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Polytrauma & Pelvis

2.1
Stress related growth after severe trauma: investigating long-term psychiatric outcomes and coping
mechanisms 20+ years after injury
Y. Kalbas1, S. Halvachizadeh1, A. T. Luidl2, B. Zelle3, R. Pfeifer1, H.-C. Pape1 (1Zurich, 2Münsterlingen,
3
San Antonio/US)
Objective: There is limited research on the long-term psychiatric outcomes of severely injured patients.
Those studies existing, focus on the negativ effects like post-traumatic stress disorder, anxiety and
depression. Yet, also psychiatric improvements can be noticed in patients after severe trauma, mainly
focused on stress related growth. In our study we investigated coping mechanisms in multiply injured
patients at least 20 years after trauma.
Methods: 631 patients, who suffered a severe injury between 1971 and 1990 were contacted 20 or
more years later. All patients were 3 to 60 years of age when injured and were attended to at the same
institution. 36 questions inspired by the stress related growth scale (SRGS) and the post-traumatic
growth inventory (PGI) were enquired via a questionnaire. Questions touched on 5 specific topics relating to growth: 1) relationships to others, 2) personal strengths, 3) appreciation of life, 4) new possibilities and 5) spiritual change. Each question quantified improvements in specific areas: Possible
answers were „None at all“, „some“ and „a great deal“.
Results: A total of 338 patients returned the questionnaire and could be included in our study. Gender
distribution was 114 females (33,8%) to 223 males (66,8%). 96,5% of patients reported improvements regarding at least one of the 36 questions. Approximately a third of patients noticed distinct
improvements regarding their relationship to others (29,2%) and their appreciation of life (36,2%). Furthermore, 32,5% of patients registered overall positive attitudes towards new possibilities. Referring to
spiritual changes, only 20,5% of patients reported positive changes, while 55,7% reported no changes
at all. Regarding personal strengths, 23,4% indicated overall positive changes compared with 35%
indicating no changes at all. Statistical analysis showed women to adapt significantly better (p<0,01)
in every aspect besides spiritual changes. Furthermore, we noticed weak positive correlations between
positive changes and age at injury (r=0.26) as well as injury severity (r=0.152). We saw, however no
correlation with general health.
Conclusion: 20 years after severe trauma, patients report improvements in their relationship with others, appreciation of life and attitude towards new possibilities. Such coping mechanisms, as results of
stress related growth, should be identified and fostered in clinical practice.

2.2
Comparison of two whole-body computer tomography protocols for polytrauma patients
N. van Veelen, S. Studer, B. van de Wall, R. Babst, B.-C. Link, M. Knobe, F. Beeres (Lucerne)
Objective: The use of whole-body computed tomography (CT) is an established standard primary diagnostic method in the work up of polytrauma patients. The protocols used for such CTs however vary
between trauma centers. In our Level 1 trauma Centre the protocol was changed from a three phase
to a two phase protocol with different positioning of the patient. The primary aim of this study was to
compare the estimated radiation dose and scan duration of the two protocols. The secondary aim was
to evaluate whether the revision of the CT protocol led to a reduction of required additional imaging of
the upper extremities.
Methods: For this retrospective, cross-sectional study two groups of consecutive trauma patients,
which were treated in a level 1 trauma center in Switzerland and received a whole-body CT were
analyzed. Group A consisted of patients, who presented between January and August 2016. These
patients received a three-phased CT in which a repositioning of the arms from the side of the torso
to above the head between phases two and three was needed. Group B consisted of those, who presented between January and July 2017. These patients received a CT according to a revised protocol,
which was performed in two phases with the arms positioned ventral on a pillow to the torso throughout the entire CT. Scan duration, estimated radiation dose, number of upper extremity injuries, number
of addition imaging (xray and CT) of the upper extremities within 24 hours of initial CT.
Results: A total of 182 patients were included in group A and 218 in group B. Baseline characteristics
didn't differ, except for there being more males in group B (p 0.006). The estimated radiation dose was
lower (15.0 mSv vs 22.9 mSv, p<0.001) and the scan duration shorter (4 vs 7 minutes, p<0.001) in
group B. No difference could be shown in the number of upper extremity injuries detected. Further, the
number of additional images of the upper extremities needed within 24 hours of the initial CT did not
differ between the groups.
Conclusion: Both the estimated radiation dose and the scan duration of a whole-body CT scan in trauma patients can be reduced when a two phase protocol in which the arms are positioned on a pillow
ventral to the torso is used instead of a three phase protocol with repositioning of the arms. The amount
of additional imaging of the upper limb could not be reduced by having the arms visible on the scan.

2.3
Development of a visual analytics tool for polytrauma patients: proof of concept for a new assessment
tool using a multiple layer sankey diagram in a single-center database
C. Niggli, H.-C. Pape, L. Mica (Zurich)
Objective: Early physiological assessment of multiply injured patients is crucial for decision-making
and has relied on personal experience of trauma experts. We have developed a new visual analytics
tool (Sankey diagram, Watson Trauma Health care tool) that includes known prognostic parameters
for polytrauma patients to help guide assessment and treatment decisions for physicians involved in
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trauma care.
Methods: A prospectively collected trauma database of a single level I trauma center (3655 patients)
was used. Inclusion criteria: age > 16 years, an Injury Severity Score (ISS) > 16, and presence of a complete data set in the database. Data collected included admission values of patient age, injury scoring,
shock classification, temperature, acid-base and hemostasis parameters. All of these parameters were
collected daily as longitudinal parameters. Endpoints of the clinical course we considered were sepsis,
SIRS and early in-hospital mortality (< 72 hours). A proof of concept of the visualization was developed
over a 2-year period in a cooperation between physicians and engineers. Statistically, the most predictive parameters were selected by binary logistic regression and ROC analysis.
Results: A dynamic interactive multi-layer Sankey diagram, based on cohort similarities, was developed in a collaboration between a level I trauma center and IBM, from August 2017 until January 2018.
It is a modular tool and allows any user to add a new patient, or work with an existing case. The visualisation used the Data-Driven Documents (D3) interactive visualisation library to create a responsive
graphic.
Conclusion: This application summarizes the experience of 3655 polytrauma patients and might serve
as a guide for clinical decisions and educative purposes, as well as new scientific questions for the
polytrauma patient.

2.4
Validation of a visual-based analytics tool to predict outcomes of polytrauma patients: the IBM
WATSON trauma pathway explorer
C. Niggli, H.-C. Pape, L. Mica (Zurich)
Objective: Big data-based artificial intelligence (AI) is on the way to develop into a part of daily clinical
life and its reasonable application could help to improve disease or injury outcomes. A visual polytrauma analytics tool based on IBM WATSON was developed and described in a previous publication. The
present article relates to the validation of the IBM WATSON Trauma Pathway Explorer.
Methods: A retrospective prediction model validation in a level I trauma center including 107 patients
with an Injury Severity Score (ISS) ≥16 and age ≥16 was performed. Age, ISS, temperature and the
presence of head injury were the predictors used to validate the following three outcomes: SIRS and
sepsis within 21 days since admission of the patient, as well as early death within 72 hours since
admission. The area under the receiver operating characteristic (ROC) curve was used to determine
predictive quality. Calibration plots showed the graphical goodness of fit. The Brier score assessed the
overall performance of the two models.
Results: The area under the curve (AUC) is 0.77 (95% CI: 0.679-0.851) for SIRS, 0.71 (95% CI: 0.5780.831) for sepsis and 0.90 (95% CI: 0.786-987) for early death. The Brier scores are as follows: early
death 0.06, sepsis 0.12 and SIRS 0.15.
Conclusion: The validation has shown that the predictive performance of WATSON for SIRS and early
death corresponds to the clinical outcome in nearly 80% of cases and 90% of cases, respectively. The
concordance for sepsis was modest with over 70% of cases. This visual analytics tool for polytrauma
patients can be used to obtain valid predictions for SIRS, sepsis and early death. Here, we can present
a possible working variant of AI in trauma surgery.

