’t be underestimated. Although decreased short term recurrence rates have 
been proven with mesh reinforcement, long term recurrence rates described in literature are 
surprisingly high though many are asymptomatic. However, reliable long-term data is missing 
so surgeons should assess the risk of mesh complications versus the possible reduction in 
recurrence rate when choosing their technique.
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Conservative treatment of postoperative bronchopleural fistula: a case-series
M. Lacour, H. Bugdayev, G. M. Tini, S. Irani, F. Gambazzi (Aarau)

Objective: Bronchopleural fistula (=BPF) is a rare but potentially life-threatening complication 
after pulmonary resections. The incidence of BPF ranges from 4.5% to 20% after pneumonec-
tomy and 0,5% to 1% after lobectomy with a high mortality rate, ranging from 0,7% to 67%. 
Treatment of BPF remains a challenge and ranges from conservative medical management to 
bronchoscopic techniques up to extended surgical procedures. Despite recent developments, 
no gold standard has been established for treatment of BPF. In this case-series, we describe our 
experience with conservative treatment of postoperative BPF in selected patients.
Methods: This was a retrospective and descriptive study. Data were collected by reviewing the 
clinical charts of patients diagnosed with post-lobectomy bronchopleural fistula. Bronchop-
leural fistulas were confirmed by bronchoscopy.
Results: Five cases of post-lobectomy bronchopleural fistula were collected. The primary dis-
eases were lung cancer (n=4) and Wegener’s disease with destroyed lobe (n=1). Early fistula 
(<=30 days) occurred in three cases and late fistula (>30 days) in two cases. In two patients, 
bronchial stump was initially covered with pre-pericardial fat-flap. One patient underwent 
bronchoscopic enlargement of fistula to obtain sufficient endobronchial drainage of residual 
pleural space. Due to sufficient endobronchial drainage, no chest tube insertion in the residual 
pleural cavity was necessary for all of our patients. All patients received adequate antibiotic 
treatment and intense respiratory physical therapy. Improvement of nutritional status was per-
formed for all patients. At follow-up narrowing-down of the residual pleural cavity was observed 
in all five patients as well as disappearance of symptoms of fistula. No surgical intervention, 
complication or death occurred during follow-up.
Conclusion: Bronchopleural fistula is a rare but severe complication after thoracic surgery. We 
conclude that in selected patients, conservative management of post-lobectomy bronchop-
leural fistula must be taken into account in the management of this complication. Sufficient 
drainage of the residual pleural cavity, adequate antibiotic treatment and optimization of nutri-
tional status are essential in conservative management of bronchopleural fistula.Table: Patients and general characteristics 

Patient 1 2 3 4 5 
Gender Male Male Male Male Male 
Age 58 72 39 40 73 
Primary 
disease 

Lung cancer 
(TC) 

Lung cancer 
(ADC) 

Lung cancer 
(ADC) 

Wegener disease 
with destroyed 
lobe 

Lung cancer 
(SCC) 

Risk factors Diabetes Alcoholic, 
Malnutrition 

Alcoholic Immunosupressive 
therapy/Steroid  

Malnutrition 

Operation RLL RUL RLL RLBL RLL 
Coverage of 
stump 

yes no no yes no 

Onset time 
(days) 

29 32 28 53 26 

Follow-up  Alive, 
symptom- 
free (32 
months)  

Alive, 
symptom- 
free (42 
months) 

Alive, 
symptom-
free (55 
months) 

Alive, symptom-
free (30 months) 

Alive, 
symptom-
free (5 
months) 

TC: typical carcinoid; ADC: adenocarcinoma; SCC: squamos cell carcinoma; RLL: right lower lobectomy; RUL: right upper 
lobectomy; RLBL: right lower bilobectomy  

Patients and general characteristics.

P73
Very rare anatomical variation of apicodorsal bronchial origin
F. Bonneville, M. A. Mansouri, P. Khafagy, B. Egger, J. A. Lutz (Fribourg)

Objective: Medical imaging and 3-dimensional reconstructions play an increasing role in the 
planning of minimal invasive anatomical resection of the lung, especially for segmentectomy. 
Nevertheless, the study of anatomical variations of bronchial and vascular structures at the 
segmental level does not exist systematically for lobectomies, since the majority of those pe-
ripheral variations do not affect the surgical approach. We report the case of a patient with a 
very rare variation what concerns the origin of the left upper lobe apicodorsal bronchus (B1+2) 
which was identified during surgery.
Methods: The indication for a left lower lobectomy in a 78 years old male patient presenting 
with a synchronous, well differentiated neuroendocrine tumor of the left lower lobe (stage IIB) 
and right middle lobe (stage IA1) was confirmed in the thoracic tumorboard. Both lesions were 
confirmed by bronchoscopy and on the left side, an N1 lymphnode was metastatic, without any 
further lesion in the DOTATOC-PET-CT-scanner. Since the small lesion in the right middle lobe 
was completely removed at biopsy, we decided for follow up of this right sided tumor and for 
lower lobectomy for the left side.
Results: We performed a uniportal left lower lobectomy starting with radical mediastinal lym-
phadenectomy. Since the fissure was completely fused, we had to use the “tunnel technique”, 
described by Decaluwe1, in order to get access to the left pulmonary artery and its branches 
to the inferior lobe. At this moment we identified a segmental bronchus arising between A6 
and the basilar artery (Fig. 1). After careful lecture of the CT-scan (Fig. 2) and inspection from 
posteriorly (Fig. 3), this bronchus was identified as an apicodorsal bronchus (B1+2) of atypical 
origin and was spared during vascular section (Fig. 4a-b) allowing to proceed to lobectomy in 
a standard way for the last steps.
Conclusion: This abnormal origin of the apicodorsal bronchus has not been described in the 

reference atlas of Nomori2 as well as in bronchoscopic3 or scannographic4 studies. Therefore, 
this is to our knowledge, the first time demonstrating and describing such an anatomical vari-
ant. This case reminds us surgeons to stay alert during each step of surgery and to take three 
steps back when unexpected anatomical engrams are encountered.