2.5

2.6

IBM WATSON Trauma Pathway Explorer outperforms the TRISS score to predict early death after
polytrauma
C. Niggli, H.-C. Pape, L. Mica (Zurich)

Distinct fracture characteristics influence decision making and patient management in fragility fractures of the pelvis – an alternative approach for fracture evaluation
M. Ramser1,2, D. Cadosch1, W. Vach1, F. Saxer1, H. Eckardt1 (1Basel, 2Solothurn)

Objective: In recent years, several big data-based artificial intelligence (AI) systems have found its way
in health care, one of which we present here: The IBM WATSON Trauma Pathway Explorer, a visual
analytics tool to predict early death in polytrauma patients. The aim of this study was to compare the
predictive performance of the Trauma Pathway Explorer for early in-hospital mortality with an established trauma scoring system, the Trauma Revised Injury Severity Score (TRISS).
Methods: A retrospective comparative accuracy study in a level I trauma center including patients with
an Injury Severity Score (ISS) ≥16 and age ≥16 was performed. The compared outcome was early
death within 72 hours since admission of the patient. The area under the receiver operating characteristic curve (AUC) was used to measure discrimination. Hosmer-Lemeshow statistics was calculated
to analyse calibration of the two predictive models. The Brier score assessed the overall performance
of the two models.
Results: The cohort included 107 polytrauma patients with a death rate of 10.3% at 72 hours since patient admission. The Trauma Pathway Explorer and TRISS showed similar AUCs to predict early death
(AUC 0.90, 95% CI 0.79-0.99 vs. AUC 0.88, 95% 0.77-0.97; p=0.75). The calibration of the Trauma
Pathway Explorer was superior to that of TRISS (chi-squared 8.19, Hosmer-Lemeshow p=0.42 vs. chisquared 31.93, Hosmer-Lemeshow p<0.05). The Trauma Pathway Explorer had a lower Brier score
than TRISS (0.06 vs. 0.11).
Conclusion: The IBM WATSON Trauma Pathway Explorer showed equal results in discrimination as
TRISS but outperformed in calibration. In addition to being able to provide a prediction of early death,
this visual analytics tool for polytrauma patients can also show the quantitative flow of patient subcohorts through different events, such as coagulopathy, hemorrhagic shock class, surgical strategy
and the above-mentioned outcome. Here, we can present an accurate and valid alternative to TRISS for
predicting early death in polytrauma patients.

Objective: Pelvic ring fractures in the elderly with osteoporotic bone are often caused by a minor trauma. A separate classification for these fragility fractures of the pelvis (FFP) has been proposed by Rommens. However, at our institution the management algorithm is rather based on patient profile, clinical
course and the ability to mobilize than on the fracture category. We aimed to identify fracture characteristics that might better reflect clinical decision making and show an association with outcome.
Methods: Four fracture characteristics were investigated as potential variables: 1. Extent of the dorsal
pelvic ring fracture (absent, unilateral, bilateral); 2. Extent of the ventral pelvic ring fracture (absent,
unilateral, bilateral); 3. Ventral comminution/dislocation; 4. Presence of a horizontal sacral fracture.
These four characteristics were assessed retrospectively in a series of 548 patients with a CT scan
proven FFP. The association of the fracture morphology with the decision to perform surgery, failure of
conservative treatment and the length of hospital stay (LOS) was determined.
Results: Three of the four evaluated characteristics showed an independent and significant association with clinical decision making and patient management. In particular the extent of the dorsal fractures was identified as an independent risk factor for the decision to perform surgery with a 7.3-fold
increase per category (p<0.001). The same was observed for the presence of ventral comminution/
dislocation (OR=2.4; p=0.002). The extent of ventral fractures (OR=1.5; p=0.047) was an independent
risk factor for a longer LOS in conservatively treated patients.
Conclusion: Three evaluated morphologic aspects of FFPs showed a clear and independent relation
to current clinical decision making and patient management at our institution. Importantly, the ventral
fracture component has been shown to have major impact on treatment decision and outcome, which
has been underestimated in the current FFP classification system. These four easily distinguishable
fracture characteristics have the potential to form the basis of an alternative classification system that
matches clinical reality and captures prognostic aspects.

2.7
Standards in fracture care in polytraumatized patients: results of a Europe-wide survey
J. Scherer, H.-C. Pape, R. Pfeifer (Zurich)

Figure 1. Area under the receiver operating characteristic curve (AUC) for the WATSON Trauma Pathway
Explorer and TRISS.

Objective: Die Damage Control Orthopaedics (DCO) ist eine weit akzeptierte Strategie in der Behandlung von schwerverletzen Patienten. Länderspezifische Faktoren und Einflüsse der jeweiligen Traumasysteme haben Auswirkungen auf die Umsetzung dieser Strategie. Das Ziel dieser Studie war es,
die aktuellen Standards im Sinne der DCO in einer Europa-weiten Umfrage zu erfassen.
Methods: Eine für diese Studie entworfene Umfrage wurde online via SurveyMonkey® über einen Verteiler an die in der Traumaversorgung beteiligten chirurgischen Disziplinen im europäischen Raum im
Zeitraum zwischen Juli und November 2020 versendet. Die Teilnahme war freiwillig und anonym. Der
Online-Fragebogen beinhaltete demographische Daten, sowie Fragen zur Polytraumadefinition, als
auch die lokalen Standards der Damage Control Orthopedics.
Results: Insgesamt konnten Fragebögen von 87 Teilnehmern (12 Frauen, 74 Männer, 1 nicht-definiert)
eingeschlossen werden. Die Mehrheit der Befragten waren leitende Oberärzte (50.57%). Die Durchschnittliche Arbeitserfahrung betrug 19 Jahre und durchschnittlich wurden 17 Schwerverletzte pro
Monat behandelt. Die Mehrheit der Teilnehmer gab an, dass ein polytraumatisierter Patient mit einem
ISS ≥ 16 definiert wurde (44.16%), gefolgt von der «Berlin Definition» (25.97%). Ein Blutdruck <90
mmHg, Tachykardie oder Vasopressorgabe (86,84%), pH-Abweichung, Base-Excess-Shift (48,68%)
und Laktat > 4mmol (40,79%) bzw. ROTEM-Koagulopathie (40,79%) wurden als die drei häufigsten
Schock-Indikatoren angegeben. Lokale Guidelines (33,77%) sowie die S-3 Leitlinie der DGU® (23,38%)
wurden am häufigsten zur Behandlung von Schwerverletzten angegeben. Eine normale Gerinnung
(79,69%), keine Katecholamingabe (62,50%) sowie fehlende Zeichen eines «SIRS» (67,19%) waren
die entscheidenden Kriterien für eine definitive sekundäre Versorgung.
Conclusion: Im klinischen Alltag werden unterschiedliche Polytrauma-Definitionen verwendet. Die
Indikationen für Damage Control Orthopaedics richten sich hauptsächlich nach der Physiologie des
schwerverletzten Patienten. Das «Window of Opportunity» scheint in der Entscheidungsfindung keine
Rolle mehr zu spielen.