 

Figure 1 : Anterior view of the segmental bronchus between the A6 and basilar pulmonary arteries, identified as the B1+2 
(LUL: left upper lobe, PA: pulmonary artery)

Figure 1. Anterior view of the segmental bronchus between the A6 and 
basilar pulmonary arteries, identified as the B1+2. (LUL: left upper lobe, 
PA: pulmonary artery).

 

Figure 2a : 3D CT-scan reconstruction with anterior view (PA : pulmonary artery) 

  

Figure 2a. 3D CT-scan reconstruction with anterior view (PA: pulmonary artery).
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Figure 2b : 3D CT-scan reconstruction with (PA : pulmonary artery, LMB: left main bronchus) 

  

Figure 2b. 3D CT-scan reconstruction with. 
(PA: pulmonary artery, LMB: left main bronchus).

 

Figure 3 : Posterior view of B1+2 origin between A6 and the basilar pulmonary arteries (LLL: left lower lobe, LUL: left upper 
lobe, PA: pulmonary artery) 

  

Figure 3. Posterior view of B1+2 origin between A6 and the basilar pulmonary arteries (LLL: left 
lower lobe, LUL: left upper lobe, PA: pulmonary artery).

 

Figure 4a : View of the opened fissure before the section of the lower arteries (LLL: left lower lobe, LUL: left upper lobe, Ao: 
aorta) 

  

Figure 4a. View of the opened fissure before the section of the lower arteries (LLL: left lower lobe, 
LUL: left upper lobe, Ao: aorta).

 

Figure 4b : View of the opened fissure after the section of the lower arteries (LLL: left lower lobe, LUL: left upper lobe, Ao: 
aorta) 

Figure 4b. View of the opened fissure after the section of the lower arteries (LLL: left lower lobe, 
LUL: left upper lobe, Ao: aorta).

P74
CT-based sarcopenia and outcomes in patients undergoing VATS anatomical resection for 
NSCLC
A. Hasenauer, J. Hungerbühler, J. Perentes, E. Abdelnour, J. Koerfer, C. Forster, T. Krueger, F. Becce, 
M. Gonzalez (Lausanne)

Objective: Sarcopenia is defined by a progressive loss of skeletal muscle mass and strength, 
combined with muscle fatty infiltration. Lung cancer patients frequently suffer from sarcopenia 
which may be associated with poorer post-operative outcomes. The aim of this study is to 
evaluate whether preoperative CT-based sarcopenia was associated with postoperative out-
comes and survival after VATS resections in patients with early-stage non-small cell lung cancer 
(NSCLC).
Methods: We retrospectively reviewed all consecutive patients that underwent anatomical 
resection for NSCLC between 2012 and 2019. The skeletal muscle index (SMI) and muscle 
quality (SMRA and IMAT) were measured at the L3 vertebral level on preoperative CT or PET/
CT scans. We used the following SMI cut-off values for sarcopenia: 52.4 cm2/m2 for men and 
38.5 cm2/m2 for women.
Results: In total, 401 patients (sex ratio F/M: 173/228, mean age: 67 +/- 9.3 years) underwent 
VATS lobectomies (n=304) and segmentectomies (n=97) for NSCLC. Overall morbidity and 
mortality were 42.4% and 0.2%, respectively. The median length of stay was 7 days (IQR: 
4-10). Sarcopenia was identified in 92 patients (23%). Patients with sarcopenia were predomi-
nantly males (75% vs 25%, p<0.001) and had lower BMI (21.4 vs 26.5, p<0.001). Patients 
with sarcopenia presented significantly increased morbidity (53.2% vs 39.2%, p=0.017) and 
had longer lengths of stay (6 vs 8 days, p=0.032). However, only lower BMI and ASA score >2 
remained associated with increased morbidity on multivariate analysis. The median overall 
survival was comparable between patients with sarcopenia and those without sarcopenia (41 
vs. 46 months, p=0.240).
Conclusion: Based on CT assessment alone, preoperative sarcopenia appeared to have lit-
tle impact on postoperative clinical outcomes or overall survival in patients undergoing VATS 
pulmonary resection. Further studies should also consider muscle strength and physical per-
formance, in addition to CT imaging, for preoperative risk assessment.
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Table 1: Patients characteristics and postoperative outcomes with or without sarcopenia 
 

Overall 
(n=401) 

Sarcopenia 
(n=92) 

Non sarcopenia 
(n=309) 

P-value 

Age, mean (SD) 67,1 (9,3) 67,7 (8,6) 66,9 (9,5) 0.631 

BMI, mean (SD) 25,3 (5) 21,4 (3,4) 26,5 (4,9) <0.001 

Sex, M/F, n (%) 228/173 
(43,1/56,9) 

69/23 (75/25) 159/150 (51,5/48,5) <0.001 

Charlson comorbidity 
index, median (IQR) 

2 (1-3) 2 (1-3) 2 (1-3) 0.177 

ASA score, median 
(IQR) 

2 (2-3) 3 (2-3) 2 (2-3) 0.038 

FEV1, mean (SD) 87,5 (21,6) 80,7 (19,3) 89,5 (21,9) <0.001 

DLCO, mean (SD) 72,5 (20,1) 63,6 (18,7) 75,3 (19,7) <0.001 

Segmentectomy, n (%) 
Lobectomy, n (%) 

102 (25,4) 
304 (75,8) 

29 (31,5) 
64 (69,6) 

73 (23,6) 
240 (77,7) 

0.128 

Length of drainage, 
median (IQR) 

3 (2-6) 4 (2-7) 3 (2-5) 0.005 

Length of stay, median 
(IQR) 

7 (4-10) 8 (5-12) 6 (4-10) 0.032 

Overall complications, n 
(%) 

170 (42,4) 49 (53.2) 121 (39.2) 0.017 

Cardiac complications, n 
(%) 

30 (7,5) 7 (7,6) 23 (7,4) 0.767 

Pulmonary 
complications, n (%) 

149 (37,2) 45 (48,9) 104 (33,7) 0.008 

Hospital mortality, n (%) 1 (0,2) 0 (0) 1 (0,3) 1 

Re-operation, n (%) 11 (2,7) 3 (3,3) 8 (2,6) 0.730 

 
Table 1. Patients characteristics and postoperative outcomes with or without sarcopenia.
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Combination of double lumen intubation and high-frequency jet ventilation in repeated 
thoracoscopic surgery
M. Schaub, B. Elhaj, M. A. Mansouri, L. Magnusson, B. Egger, J. A. Lutz (Fribourg)

Objective: Unilateral lung ventilation is the standard anaesthetic option allowing lung surgery 
on the deflated side, which is especially relevant performing a minimal invasive approach (1). 
Due to the improvement of treatment options, metachronous disease is observed increasingly 
in patients having had resection for lung cancer and who consequently present with poorer 
functional lung reserves. Single lobe or even segmental lung isolation is an option after con-
tralateral pneumonectomy (2,3). We present the option of double lumen intubation combined 
with a high-frequency jet ventilation (HFJV) on the operated side allowing to perform safely an 
uniportal thoracoscopic segmentectomy after former contralateral resection.
Methods: We present the case of a 67 years old male patient with high suspicion of metachro-
nous non-small cell lung cancer stage IA2 of the apical segment of the right upper lobe 4 years 
after undergoing left lower lobectomy for stage IIIA adenocarcinoma. His actual FEV1 of 1.87L 
(59%) and a CO2 diffusion capacity of 51% with only the left upper lobe remaining makes 
lung exclusion on the operated side tricky. We therefore decided to perform the resection with 
double lumen intubation in combination with HFJV on the operated side.
Results: The patient was intubated utilizing a double lumen tube with a jet ventilation can-
nula in the excluded right primary bronchus. Fig. 1a shows lung exclusion after thoracoscopic 
access and before initiation of HFJV. Fig. 1b demonstrates the relative re-expansion after ap-
plication of standard volumes of HFJV (1ml/kg, 60ml) at a rate of 150/min, which did not give 
enough space to perform the planned resection. After reducing the volume by 1/3 to 40ml an 
uniportal apicodorsal segmentectomy of the right upper lobe could be performed safely: the 
patient showed a O2 saturation above 90% during the entire intervention with no hypercapnia 
and a maximum expiratory fraction of CO2 of 6.3% at the end of the procedure.
Conclusion: Double lumen intubation combined with HFVJ is a good alternative for thoraco-
scopic surgery in patients with contraindication for complete lung isolation due to insufficient 
pulmonary reserve. It seems to have less peri- and post-operative risks compared to ECMO or 
segmental/lobar lung exclusion. However, these techniques should be utilized only in cases of 
extremely reduced pulmonary reserves (4).

 

Figure 1a: Right lung direct after the thoracotomy without ventilation 

 

Figure 1b: Right lung with standards jet ventilation parameters 60 ml (1ml/kg) with 150/min frequency 

 

Figure 1c: Right lung after adapted tidal volumes (40 ml = 2/3 of initial setup) and 150/min frequency to perform the 
segmentectomy in optimal conditions with larger intrapleural space. 

Figure 1a. Right lung direct after the thoracotomy without ventilation.

 

Figure 1a: Right lung direct after the thoracotomy without ventilation 

 

Figure 1b: Right lung with standards jet ventilation parameters 60 ml (1ml/kg) with 150/min frequency 

 

Figure 1c: Right lung after adapted tidal volumes (40 ml = 2/3 of initial setup) and 150/min frequency to perform the 
segmentectomy in optimal conditions with larger intrapleural space. 

Figure 1b. Right lung with standards jet ventilation parameters 60 ml (1ml/kg) with 150/min 
frequency.

 

Figure 1a: Right lung direct after the thoracotomy without ventilation 

 

Figure 1b: Right lung with standards jet ventilation parameters 60 ml (1ml/kg) with 150/min frequency 

 

Figure 1c: Right lung after adapted tidal volumes (40 ml = 2/3 of initial setup) and 150/min frequency to perform the 
segmentectomy in optimal conditions with larger intrapleural space. 

Figure 1c. Right lung after adapted tidal volumes (40 ml = 2/3 of initial setup) and 150/min 
frequency to perform the segmentectomy in optimal conditions with larger intrapleural space.

P76
Case report: morbus Castleman
D. Rais, N. Willi, C. Kull, C. Zeisel (Liestal)