2.8
Indikationen und Interventionen für Damage Control Eingriffe: Systematisches Review und Expertenbefragung
R. Pfeifer1, Y. Kalbas1, R. Coimbra2, L. Leenen3, R. Komadina4, F. Hildebrand5, S. Halvachizadeh1, R. Peralta6, L. Fattori7, D. Mariani8, R. Lefering9, I. Marzi10, F. Pitance11, G. Osterhoff12, G. Volpin13, Y. Weil14,
K. Wendt15, H.-C. Pape1 (1Zurich, 2Riverside/US, 3Utrecht/NL, 4Ljubljana/SI, 5Aachen/DE, 6Doha/QA,
7
Monza/IT, 8Legnano/IT, 9Köln/DE, 10Frankfurt/DE, 11Liege/BE, 12Leipzig/DE, 13Ramat Gan/IL, 14Jerusalem/IL, 15Groningen/NL)

Figure 2. Calibration plot showing the distribution of observed early death and the corresponding prediction
for the WATSON Trauma Pathway Explorer and TRISS.

Objective: Während die Damage Control (DC) Interventionen und Indikationen für thorakale und abdominelle Verletzungen aufgearbeitet und evaluiert worden sind, liegen zurzeit keine aktuellen Informationen für muskuloskelettale Traumata vor. Im Rahmen von einem systematischen Review und zahlreichen Consensus-Meetings (ESTES) wurden die chirurgische Indikationen und die Angemessenheit
der Notfalleingriffe reevaluiert und aufgearbeitet.
Methods: Teil I: Für ein systematisches Review wurden Publikationen (Jan. 2000 bis Jan 2019) mit den
folgenden Einschlusskriterien eingeschlossen: Damage Control Eingriffe in der Wirbelsäule, Becken,
Extremitäten und Weichteile, isoliertes Trauma, Polytrauma. In einem standardisierten Fragebogen
wurden die Indikationen und die Interventionen zusammengefasst. Teil II: Expertenbefragung und Consensus-Prozess. 12 anerkannte Experten der Unfallchirurgie und Intensivmedizin (OTA, AAST, Swiss
Surgical Society, German Trauma Society, Belgian Trauma Society, Dutch Trauma Society) nahmen an
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der Befragung teil und diskutierten die Resultate in zahlreichen Consensus-Meetings (9/2018, 2/2019,
5/2019, 9/2019). Die Interventionen wurden entweder als schädlich oder vorteilhaft eingestuft.
Results: Teil I: Insgesamt wurden 646 Publikationen nach den MeSH Kriterien identifiziert. Daraus wurden 578 Studien ausgeschlossen und 74 Publikationen in das Review eingeschlossen. Der Fragebogen beinhaltete 12 Damage Control Interventionen und 79 DC Indikationen. Insgesamt wurden die
perkutanen Verfahren sowohl beim Mono- als auch beim Polytrauma als vorteilhaft für den Patienten
eingestuft. Stabilisierung mit einem Fixateur externe wurde als Standard bei Beckenverletzungen und
Frakturen von langen Röhrenknochen bewertet. Uneinigkeit zeigte sich bei perkutanen Verfahren vom
vorderen Beckenring. Extensionsbehandlung wurde als obsolet bewertet.
Conclusion: Diese Arbeit fasst systematisch die Indikationen und Interventionen und der DC Chirurgie
am Becken, Wirbelsäule und Extremitäten. Darüber hinaus schlagen die Experten eine Anpassung der
Terminologie zu besseren Unterscheidung der Indikationen vor. (Damage Control Orthopedics beim
Polytrauma) und (MuscoSkelettal Temporary Surgery «MuST Surgery» beim Monotrauma).

Rectum

3.1
Opioid free pain management in ambulatory hemorrhoidectomy reduces pain
F. Haak, L. Merlo, B. Dursunoglu, M. von Flüe, D. Steinemann (Basel)
Objective: Outpatient hemorrhoid surgery is a topic of growing importance with a need of modifications to pain management to enable early discharge. Opioid free anesthesia and analgesia (OFAA)
has the goal to reduce postoperative pain as well as to improve discharge circumstances. The impact
of OFAA on patients receiving ambulatory hemorrhoidectomy is investigated.
Methods: A retrospective cohort study on ambulatory hemorrhoidectomy between 2018 and 2020
was performed and patients that did and did not receive OFAA were compared. In the OFAA group
patients received spinal anesthesia with Takipril and hyperbaric technique. Additionally Metamizole
500mg i.v. and Paracetamol 1g i.v. was used. In the non-OFAA group opioids were administered
intravenously (fentanyl or remifentanyl) and sublingual (buprenorphin). Primary endpoint was pain
measured according to a numeric rating scale (NRS) one hour postoperatively. Secondary endpoints
were pain 24 hours postoperative, duration of hospital stay, urinary retention, postoperative nausea
and vomiting (PONV), overall morbidity, and re-admission. Wilcoxon Rank-Sum test was performed to
search for differences between the outcomes.
Results: 117 patients were included in the analysis. 41 percent of the patients were female. The mean
age was 54±14 years. 40 patients did not receive opioids perioperatively (OFAA group) and 77 did
(non-OFAA group). The non-OFAA group received a mean dose of 23.3±17.9 mg morphine equivalent.
Median NRS score one hour postoperatively was 0 (interquartile range 0-1) for OFAA and 2 (0-4) for
non-OFAA (p=0.01). The median NRS score 24 hours postoperatively was 1 (0-2) for OFAA and 1 (0-3)
for non-OFAA (p=0.40). There were 3 patients (7.5%) with urinary retention in OFAA and 5 patients
(6.5%) in non-OFAA(p=0.84).No patient had PONV in OFAA and 5 (6.5%) in non-OFAA (p=0.10). The
overall morbidity was 5 (12.5%) in OFAA and 16 (20.8%) in non-OFAA (p=0.27). There were two readmissions (5%) in OFAA and 6 (7.8%) in non-OFAA (p=0.58).
Conclusion: There is a significant difference in pain one hour postoperatively between OFAA and nonOFAA with a clear benefit of not administering opioids. Opioids may trigger pelvic floor spasms and
disimprove postoperative pain. In the context of outpatient surgery, we recommend an opioid free operation to reduce postoperative pain and improve discharge prerequisites.