Objective: Vorstellung des Falls eines oligozentrischen Morbus Castleman (MC).
Methods: Ein 47-Jähriger sonst gesunder Mann stellte sich mit Belastungsdyspnoe und  
B-Symptomatik seit ca. 4 Jahren beim Hausarzt vor. Die Blutuntersuchungen inklusive CRP 
und BSR waren unauffällig. In der Spirometrie zeigte sich eine kombinierte Obstruktion und 
Restriktion. Die CT-Thorax (Bild 1.) zeigte massiv vergrösserte mediastinale, insbesondere in-
fracarinäre Lymphknoten. In der PET-CT (Bild 2.) deutliche FDG-Aufnahme mit V.a. Lymphom. 
Bronchoskopisch zeigte sich eine verplumpte Carina und nach endobronchialem Ultraschall 
und Feinnadelpunktion eine heftige Blutung aus der Punktionsstelle. Zytologisch unauffälliger 
Befund. Es erfolgte die thorakoskopische Biopsie der paratrachealen und infracarinären Lymph-
knoten welche ebenfalls heftig bluteten. Histologisch zeigte sich eine massive angiofollikuläre 
Hyperplasie und begleitendes Plasmazellinfiltrat und es wurde die Diagnose eines hyalin-
vasculären MC gestellt. HHV-8 und HIV Status waren negativ, Interleukin-6 niedrig. Aufgrund 
der Ausdehnung in den rechts mediastinalen Lymphknoten im Sinne einer oligozentrischen 
Erkrankung stellten wir die Indikation zur Resektion. Über eine rechtsseitige anterolaterale 
Thorakotomie erfolgte die komplette Resektion der paratrachealen, hochparatrachealen, in-
fracarinären und hilären Lymphknoten. Bei Läsion desselben erfolgte die Naht des rechten 
Bronchus intermedius.
Results: Histologisch (Bild 3.) bestätigte sich die Diagnose. Postoperativ unauffälliger Verlauf 
und Entlassung am 7. postoperativen Tag.
Conclusion: MC ist ein seltenes und heterogenes Krankheitsbild mit typischen histopatholo-
gischen Veränderungen von hyalinvasculär bis Plasmazell und gemischten Typen. Man unter-
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scheidet den unizentrischen (UMC) (singulärer Lymphknoten) und den multizentrischen 
(MMC) Typ sowie zunehmend einen oligozentrischen (OMC) im Sinne eines Befalls von meh-
reren Lymphknoten einer Region. Typische Symptome sind Nachtschweiss, Fieber, Gewichtsver-
lust und Anorexie. Diese treten beim MMC immer, beim UMC/OMC und beim gemischt- oder 
Plasmazell-Typ selten auf. UMC und OMC sollten wenn technisch möglich reseziert werden, 
alternativ Evaluation einer Radiotherapie. Zur Behandlung des MMC oder nicht resektablem, 
symptomatischen UMC/OMC kommen Anti-IL-6, Rituximab und Steroide zum Einsatz, wobei der 
MMC systemisch progressiv und häufig letal verläuft.

Anhang: Case report Morbus Castleman 
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Carbon dioxide and alveolar dead space as a prognostic marker for patients undergoing 
pulmorary endarterectomy
K. Furrer, J. Welsch, D. Bettex, T. Horisberger, I. Inci, R. Schuepbach, M. B. Kirschner, S. Ulrich, A. 
Matter, I. Opitz (Zurich)

Objective: In patients with chronic thromboembolic pulmonary hypertension (CTEPH) partial 
pressure of carbon dioxide (PCO2) at rest and exercise is reduced in proportion to disease 
severity and reflect the abnormality in ventilatory efficiency by increase in physiologic alveolar 
dead space. Our aim was to determine the value of the delta in PCO2 and the alveolar dead 
space (AVDSf) as prognostic marker after pulmonary endarterectomy (PEA) in CTEPH patients.
Methods: Between 2013 and 2020, 51 CTEPH patients undergoing PEA with 2-year follow-up 
time were retrospectively analysed including cardiopulmonary exercise testing and hemody-
namic measurements before and 1 year after PEA. PCO2 and AVDSf were analysed before and 
after PEA.

Results: PCO2 values before PEA measured during induction are lower compared to the values 
at the end of PEA (mean 4.47, SD 0.653 vs 5.66, SD 0.83,p=0.000) and at postoperative day 
1 (POD1) (mean 4.47, SD 0.65 vs 4.82, SD 0.73, p=0.000). Delta PCO2 values (between 
before and after surgery) (mean 1.183, SD 1.18) as well as the delta pCO2 between the end 
of surgery and POD 1 (mean 0.354, SD 1.14) correlates significantly with postoperative NYHA 
improvement and mPAP-decrease at one year postoperative (p=0.19; p=0.00 and p=0.000; 
p=0,000, respectively). PEA resulted in increase of Vo2max (mean 17.68mL/kg/min, SD 6.14 
vs 13.47mL/kg/min, SD 5.13, p=0.000), oxygen uptake at aerobic threshold (mean 12.92 mL/
kg/min, SD 5.14, vs 10.03mL/kg/min, SD 4.12, p=0.001), decrease of mPAP at one year postop-
erative (mean 26.37mmHg, SD 8.64 vs 40.22mmHg, SD 8.67, p=0.000), pulmonary vascular 
resistance (mean 3.193 WU, SD 1.69 vs 6.13 WU, SD 2.69, p=0.000) and improvement of 
NYHA functional class (p=0.000) in comparison to preoperative values. AVDSf values before 
PEA at induction (mean 0.055, SD 0.166), to the end of surgery (mean 0.336, SD 0.12) and 
at POD1 (mean 0.152, SD 0.15) was observed and correlated significantly with postopera-
tive NYHA improvement and mPAP decrease at one year postoperative (p=0.000; p=0.000; 
p=0.000 and p=0.000; p=0,000, p=0.000 respectively).
Conclusion: In patients with CTEPH undergoing PEA, markers for alveolar dead space and 
ventilation/prefusion mismatch may predict longterm outcome after surgery. If confirmed in a 
prospective way, these markers can support indicating and early start of additional treament 
modalities such as ballon angioplasty or medication.

  
P78
Posttraumatische inkarzerierte Zwerchfellhernie nach häuslichem Sturz
R. Brütsch, F. Heid (Wetzikon)

Objective: Traumatische Zwerchfellrupturen kommen mit einer Inzidenz von <1% nach schwe-
ren Abdominal- oder Thoraxtraumen nicht häufig vor. Daher sind Zwerchfellverletzungen nach 
Low-Energy Traumen noch seltener und in der Literatur kaum beschrieben. Dieser Case Report 
zeigt, dass auch einfache häusliche Stürze zu Zwerchfellrupturen führen können und betont 
die Wichtigkeit, diese rechtzeitig zu erkennen und zu behandeln.
Results: Auf der Notfallstation eines Regionalspitals präsentierte sich ein 66-jähriger männli-
cher Patient nach Sturz am Vortag im häuslichen Umfeld mit Schmerzen und Emphysem über 
dem linken Thorax. Nebendiagnostisch bestand eine multiple Sklerose. Die initiale Diagnos-
tik inklusive CT ergaben eine Rippenserienfraktur links dorsolateral mit Pneumothorax. Nach 
Einlage einer Thoraxdrainage bestand 3 Tage später ein apikaler Restpneumothorax, welcher 
vollständig regredient war und die Drainage entfernt werden konnte. Der Austritt erfolgte nach 
7 Tagen nach Hause. Zwei Monate später wurde er erneut vorstellig mit ausgeprägter Dys-
pnoe, Tachykardie, Hypotonie und linksseitigen Oberbauchschmerzen. Bei klinischem Bild einer 
Sepsis war das CRP 283 mg/L bei einer Leukozytose von 12.2*10^9/L. Computertomografisch 
bestand neben einem Spannungspneumothorax eine zentrale Zwerchfellruptur (etwa 7 cm) 
links mit intrathorakaler Herniation von Kolon und Milz. Nach sofortiger Einlage zweier Thorax-
drainagen folgte am nächsten Tag eine laparoskopische Reposition des Kolons, Zwerchfellnaht 
und Netzplastik mit thorakoskopischer Dekortikation. Bei bereits vorliegender Kolonperforation 
war eine offene Segmentresektion der linken Flexur mit terminalem Transversostoma notwen-
dig. Nach intensivmedizinischer und antibiotischer Behandlung konnte der Patient nach 13 
Tagen entlassen werden. Einen Monat später kam es zu einem Pleuraempyem-Rezidiv, welches 
nochmals operativ ausgeräumt und drainiert werden musste. Prinzipiell ist eine Rückverlegung 
des Stomas geplant, konnte wegen einer zwischenzeitlichen Urosepsis sowie möglicher neu-
rogener Blasen-/ Darmfunktionsstörung und schlechtem Allgemeinzustand jedoch nicht durch-
geführt werden.
Conclusion: Dieser Fall zeigt, dass auch häusliche Stürze mit Rippenserienfraktur zu der 
seltenen Komplikation einer lebensbedrohlichen Zwerchfellherniation führen können und eine 
chirurgische Therapie bei vorhandener Expertise in einem Regionalspital möglich ist.
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Comparison of 2 bioabsorbable surgical patches in the treatment of air leak: a single-
centre, single-blind, randomized, prospective trial
S. Dackam, A. Hojski, M. Mallaev, Z. Djakovic, M. Wiese, D. Vogt, H. Bachmann, D. Lardinois (Basel)

Objective: Prolonged air leak (PAL) is often associated with pain and immobilization and is 
a major limiting factor for discharge from the hospital. The efficacy of 2 surgical patches (Ta-
choSil®, Takeda, UK and Neoveil™, Gunze, Japan) was investigated in the treatment of air leak 
following open surgery.
Methods: 45 patients with a mean age of 65.1 y were randomized in a 1:1 ratio to either treat-
ment with Neoveil™ (n=22) or TachoSil® (n=23). Air leak was recorded at 2, 4, 12, 24 hours 
after surgery and then daily at 8 am and 6 pm (Thopaz digital system drainage). The primary 
outcome was the time from end of surgery to the first time when air loss was less than 30ml 
for (at least) 2 consecutive measurements on the digital recording. Secondary outcomes were 
intensity of air leak, incidence of air leak, incidence of PAL (>7 days), and the incidence of 
pneumonia.
Results: On average, air loss within the first 24h after surgery was lower and declined faster 
in patients treated with Neoveil™ vs TachoSil®. Accordingly, time to pulmonary air leak clo-
sure was somewhat shorter under Neoveil™ (median [IQR] 10 [2, 52] hours) as compared 
to TachoSil®, (19 [2, 120] hours). However, air leak closure occurred faster and the difference 
between the two treatments was small (p = 0.364, Wilcoxon rank sum test). Air leak 2h after 
surgery was observed in 11/22 (50%) vs 14/23 (61%) patients treated with Neoveil™, respec-
tively TachoSil®; PAL occurred in 3/22 (14%) vs 6/23 (26%) patients, and pneumonia occurred 
in 2/22 (9%) vs 4/23 (17%) patients treated with Neoveil™, respectively TachoSil®.
Conclusion: Our results suggest that Neoveil™ might be superior to TachoSil® in reducing the 
incidence of air leak within the first 24h after surgery and the incidence of PAL but these results 
were not statistically significant.

  
P81
Tularemia presenting as a soft tissue mass
M. Hanika1, J. Commandeur2, B. Fuchs3, 4, 1 (1Zurich, 2Visp, 3Lucerne, 4Winterthur)