3.2
Long-term outcome of surgery for perianal Crohn’s fistula
M. Schaad1, D. Hahnloser1, A. Schoepfer1, J.-B. Rossel1, G. Rogler2 (1Lausanne, 2Zurich)
Objective: Perianal fistulizing disease is a problem in patients with Crohn’s disease (CD) because they
often need repetitive surgeries. Among the various available procedures, none of them proves to be
superior. In addition, the long-term outcome of fistula Seton drainage is not well described. The aims of
this study were to analyze the long-term healing and recurrence rates of perianal fistulas in CD patients,
stratified according to the first procedure performed.
Methods: Database analysis of a prospective Swiss cohort of patients with perianal CD.
Results: 365 patients with 576 interventions and a median follow-up of 7.5 years (0 - 12.6) were analyzed. 39.7% of patients required more than one surgery. The first surgical interventions were fistulectomies (58.4%), Seton drainage (26.9%), fistula plugs (2.2%) and combined procedures (9.9%). Fistulectomy patients required no more surgery in 67.6%, one additional surgery in 25.4% and more than
one additional surgery in 7.7%. In these 3 groups of patients, after a median follow-up of 12.1 years,
perianal fistula closure was achieved in 77.1%, 74.1% and 66.7%, respectively. In patients with Seton
drainage as index surgery, 50.3% required no more surgery and over 75% achieved fistula closure
after 10 years. 49.7% of patients with Seton required one or more surgeries. At median follow up of 7.5
years, closure rates were 64.2% and 60.5% in patients with one and more than one surgeries, respectively. There was no difference in demographics in Seton patients with closed or not closed fistulas.
Non-closure patients had a higher Crohn Disease Activity Index (33 vs. 6) and more frequent anti-TNF
medication (57.4% vs. 48.1%).
Conclusion: First line fistulectomies achieved the highest healing rates in perianal CD but 1/3 of patients require additional surgeries and 1/4 patients will remain with a fistula at 10 years. Initial seton
drainage and concurrent medical therapy can achieve fistula closure in 75%. However, in 50% of patients more surgeries are performed with a seton staying in place up to 5 years and fistula closure in
only 2/3 patients.
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3.3
Pudendal nerve block in hemorrhoid surgery: a systematic review and meta-analysis
F. Mongelli1, G. Treglia2, D. La Regina2, M. Di Giuseppe1, J. Galafassi1, P. Majno-Hurst1, D. Christoforidis1
(1Lugano, 2Bellinzona)
Objective: Postoperative pain represents an important issue in traditional hemorrhoidectomy. Optimal
pain control is mandatory, in particular in a surgical day care setting. The aim of this study was to
investigate the use of pudendal nerve block (PNB) in patients undergoing hemorrhoidectomy.
Methods: PubMed, Google Scholar, Cochrane Library and Web of Science databases were searched
up to December 2020. Randomized trials evaluating the PNB use on postoperative outcomes in patients undergoing hemorrhoidectomy were selected. Opioid consumption, pain on the visual analogue
scale, length of hospital stay and readmission rate were the main outcomes of interest and were plotted by using a random-effect model.
Results: The literature search revealed 749 articles, of which 14 with were deemed eligible. A total of
1,214 patients was included, of whom 565 received the PNB and 649 did not. After hemorrhoidectomy,
patients in the PNB group received opioids less frequently (RR 0.364, 95%CI 0.292 to 0.454, p<0.001)
and in a lower cumulative dose (SMD -0.935, 95%CI -1.280 to -0.591, p<0.001). Patients receiving
PNB experienced less pain at 24 hours (SMD -1.862, 95%CI -2.495 to -1.228, p<0.001), had a shorter
length of hospital stay (SMD -0.742, 95%CI -1.145 to -0.338, p<0.001) and a lower readmission rate
(RR 0.239, 95%CI 0.062 to 0.916, p=0.037). Sensitivity analysis excluded the occurrence of publication bias on the primary endpoint and the overall evidence quality was judged “high”.
Conclusion: This systematic review and meta-analysis shows significant advantages of the PNB use.
A reduction in opioid consumption, postoperative pain, complications and length of stay can be demonstrated. Despite limitations, PNB in patients undergoing hemorrhoidectomy should be taken into
Figure 1: Flow chart of the literature search according to the PRISMA Guidelines.
account.

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

Figure 2: Risk of bias among the included studies.

pared to conventional TME, questioning the oncological safety of taTME.
Methods: Consecutive patients with low rectal cancer treated by taTME were prospectively included.
Patients who required a partial mesorectal excision were excluded. Perioperative outcomes were reported as median and interquartile range (IQR). Data were independently audited and certified.
Results: 125 patients (88 men : 37 women) with a low rectal cancer (7 cm to anal verge, IQR 5-9)
underwent a taTME. Age and body mass index were 65 years (IQR 56-76) and 26 kg/m2 (IQR 2329). 87 (70%) patients had neoadjuvant radiochemotherapy. Surgery time was 357 minutes (IQR
303-435), including an ileostomy in all patients. 1 patient (0.8%) required a conversion to laparotomy.
Performing taTME in a 2-team technique saved 94 minutes or 19% operating time (p<0.005, t-test
one-team (n=52, 420 minutes, IQR 349-494) vs. 2-team (n=73, 326 minutes, IQR 285-372). 30-day
morbidity amounted to 36% minor complications (Dindo Clavien I-II) and 25% major complications
(Dindo Clavien III-V), including 11 anastomotic leaks (9%) and 3 reoperations (3%). Most of the leaks
could be managed endoscopically and the ileostomy reversed at last. Median length of hospital stay
was 10 days (IQR 8-14). Median follow-up was 45 months (IQR 25-67; range 13-95). Dissection of the
mesorectum was excellent (Quirke 1 incomplete mesorectal excision rate: 1.6%) with 100% clear margins (distal margin 16mm, IQR 10-30; circumferential margin 10mm, IQR 5-15). Median T stage was 3
(IQR 2-3). 24 patients had positive lymphnodes (median 27, IQR 21-38). Local recurrence occurred in
7 (6%) patients and development of metachronous metastasis was present in 36 (29%) patients. This
led to a 5-year disease-free survival of 56% and a 5-year overall survival of 86%.
Conclusion: Transanal total mesorectal excision allows good surgical and oncologic quality to the expenses of a reasonable surgery time and morbidity.

Arteries: Miscellaneous

4.1
Transcarotid artery revascularization (TCAR) – first experience
S. Akifi, K. A. Blackham, L. Gürke, T. Wolff (Basel)

Figure 2. Risk of bias among the included studies.

3.4
Surgical management of a retro-rectal tumour. A video vignette
S. G. Popeskou, A. Cristaudi, R. Roesel, F. Garofalo, D. Celio, F. Mongelli, P. Scarone, P. Majno-Hurst, D.
Christoforidis (Lugano)
Objective: Retro rectal tumours, whether benign or malignant in nature, are a rare challenge for the
colorectal surgeon. Sacral chordomas are a very seldom presentation of a retro rectal tumour, their
treatment involves maximal surgical resection with en bloc tumour removal via sacrectomy or sacral
amputation. Surgical management can be quite challenging given the proximity of the tumour with
important anatomical structures and the difficulty of acquiring negative margins due to its location.
Intraoperative computed tomography with real time intraoperative navigation proved to be an effective
tool that facilitates orientation and increases surgical accuracy providing good oncological outcomes.
Methods: We present the case of a 55year old female patient with a 6.2 cm saccrococcygeal chordoma starting on the level of S5 with radiologic signs of possible invasion of the distal part of S4. We
used a combined laparoscopic intra-abdominal and posterior approaches using the AIRO® intraoperative CT scanner. We provide a step by step description of the laparoscopic dissection of the mesorectal
fascia combined with digitally enhanced superimposed anatomy. Dissection is carried through and
around the presaccral part of the tumour which bulges below the pelvic floor. Special care is given to
remain inside the avascular embryologic plane and to preserve the hypogastric plexus. The patient is
then turned to the prone position and the AIRO® intraoperative CT scanner gets used. We setup the iCT
and we obtain live feed of the anatomy, achieving great precision to our posterior approach. Sacrectomy is carried out at the level between S3 and S4. Dissection around the distal sacrum en bloc with
the tumour is carried out and the operating specimen is then extracted.
Results: In the last part of the video we provide some brief information for the recovery of the patient
and the results of the histopathology.
Conclusion: To our knowledge this is the first time a video publication demonstrates in a detailed
fashion and with the help of digitally enhanced anatomical landmarks, a combined laparoscopic and
posterior approach for the management of a saccral chordoma with the use of an intraoperative CT
scanner. Our hope is to give a detailed guide that can provide guidance to the surgical management of
this rare and quite challenging neoplasm.