Objective: Ularemia or "rabbit fever", caused by the bacterium Francisella tularensis, is a zoono-
sis with nowadays a low incidence in our regions. The clinical course ranges from mild to lethal, 
from a localised "external" form to an invasive "systemic" form, and depends on the route of 
transmission and the subtype of the bacterium. Infection occurs through contact with infected 
animals, especially rodents, arthropod vectors such as ticks and flies, inhalation of contami-
nated dust or intake of contaminated food and water. Depending on the clinic the therapy is 
based on the application of antibiotics.
Methods: A 21 year old healthy IT and logistics technician presented to our sarcoma centre 
with a 29x48x53 mm, painful subfascial mass in the right axilla at the junction with the thorax, 
which occurred 5 weeks prior to the visit. Due to the heterogenity on MRI angiography, an 
ultrasound-guided biopsy was performed, which showed no evidence of neoplasia. Histologi-
cally, a granulomatous inflammation was found with a suspicion of sarcoidosis vs. tuberculosis-
type infection. A PCR, immunohistochemical and various microscopic examinations refuted the 
assumed diagnoses. Only a positive serology with elevated Francisella tularensis IgG and IgM 
values confirmed the diagnosis of an acute tularemia, which over time healed spontaneously, 
without surgery.
Results: Our patient was in good general condition and without fever. A body plethysmography 
and CO diffusion as well as a CT thorax showed normal findings. The diagnosis of glandular 
tularemia, an "external form" was confirmed. The swelling was preceded by a tick bite on the 
right forearm, a skin lesion was not noticeable.
Conclusion: Even if tularemia is rare today, in case of inflammatory swelling it should also be 
kept in mind as a differential diagnosis. An accurate history of the disease, which can present in 
so many different ways, is crucial because the diagnosis can only be confirmed by specifically 
looking for tularemia. Routine testing for Francisella tularensis is not available.
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Inflammatory leiomyosarcoma (ILMS) with NF1 mutation in association with neurofibroma-
tosis type 1
M. Hanika1, J. Commandeur2, B. Bode-Lesniewska1, B. Fuchs1,3,4 (1Zurich, 2Visp, 3Lucerne,  
4Winterthur)

Objective: ILMS is a rare morphologic variant of a soft tissue sarcoma which presents as an 
indolent and enlarging soft tissue mass. To date, no more than 50 cases have been described 
in the literature. Whereas Merchant et al. first described the ILMS as a distinct entity in 1995, 
the WHO introduced it as a diagnosis only in 2020. ILMS most commonly occurs at the lower 
limbs, intramuscular sites of the back and retroperitoneal space. Neurofibromatosis type 1 (von 
Recklinghausen) is a relative common hereditary and also spontaneous mutation disorder of 
the NF1 gene that often manifests in neural and dermal tumors with an growing rate of neo-
plasia such as neurofibrosarcoma and GIST tumors. To our knowledge, this is the first report on 
a case of ILMS with aberrant NF1 gene status in combination with neurofibromatosis type 1. 
Additionally, this case is the first to describe an upper extremity ILMS.
Methods: A 51-year-old healthy pizzaiolo presented with an asymptomatic, progressive swell-
ing in the right musculus triceps brachii. Retrospectively, this swelling had first been noticed 
4 years prior to the index presentation. Ultrasound-guided core needle biopsy resulted in the 
diagnosis of ILMS, which is also known as "histiocyte-rich rhabdomyoblast tumor". Tumor stag-
ing revealed no clinical evidence of tumor dissemination. Preoperative radiotherapy according 

to the Sarcoma Board protocol was perfomed followed by curative R0 tumor resection. An ad-
ditional right chest wall cutaneous fibroma was excised.
Results: Pathological analysis of the ILMS revealed a NF1 gene mutation. Furthermore, neurofi-
bromatosis type 1 was diagnosed. According to MDT tumor board discussion, no further therapy 
was indicated. In the 3 month follow up period, the patient only reported about right anterior 
shoulder pain. The surgical excision site recovered without complications and there was no evi-
dence of recurrence. Multiple small neurofibromas were identified with full body MRI scanning.
Conclusion: Soft tissue sarcoma should always be considered as a differential diagnosis, 
specifically when lipomatous lesion is excluded with MR-imaging, and even if the swelling 
is asymptomatic and has been present for a while. Whether the combination of ILMS and 
neurofibromatosis is a coincidence and to what extent neurofibromatosis is involved in the 
pathogenesis of the development of ILMS needs further research.
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Left sided forequarter amputations: specific anatomic considerations
C. Theus1, G. Schelling1, G. Studer2, B. Bode3, M. Scaglioni2, A. Leiser2, P. Kestenholz2, B. Fuchs2 
(1Winterthur, 2Lucerne, 3Zurich)

Objective: A forequarter amputation is a mutilating surgery and usually represents the ulti-
mate consideration in obtaining tumor control, which obviously has important functional con-
sequences for the patient. Surgically, numerous technical considerations needs to be taken 
into account in the planning of such procedure, which needs to be tailored to the extent of the 
tumor and needs to be discussed with the patient because of potential complications. Specific 
attention is required on the left side when the tumor extends to the scalenus muscles.
Methods: A 70-year old patient presented with an axillary tumor of 15x13x12cm, which sub-
sequent to a biopsy proved to be an undifferentiated pleomorphic sarcoma G3, representing 
localized disease on staging. The tumor involved the entire plexus structures as well as the 
chest wall, and the patient was starting to develop neurological symptoms. patient underwent 
preoperative radiation therapy 25.x2=50Gy, during which there were several discussion regard-
ing the surgical procedure. A left sided forequarter amputation was elected.
Results: Besides the regular dissection, a chest wall resection included the first four ribs. The 
tumor extended far medially between chest wall and clavicle, reason why the first costo-sternal 
joint was removed en bloc with the tumor. The jugular vein was dissected and the (anterior) 
scalenus muscles were identified. However, because of tumor proximity, the phrenicus nerve 
and thoracic duct could not be safely identified and were removed with the tumor, requir-
ing reconstruction. The thoracic duct was mobilized and end-to-end-anastomosed, and the 
phrenic nerve was bridged with cutaneous nerve from the forearm specimen. Chest wall was 
reconstructed with plates and covered using a free fillet flap from the forearm. At 10 months 
postoperatively, the patient is tumor free and active and reported on having cycled 850km on 
her tripod bike.
Conclusion: Axillary tumors extending to the scalenus gap needs to consider -besides the 
plexus and phrenic nerve- also the thoracic duct. A multidisciplinary team has to be assembled 
to cover complex lymphatic supramicrosurgery, free fillet flap coverage as well as chest wall 
reconstruction.
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Compression sonography in patients with acute compartment syndrome: analysis of intra- 
and interrater variance
S. von Däniken1, R. Gähwiler1, F. Helfenstein2, C. Thalhammer1, L. Gürke2, A. Isaak1 (1Aarau, 2Basel)