3.5
Rate of local recurrence in a cohort of 125 patients treated by transanal total mesorectal excision due
to rectal cancer
G. Pozza1, S. Gloor1,2, R. Troller1, M. Adamina1,3 (1Winterthur, 2Bern, 3Basel)
Objective: Transanal total mesorectal excision (taTME) is an alternative to conventional TME owing to
its reported superior ability to achieve clear resection margins in low rectal cancers. Yet, nationwide
Norwegian data claimed a 12-month local recurrence rate of up to 10%, a three-fold increase com-

Objective: In transcarotid artery revascularization (TCAR) the carotid stent used to treat carotid artery
stenosis is introduced via a cut-down to the common carotid artery (CCA). Stent placement is performed during flow reversal using an external shunt to the femoral vein. The advantages compared
to transfemoral carotid stenting are that the risks of embolization from the aortic arch and origin of
the arch vessels are avoided and that clamping of the common carotid artery allows complete flowreversal during stent placement. TCAR was developed in 2015 and is extensively used predominately
in the USA. To our knowledge, TCAR has until now not been used in Switzerland. We present our first
experience with TCAR.
Methods: Retrospective analysis of consecutive patients.
Results: We treated 4 patients with TCAR from Dec 2019 to May 2020. All patients were male, median
age was 66y. All had high-grade internal carotid artery (ICA) stenosis (3 asymptomatic, 1 symptomatic). All procedures were performed in a hybrid operation room. Technical success was achieved
in 3 patients. In these patients there was no peri-interventional stroke or TIA and duplex sonography
6 months postoperatively showed a patent stent without restenosis. In the fourth patient previous attempted transfemoral stenting for symptomatic ICA-stenosis had failed because of a very tortuous
CCA. During TCAR, puncture of the CCA was difficult because of atherosclerotic thickening of the vessel
wall, furthermore the tip of the guidewire for insertion of the dedicated sheath into the CCA needed to be
placed in the CCA rather than in the external carotid artery (ECA) because of ECA occlusion. This led to
inadvertent crossing of the stenosis with the guide wire. The procedure was abolished and converted
to a conventional carotid endarterectomy. The patient had a perioperative minor stroke with signs
of embolization into branches of the medial cerebral artery. He underwent transfemoral intracranial
thrombectomy and eventually recovered with only minor deficits.
Conclusion: Our first experience with TCAR confirmed that patient selection is important: A combination of atherosclerotic disease of the CCA and occlusion of the ECA, both in themselves only relative
contraindications to TCAR, led to technical failure and perioperative stroke. With good patient selection
TCAR could be performed safely.

4.2
Preliminary experience using pre-sewed bovine pericardial bifurcated grafts in aortic infection
J. Longchamp, E. Coté, R. Trunfio, A. Longchamp, J. Brusa, C. Dubuis-Deslarzes, J.-M. Corpataux,
S. Déglise (Lausanne)
Objective: Aortic infection repair remains challenging with a high rate of complications and mortality.
Recent European guidelines recommend complete excision of infected tissue with replacement with
autologous vein when available. Alternative conduits as cryopreserved allografts are not available
for emergent cases. Recent reports confirmed the good results of self-made bovine pericardial patch
tubes. The aim of this study is to report our preliminary experience using pre-sewed bovine pericardial
bifurcated graft in aortic infection.
Methods: In this single-center observational study, the data of 6 consecutive patients operated for aortic infection with pre-sewed pericardial grafts between 26th of February 2020 and 21th of January
2021 were reviewed. Diagnosis of infection was based on clinical, biological and radiological findings
with contrast-enhanced computed tomography or 18F-FDG Positron emission tomography. Primary
outcome was the post-operative mortality rate and the secondary outcomes were the patency, reinfection and reintervention rates.
Results: There were 5 males (83.3) with a mean age of 72.2 years. One third were active smoker
and had history of peripheral bypasses. Indication for surgery was mycotic aneurysm for 2 patients
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(33.3%), aorto-bifemoral bypass infection in 2 patients (33.3%), chronic arterial disease Rutherford
stages VI with recent mesenteric ischemia for 1 patient (16.7%) and endograft infection in 1 case
(16.7%). Two third (66.7%) of surgeries were performed urgently. Suprarenal clamping was necessary in 1 case. Half of patients underwent aorto-biiliac bypasses and the other half underwent aortobifemoral bypass. Omentoplasty was performed in 2 cases (33.3%). Total procedure time was 230
± 124 minutes. Two patients (33.3%) were discharge with long-term antibiotherapy and 4 (66.7%)
had post-operative anticoagulation. The overall mortality rate reached 16.7%. At 3 months, 2 (33.3%)
patients were reoperated, 1 for acute peripheral ischemia and 1 for bleeding. No recurrence of infection
was observed. The primary patency was 100% at 3 months.
Conclusion: In our initial experience, pre-sewed bovine pericardial bifurcated grafts seems to be a safe
option for aortic infection treatment, with low risk of reinfection and good patency. Duration of operation
could be reduced avoiding patch suture. Furthers studies are required to confirm these encouraging Figure 1. FRAME external stent for peripheral vascular reconstruction and FRAME model
selection
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4.3
Renal autotransplantation – reappraisal of an old technique
S. Akifi, L. Gürke, T. Wolff (Basel)
Objective: Transplantation of the patient’s own kidney into the iliac fossa has been described already
more than 50 years ago, predominately for the treatment of renal trauma or peripheral renal artery
aneurysms. The technique is however rarely used. We describe our experience with renal autotransplantation.
Methods: Retrospective analysis of consecutive patients.
Results: We performed renal autotransplantation in 3 patients from 2017-2019. The first patient was a
72y old male who had previously multiple stents placed in both renal arteries for renal artery stenosis
and presented with a high grade in-stent stenosis of the right renal artery, complete occlusion of the left
renal artery and left renal atrophy. The second patient was a 56y old male who presented with a 29mm
aneurysm in the bifurcation of the left renal artery. The third patient was a 29y female with Takayasu
disease, who had undergone endarterectomy of the abdominal aorta and vein bypass to the left renal
artery as a child and stenting of the abdominal aorta for restenosis. She presented with aneurysmatic
dilatation and high-grade restenosis of the vein bypass to the left renal artery. In the first two patients,
laparoscopic nephrectomy via a retroperitoneal approach was performed as for living donor nephrec- Figure
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tomy. The patient with the renal artery aneurysm had back table resection of the aneurysm and recon- indicates
indicates points of lumen diameter measurement along the graft.
struction by forming a common ostium of the two branch arteries. In the third patient, we explanted the
kidney via laparotomy. In all patients, the kidney was perfused with cooled organ preservation solution
after a brief period of warm ischemia and transplanted in the iliac fossa in standard fashion. After a 4.5
median follow-up of 20 months (range 9-31) all autotransplanted kidneys showed good perfusion with Angioscarcoma presenting as expanding popliteal aneurysm after exclusion surgery: a case report
no signs of renal artery stenosis. Median creatinine clearance was 97ml/min/1.7m2 (range 59-118). and systematic review
Conclusion: Renal autotransplantation is a safe and durable procedure worth remembering when A. Roesti, L. M. Arts, C. Haller, D. Danzer (Sion)
evaluating the treatment options of complex renal artery pathologies. Its use can also be envisaged for
the treatment of complex renal trauma or complex ureter lesions.
Objective: Expansion after popliteal artery aneurysm (PAA) exclusion with bypass is not uncommon.
Popliteal angiosarcoma (AS) might be a rare differential diagnosis of an expanding excluded PAA. This
paper aims to present the case of a popliteal AS, initially diagnosed as late PAA growth after exclusion,
and to conduct a systematic review to assess any association between AS and previous popliteal
4.4
External stenting and disease progression in vein grafts one year after open surgical repair of pop- aneurysm surgery.
Methods: We performed a secondary popliteal aneurysmorraphy through posterior approach for anliteal artery aneurysm
Ü. Ciftci1, F. Nessenius1, M. Regula1, A. Isaak1, L. Gürke2 (1Aarau, 2Basel)
eurysm expansion in a 79-year-old woman, 9 years after medial femoropopliteal venous bypass and
aneurysm ligation. The postoperative course was complicated by recurrent hematoma and spillage
Objective: Open surgical repair remains the gold standard treatment for popliteal artery aneurysms episodes requiring multiple revisions. Due to suspected osteitis, pathological analysis identified an an(PAA). The objective of this study was to evaluate the feasibility and safety of external stenting and its giosarcoma. Staging revealed bone invasion and pulmonary metastasis. The patient underwent transmid-term effect on vein graft disease after open PAA repair.
femoral amputation and adjuvant chemotherapy. We performed a systematic review on ‘primary’ and
Methods: Between December 2017 to September 2019, 12 consecutive patients with PAA underwent ‘secondary’ AS (with previous vascular surgery) in PAA. Research was done using the terms ‘(hem)
open surgical repair with externally stented saphenous vein grafts. The stent, a cobalt-chromium flex- angiosarcoma’, ‘aneurysm’, ‘popliteal aneurysm/artery’, ‘femoral artery’. All papers involving other
ible braid, was threaded intraoperatively over the entire length of the bypass graft, excluding the anas- soft tissue sarcoma and non-popliteal location were excluded.
tomoses, with no added fixation. Duplex scanning of the grafts was performed at discharge and at 3, Results: Including this case, only 12 AS in PAA are currently described (reporting 2 primary and 10
6, and 12 months after the procedure to evaluate graft patency, average lumen diameter and lumen secondary AS). Patients age ranged from 8 months to 81 years with a male predominance (9/3).
Eight of the 10 patients with ‘secondary’ AS were suspicious for PAA expansion after previous bypass
uniformity.
Results: 11 patients underwent aneurysm ligation and bypass grafting and one patient was treated surgery, all carried out by a medial approach. Interval with the index operation range from 3 months to
with aneurysm exclusion and interposition of a venous segment. External stenting of the vein graft was 15 years. Most of the patients died within the first year after diagnosis.
successful in all patients. Mean follow up time was 14 months (range 7-22), with a primary patency Conclusion: The risk of popliteal artery aneurysm growth rate after exclusion surgery is significant, up
rate of 100% and no graft revisions or reinterventions. Mean lumen diameter at 3, 6 and 12 months to 30-40%. Although seldom reported, popliteal angiosarcoma are mostly described after PAA excluwere 5.9 ± 1.2, 5.7 ± 0.8 and 5.5 ± 0.5 mm, respectively, with no significant changes between 3 to 6 sion, raising suspicion on a potential association yet causality cannot be demonstrated. Therefor AS
(p-value = 0.34) and 6 to 12 months (p-value = 0.43). Coefficient of variance at 3, 6 and 12 months should be included in the differential diagnosis of late PAA growth after exclusion bypass surgery.
was 8.2± 9.3, 9.4 ± 7.2 and 11.3±7.7 respectively with no significant change between 3 to 6 months Systematic posterior approach when feasible with aneurysm resection might reduce the risk of late
(p-value = 0.78) and 6 to 12 months (p-value = 0.35). No mortality or amputations were recorded sarcomatous transformation.
throughout the follow up period.
Conclusion: External stenting of vein grafts in open surgical repair of PAA is feasible and safe. This
technique may potentially improve the long-term outcomes of surgical repair in PAA patients.
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60% in both groups.
Conclusion: This is the first case series reporting on this novel technique. We demonstrated that the
percutaneous creation of an extracorporeal femoro-femoral crossover bypass is feasible, safe and effective and should therefore be promoted in the future.
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Figure 1. Impella Pump, placed in the right CFA, and installed external femoro - femoral Crossover Bypass (left - right)