Objective: Acute compartment syndrome after revascularisation for acute ischemia often 
requires bilateral dermato- fasciotomy. Currently the most common diagnostic tool to detect 
compartment syndrome is to measure the compartment pressure invasively, even though often 
only the clinical evaluation is taken into account. There might be the need for an easy, non-
invasive tool for diagnostic to support clinical findings. Compression sonography is a novel 
modality to assess compartment syndrome. We aimed to assess the inter- and intrarater vari-
ability using compression ultrasound in healthy test persons.
Methods: Nine participants and 4 course tutors of a vascular POCUS course received training 
in compression ultrasound. Twenty-three percent of participants declared to be experienced in 
ultrasound. Per participant 18 measurements on healthy test persons were conducted. Elastic-
ity ratio, which is the ratio between compartment diameter without and with pressure, was 
calculated for each measurement. Inter- und intrarater variability was calculated using variance 
partitioning and the coefficient of variation.
Results: Most of the variation in measures of tissue elasticity is due to measurement error and 
to a lesser extent to differences amongst raters. However, the error in measuring tissue elastic-
ity using compression ultrasound is small relative to the mean value (CVintra–rater = 5.55%). 
Raters differed in the way they measured the same limb, but the amount of variation was small 
in comparison to the average value of the measure (CVinter–rater = 3.42%) and in comparison 
to measurement error (Intraclass Correlation Coefficient= 13.88%). Overall, measurement er-
ror in compression sonography is small relative to the mean, expected ”true” elasticity value. 
However, it is the primary source of variation despite significant differences amongst raters. No 
learning nor experience effects were detected.
Conclusion: The diagnostic modality to measure compartment elasticity using compression 
ultrasound can be applied with low intra- and interrater variability after training on healthy 
test persons. The diagnostic value of compression ultrasound in acute compartment syndrome 
after revascularisation has to be evaluated in clinical studies.
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P85
Recurrent perigraft seroma after carotid-subclavian bypass surgery
E. Lonfat, P. Buntschu, M. Birrer, M. Kostrzewa, S. Engelberger (Baden)

Objective: Symptomatic subclavian artery stenosis is nowadays preferably treated by endo-
vascular means. When endovascular treatment is not successful however, carotid-subclavian 
bypass or transposition may be offered. Either Dacron or ePTFE grafts may lead to possible 
local complications like perigraft seroma.
Methods: After failure of endovascular recanalization of a symptomatic left subclavian steno-
sis, a 75-year-old female underwent a carotid-subclavian bypass with a silver-coated Dacron 
graft. Seven months later the patient presented with an ischemic left hand as well as subcla-
vian swelling and tenderness. Bypass occlusion as well as a seroma were detected on Duplex 
ultrasound. The subclavian occlusion was then successfully recanalized and stented by an 
endovascular approach from the groin and the arm simultaneously. The seroma relapsed even 
after several puncture attempts. The successive samplings showed no bacterial growth. Due to 
the symptoms caused by compression, the graft was surgically removed. The common carotid 
artery needed segmental reconstruction by a Dacron interposition graft due to severe intimal 
hyperplasia and scarring at the anastomotic site. Two months later the patient presented with 
swelling and redness in the jugular fossa. A fl uid collection with connection to the common 
carotid vascular reconstruction was diagnosed on CT scan. Surgical revision with drainage of 
the collection and reconstruction of the common carotid artery with autologous vein were then 
performed. The microbiological workup including sonication of the graft material did not show 
any contamination.
Conclusion: Perigraft seroma may occur in up to 4% of cases of vascular reconstructions, 
regardless of the type of graftmaterial used. Signifi cant morbidity can thus occur. Dacron and 
ePTFE are though preferred in carotid-subclavian reconstructions over the use of autologous 
veins. Carotid-subclavian transposition remains an alternative without implication of graft ma-
terial.
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EndoAnchors in unfavorable anatomy: top or fl op?
M. Riggi, S. Weiss, C. Kohler, J. Schmidli (Bern)

Objective: EndoAnchors (EA) may be used to treat type Ia endoleaks after endovascular aortic 
repair (EVAR). However, concerns over the long-term durability of this method as well as the 
impact of EA penetration on the endograft fabric have been raised. We report a case of 35 
failed EAs in type Ia endoleak treatment.
Methods: Case report of a 66-year-old, otherwise healthy female patient with an infrarenal 
aortic aneurysm of 50 mm with a highly angulated neck, initially treated by standard EVAR 
(Gore Excluder, W. L. Gore & Associates).
Results: One year after EVAR, the patient underwent implantation of an aortic cuff (Gore) and 
several EAs (Heli-FX EndoAnchor system, Medtronic) to treat a type Ia endoleak. Computed to-
mography (CT) angiography performed one month later showed persistence of the type Ia en-
doleak, and the patient underwent a third procedure, during which further EAs were implanted 
in the proximal sealing zone. Nevertheless, follow-up CT angiographies showed persistence of 
the type Ia endoleak as well as aneurysm sac enlargement up to 57 mm. Clinically, the patient 
presented with unspecifi c lumbar pain. Considering the radiological and clinical development, 
open conversion with complete endograft explantation and aorto-iliac graft reconstruction was 
performed. Macroscopically, the aneurysm neck showed infl ammatory alterations with numer-
ous palpable EA spikes in the aortic wall. Suprarenal aortic cross clamping for 31 minutes and 
transection of the endograft mainbody was required to facilitate the explantation all endograft 
material. The postoperative course was uneventful. Histological analysis revealed mucoid de-
generation of the tunica media and elastic lamellae were completely absent. The explanted 
graft (Figure 1) was analyzed by the European Group for Research on Prostheses Applied for 
Vascular Surgery (GEPROVAS). Relevant fabric damage associated with EA penetration were 
demonstrated (Figure 2).
Conclusion: Treatment with EndoAnchors can be considered in type Ia endoleaks after EVAR. 
However, they may fail if unfavorable anatomy for EVAR is present. In good operative candi-
dates, primary open repair should still be considered as long-lasting treatment option.

Figure 1: Part of the proximal main body (inside) and the aortic cuff with 27 of the 35 
EndoAnchors 

 

 

Figure 2: microscopic photos of the holes localized on the explanted prosthesis (courtesy of 
Geprovas) 
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Figure 2: microscopic photos of the holes localized on the explanted prosthesis (courtesy of 
Geprovas) 

 

Figure 2. Microscopic photos of the holes localized on the explanted prosthesis (courtesy of
Geprovas).

P87
Custom-made FEVAR after surgeon-modifi ed FEVAR: a case report
M. Béguin, S. Jungi, V. Makaloski (Bern)

Objective: Surgeon-modifi ed fenestrated Endovascular Aortic Repair (FEVAR) is an option to 
treat symptomatic or ruptured thoracoabdominal aneurysms. Endovascular re-operations after 
Surgeon-modifi ed FEVAR are rare.
Methods: We present a case of a 62 years-old with a custom-made FEVAR after surgeon-
modifi ed FEVAR
Results: We report the case of a 62 years-old female patient with multiple comorbidities (mal-
nutrition with BMI of 14, hostile abdomen, systematic sclerosis). She underwent fi ve years ago 
a type IV open thoraco-abdominal aortic repair with a xenopericardial tube graft, anastomosed 
at the level of the diaphragm and below the inferior mesenteric artery with separate reim-
plantation of all four reno-visceral arteries for a ruptured aortic aneurysm. Three years ago, 
a pseudoaneurysm of proximal anastomosis of the xenopericardial prothesis was treated by 
thoracic stent graft and a surgeon-modifi ed aortic cuff with two fenestrations for the celiac 
artery and the proximally reimplanted left renal artery. Currently, the patient was re-admitted 
with a newly occurred saccular pseudoaneurysm distal to the aortic cuff, most probably due to 
an anastomotic insuffi ciency of the hand-made sawn xenopericardial graft. The patient was at 
high-risk for re-do open thoraco-abdominal aortic repair, therefore we planned a re-do custom-
made 4xFEVAR in previously placed 2x surgeon-modifi ed FEVAR. Because of very small access-
vessels, the fenestrated graft was inserted via cut-down of the left common iliac artery through 
a left-sided retroperitoneal access. All four bridging stents were placed within the fenestrations 
over 8Fr sheath and left brachial artery cut-down. The existing bridging stents in the celiac 
trunk and left renal artery were relined with new covered stents. The fi nal angiography as well 
the postoperative CT-angiography showed no endoleaks and complete aneurysm exclusion. 
The patient was discharged two weeks later due to retroperitoneal access-site complications.
Conclusion: The use of custom-made FEVAR after surgeon-modifi ed FEVAR is a feasible option 
in selected patients especially if open surgery is deemed too risky. Previously placed bridging 
stents can be safely relined with new covered stents.
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Figure 1: postoperative CT-scan Figure 1. Postoperative CT-scan.

P88
Surgical strategies after subtotal colectomy for ulcerative colitis: a retrospective cohort 
study from a tertiary centre
K. Prathivadi Bhayankaram1, J. Meyer1,2, R. J. Davies1, J. Wheeler1 (1Cambridge/UK, 2Geneva)

Objective: After subtotal colectomy for ulcerative colitis (UC), strategies include surveillance 
only, completion proctectomy with or without ileo-anal pouch, or ileo-rectal anastomosis. Our 
objective was to assess surgical strategies and outcomes after subtotal colectomy for UC.
Methods: Patients who had subtotal colectomy for UC from 2002 to 2018 were identified. 
Variables of interest were extracted from electronic records. Survival analysis reporting on com-
pletion proctectomy and ileoanal pouch creation was performed using Kaplan-Meier curves. 
Curves were censored for loss to follow-up and death.
Results: Of the 192 included patients, 89 (46.3%) underwent completion proctectomy, of 
which 8 had initial panproctocolectomy, and 81 had proctectomy at a later date. The propor-
tion of patients who had proctectomy was 25.1% at one year, 49.6% at 5 years and 51.8% at 
10 years after subtotal colectomy. Among these patients, 52 (60.5% of the patients who had 
proctectomy) benefited from the creation of an ileo-anal pouch. The proportion of patients who 
had creation of an ileo-anal pouch was 20.4% at 1 year, 29.9% at 5 years and 29.9% at 10 
years. One patient (0.52%) did not undergo proctectomy and had an ileo-rectal anastomosis. 
Sixty-one proctectomy specimens had active inflammation, with 29 (48%) including the resec-
tion margins. Fourty-one (67%) of the 89 proctectomy specimens had chronic diversion colitis 
and 7 (3.6%) had low-grade dysplasia. Of the 103 patients who did not undergo completion 
proctectomy, 72 (69.2%) were under surveillance as of August 2021.
Conclusion: After subtotal colectomy, 109 patients (57%) had a definitive ileostomy. Most pa-
tients who underwent proctectomy had an ileo-anal pouch, but 33% had no inflammation, so 
ileorectal anastomosis may be a safe alternative. No patient in the surveillance group devel-
oped neoplasia at follow-up.