Figure 1. Impella Pump, placed in the right CFA, and installed external femoro-femoral crossover bypass
(left-right).

4.6
Plasma hydrogen sulfide production capacity is positively associated with post-operative survival in
patients undergoing surgical revascularization
A. Longchamp1, M. MacArthur2, K. Trocha3, J. Ganahl4, C. G. Mann2, P. Kip4, G. Sharma4, M. Tao4, S. J.
Mitchell2, T. Ditrói5, P. Nagy5, C. K. Ozaki4, C. Hine6, J. R. Mitchell2 (1Lausanne, 2Zurich, 3Aarau, 4Boston/
US, 5Budapest/HU, 6Cleveland/US)
Objective: Hydrogen sulfide (H2S) is a gaseous signaling molecule and redox factor important for
cardiovascular function. Deficiencies in its production or bioavailability are implicated in atherosclerotic disease. However, it is unknown if circulating H2S levels differ between vasculopaths and healthy
individuals, and if so, whether H2S measurements can be used to predict surgical outcomes. Here, we
examine: 1) Plasma H2S levels in patients undergoing vascular surgery and compare these to healthy
controls, and 2) Associations between H2S levels and mortality in surgical revascularization patients.
Methods: Patients undergoing carotid endarterectomy, open lower extremity revascularization or leg
amputation were enrolled. Peripheral blood was also collected from a matched cohort of 20 patients
without peripheral or coronary artery disease. Plasma H2S production capacity and sulfide concentration were measured using the lead acetate and monobromobimane methods, respectively.
Results: Plasma H2S production capacity and plasma sulfide concentrations were reduced in patients
with PAD (p<0.001, p=0.013 respectively). Patients that underwent surgical revascularization were
divided into high versus low H2S production capacity groups by median split. Patients in the low H2S
production group had increased probability of mortality (p=0.003). This association was robust to correction for potentially confounding variables using Cox proportional hazard models.
Conclusion: Circulating H2S levels were lower in patients with atherosclerotic disease. Patients undergoing surgical revascularization with lower H2S production capacity, but not sulfide concentrations,
had increased probability of mortality within 36 months post-surgery. This work provides insight on the
role H2S plays as a diagnostic and potential therapeutic for cardiovascular disease.

4.7
Temporary extracorporeal femoro-femoral crossover bypass to treat critical limb ischemia due to
occlusive femoral transaortic microaxial left ventricular assist device – a novel technique and case
series
S. Richarz, M. Siegemund, R. D`Amico, B. Bachofen, T. Döbele, L. Gürke, E. Mujagic (Basel)
Objective: The Impella transaortic microaxial left ventricular assist device (MLVAD) bears the risk of
severe ipsilateral limb ischemia due to it´s percutaneous insertion through the common femoral artery
(CFA). As long as the MLVAD is required for cardio-circulatory support, treatment options are limited.
Therefore, we developed a temporary extracorporeal femoro-femoral crossover bypass to restore and
maintain perfusion of the affected leg.
Methods: From October 2018, we treated all patients with severe limb ischemia due to the MLAVD
with a femoro-femoral crossover bypass. For comparison, a consecutive cohort of patients undergoing
placement of the MLAVD between January 2011 and July 2019 was identified.
For those patients who experienced limb ischemia after Impella placement, data on age, gender, BMI
and diabetes, underlying cardiac condition, duration of Impella pump in place, limb complications,
limb salvage procedure, need for additional surgical procedure on the affected limb (e.g. fasciotomy)
were recorded. The primary outcome is the feasibility and safety of our percutaneously established
extracorporeal femoro-femoral crossover bypass. As secondary outcomes, we report overall 30 day
mortality and limb salvage rates.
Results: Between January 2011 and July 2019, 25 of 245 (10.3%) patients developed a severe ipsilateral limb ischemia following the MLVAD placement. Until October 2018, 20 patients were treated
conventionally (C-cohort) and since October 2018, five (consecutive) patients have been treated by
an extracorporeal femoro-femoral cross over bypass (BP-Cohort). Following the BP-procedure, an immediate improvement of the perfusion was seen in all patients. The bypass remained in place during a
median of 5 days. Limb salvage was documented in 100% of our patients and 30 days mortality was

4.8
Impact of lockdown during COVID-19 pandemic on 30 day outcome of patients with lower extremity
peripheral arterial disease (PAD): a single-center retrospective observational study
R. Trunfio, B. Juliette, G. Buso, M. Fresa, A. Stefanescu, J.-M. Corpataux, S. Déglise, L. Mazzolai,
C. Deslarzes (Lausanne)
Objective: To evaluate patients with PAD addressed at the Angiology and Vascular Surgery Divisions of
our Hospital, during the COVID-19 pandemic in Switzerland (11 March-11 May 2020) compared to the
same time period in 2018 and 2019.
Methods: This is a retrospective observational, single-center study of patients with PAD consecutively
seen in the Angiology and/or Vascular Surgery Divisions of our hospital. We included all PAD patients
presenting at our hospital from the WHO declaration of pandemic to the end of lock down in Switzerland (11 March – 11 May 2020= period 1), and compared them to the same period in 2019 and 2018
(period 2). During lockdown only urgent surgical and interventional treatment were allowed and the
regular outpatient clinic was reduced to urgent cases. The 30-d outcomes were analyzed in regard to
mortality, major adverse limb (MALE) and cardiovascular events (MACE).
Results: 40 patients were addressed during the period 1 and 126 during period 2 (60 in 2019; 66
in 2018). 3 of 40 were tested Covid positive. There were no significant differences between the two
groups in terms of demographic and preoperative characteristics, except the ASA score was significantly higher in the lockdown group ( 3.1 vs 2.9, P=0.02). (Tab 1). In the Covid period there were
significantly more acute limb ischemia (47.5 vs. 24.6%, p=0.01) and less CLTI (52.5 vs. 75%, p=0.01).
There was no statistical difference in 30 day mortality (4 vs 3, p= ns). MALE were similar (20 vs. 19.8%,
p=0.983) and MACE was higher during period 1 (10 vs. 2.4%, p=0.098). In group 1, 5 patients with
advanced PAD disease presented with delay due to the pandemic situation (2 ALI Rutherford III, 3 CTLI
Fontaine grade IV and high operative risk) and didn’t benefit from revascularization: 2 underwent major
primary amputation and 3 conservative treatment and 4 of 5 died (Tab. 2).
Conclusion: During the first lockdown period 2020, our clinical activity was limited to patients requiring
non-deferrable treatment. Some patients in need of urgent treatment waited to go the hospital for fear of
contagion or insufficient care. 5 of 40 patients presented too late to allow treatment and limb salvage,
compromising limb and survival outcome. The increased clinical severity in these patients require a
reevaluation of management strategies during pandemics for this vulnerable PAD population.
Table 1. Demographics and Pre-operative risk factors
Total patients (166)
Male gender (114)
Age – y
Body mass index -Kg/m2
Hypertension
Tobacco use
Diabetes
Hyperlipemia
Renal status
Chronic renal disease
COPD
Cardiac disease
Coronary artery disease
Heart valve disease
Arhytmia
Cerebrovascular disease
Treatment preop
Anticoagulant
Antiaggregant
Statin
Antihypertensives
COVID test positive

2020
40 (24.1%)
26 (65%)
71 +-15
24 +-4
30 (75%)
32 (80%)
11 (27.5%)
27 (67.5)

2019-2018
126 (75.9%)
88 (69.8%)
69 +-12.2
26.5 +-5.3
103 (81.7%)
77 (61.1%)
50 (39.7%)
78 (61.9%)

ns
ns
ns
ns
ns
ns
ns

4 (10%)
10 (25%)
25 (62.5%)
17 (42.5%)
5 (12.5%)
10 (25%)
7 (17.5%)

20 (15.9%)
14 (11.1%)
62 (49.2%)
47 (37.3%)
15 (11.9%)
30 (23.8%)
27 (21.4%)

ns
ns
ns
ns
ns
ns
ns

17 (42.5%)
31 (77.5%)
18 (45%)
30 (75%)
3 (7.5%)

31 (24.6%)
102 (80.9%)
79 (62.7%)
91 (72.2%)
n.a.

0.05
ns
0.05
0.03
n.a.

P

Table 1. Demographics and preoperative risk factors.
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Table 2. Characteristics of vascular disease, treatment, mortality, operative details
Variable
Vascular disease:
Acute limb ischemia
Embolic
Thrombotic
Rutherford I
Rutherford IIa
Rutherford IIb
Rutherford III
Chronic limb ischemia
Fontaine I-II
Fontaine III - IV
Type of Treatment
Hybrid
Endovascular
Open
Medical
Primary amputation
ASA Score
Duration of intervention
Intra-operative death
Need of ICU
In-hospital mortality (<30-d)
Primary surgical success
Primary hemodynamic success
MALE
MACE
Secondary limb amputation
Major (thigh, leg)
Minor (forefoot, fingers/toes)
2° Operation same hosppitalisation
Length of stay

2020
(40 pts)

2019-2018
(126 pts)

p

19 (47.5%)
5 (26.3%)
14 (73.7%)
8 (47.4%)
5 (26.3%)
4 (21%)
2 (10.5%)
21 (52.5%)
7 (33.3%)
14 (66.7%)

31 (24.6%)
6 (19.3%)
25 (80.7%)
11 (35.5%)
9 (29%)
11 (35.5%)
0 (0%)
95 (75.4%)
50 (52.6%)
45 (47.4%)

0.012
ns
ns
ns
ns
ns
ns
0.009
ns
ns

12 (30%)
13 (32.5%)
10 (25%)
3 (7.5%)
2 (5%)

30 (23.8%)
49 (38.9%)
47 (37.3%)
0 (0%)
0 (0%)

3.1 +-0.5
127.9 +-68.9
0 (0%)
2 (5%)
4 (10%)
34 (85%)
29 (72.5%)
8 (20%)
4 (10%)
1 (2.5%)
1 (2.5%)
0 (0%)
9 (22.5%)
11.3 +-12.3

2.9 +-0.5
124.6 +-66.2
0 (0%)
7 (5.5%)
3 (2.4%)
117 (92.9%)
107 (84.9%)
25 (19.8%)
3 (2.4%)
6 (4.8%)
4 (3.2%)
2 (1.6%)
27 (21.4%)
8.8 +- 7.5

ns
ns
ns
0.023
ns
ns
0.016
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns

Table 2. Characteristics of vascular disease, treatment, mortality, and operative details.

Extremities, Hand & Spine

6.1
ORIF versus nailing for humeral shaft fractures: a meta-analysis and systematic review of randomised
clinical trials and observational studies
B. van de Wall, N. van Veelen, R. Babst, B. Link, M. Knobe, F. Beeres (Lucerne)
Objective: This meta-analysis aims to compare open reduction and internal fixation with a plate (ORIF)
versus nailing for humeral shaft fractures in terms of healing, complications, general quality of life and
shoulder/elbow function.
Methods: PubMed/Medline/Embase/CENTRAL/CINAHL was searched for both randomised clinical
trials (RCT) and observational studies comparing ORIF with nailing for humeral shaft fractures. Effect estimates were pooled across studies using random effects models and presented as weighted
odds ratio (OR) or risk difference (RD) with corresponding 95% confidence interval (95%CI). Subgroup
analysis was performed stratified by study design (RCTs and observational studies).
Results: A total of ten RCT's (525 patients) and eighteen observational studies (4906 patients) were
included. The effect estimates obtained from observational studies and RCT's were similar in direction
and magnitude. More patients treated with nailing required re-intervention (RD: 2%; OR 2.0, 95%CI
1.0 – 3.8) with shoulder impingement being the most predominant indication (17%). Temporary radial
nerve palsy secondary to operation occurred less frequently in the nailing group (RD: 2%; OR 0.4, 95%
CI 0.3 – 0.6). Notably, all but one of the radial nerve palsies resolved sponta-neously in each groups.
Nailing leads to a faster time to union (mean difference: -1.9 weeks, 95%CI -2.9 – -0.9), lower infection
rate (RD: 2%; OR: 0.5, 95%CI 0.3 – 0.7) and shorter operation duration (mean difference: -26 minutes,
95%CI -37 – -14). No differences were found regarding non-union, general quality of life, functional
shoulder scores, and total upper extremity scores.
Conclusion: Nailing carries a lower risk of infection, postoperative radial nerve palsy, shorter operation
duration, and time to union. Absolute differences, however, are small and almost all patients with radial
nerve palsy recovered spontaneously. Satisfactory results can be achieved with both treatment modalities and both techniques have their inherent pros and cons.

6.2
Treatment of humeral fractures with long PHILOS plates using a modified technique and approach
avoids radial nerve palsy in the last 10 years
S. Schmeichel, B. Obberreiter, D. Rikli (Basel)
Objective: Radialis paresis is a known complication of plate osteosynthesis of the proximal humeral
shaft. There are major differences with regard to surgical approach and implant. The standard treatment is a lateral-lateral approach. Here, iatrogenic damage to the radial nerve is a relevant complication. In our institution, these fractures have been treated with an adapted procedure for about 10 years.
A long Philos plate is inserted proximally via a deltoido-pectoral approach. The plate is first torqued
distally by about 45°-90° and then lies anteriorly on the humerus. The distal screws can be placed via
anterior stab incisions. The advantage of this technique is that the implant and approach respect the
anatomical course of the radial nerve and it does not have to be manipulated in an open exploratory
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manner. The aim of the study is to demonstrate the effectiveness of the surgical technique in relation to
iatrogenic radial nerve paresis in comparison to the literature.
Methods: We analysed patients with a proximal humeral shaft fracture who were treated at our clinic
with a long torqued philos plate using the adapted surgical method over the last 10 years. The fracture, the occurrence of iatrogenic radial damage and biometric data of the patients were analysed
retrospectively.
Results: We found a total of 59 patients who underwent surgery according to the above-mentioned
scheme between 2010 and 2020. The average age was 70.1 (40-101) years. There were 44 women
and 15 men. 2 patients had a preoperatively documented radial nerve damage. In 57 patients, no
damage could be found in the radialis supply area both pre- and postoperatively. 2 patients died shortly
after surgery, 6 patients were loss to follow up. 2 patients had a tear of the distal plate bearing (1
malcompliance/1 pseudarthrosis). Both had to be revised. In the remaining 47 patients (78%), the
healing process was unremarkable.
Conclusion: The described treatment of the proximal humeral shaft fracture has been successfully
practised at our clinic for 10 years. Most of the fractures healed without complications. Compared to
the exploration of the nerve, this method respects the anatomical course of the nerve and shows in
the retrospective analysis that no iatrogenic damage to the radial nerve occurred. Thus, the surgical
method represents a valid alternative to the established implants and classical surgical treatments.

6.3
The spanning plate as an internal fixator in complex distal radius fractures – a prospective cohort
study
R. Liechti, R. Babst, U. Hug, B.-C. Link, B. van de Wall, M. Knobe, F. Beeres (Lucerne)
Objective: Minimal invasive temporary spanning plate (SP) fixation of the wrist has been described as
an alternative treatment method in complex distal radius fractures (DRFs). The purpose of this study is
to conduct an outcome analysis of all consecutive DRFs treated by SP fixation representing the so far
largest published patient cohort outside the United States.
Methods: Indication for SP fixation included DRFs with severe metaphyseal comminution, radiocarpal
luxation fractures with concomitant ligamentous injuries and very distal intra-articular fractures lacking
the possibility of adequate plate anchoring. All consecutive patients undergoing SP fixation of DRFs
were prospectively included in a single level I trauma centre between 01/01/2018 and 31/12/2020.
Post-operative assessments included radiological, functional and patient-rated outcomes at a minimum of 12 months follow-up.
Results: In the mentioned timeframe, a total of 508 DRFs were treated operatively of which 28 underwent SP fixation. Average age was 58.1 years (range 22-95 years). The fracture type ranged from AO/
OTA type B1.1 to C3.3 and included 8 fracture dislocations. SP removal was performed on average 3.7
months after the initial operation (range 1.4-6.5 months). The mean follow-up time was 14.5 months
(range 12-24 months). Radiological evidence of fracture healing appeared on average 9.9 weeks
(range 5-28 weeks) after the initial operation. One patient experienced oligosymptomatic non-union.
Complications included 2 patients with tendon rupture and one patient with extensor tendon adhesions needing tenolysis at the time of plate removal leaving an overall complication rate of 12%. There
was no implant failure and no infection. Mean satisfaction score was 8 (range 0-10) and mean visual
analogue scale for resting pain was 0.9 (range 0-9). The mean PRWE score was 17.9 (range 0-59.5)
and the mean DASH score was 16.6 (range 0-60.8). Grip strength averaged 23kg (range 4-74kg)
amounting to 68% of the opposite side. Mean radial inclination, volar tilt and ulnar variance at 1 year
were all within the acceptable limit predictive of symptomatic malunion.
Conclusion: The radiological, functional and patient-rated outcomes in this study are remarkably good
considering the complexity of the included fractures. Therefore, this method represents a valuable alternative for the treatment of complex DRFs in selected patients.

6.4
Wide awake local anesthesia no tourniquet (WALANT) – a revolutionary improvement in hand surgery
M. Cardell, F. Jung, N. Zechmann-Müller, M. Greminger, L. Kern, A. R. Jandali (Winterthur)
Objective: Wide awake local anesthesia no tourniquet (WALANT) hand surgery offers the opportunity
to create a bloodless field without using an arm tourniquet. Lidocaine for anesthesia mixed with epinephrine for hemostasis is frequently used without concerns in the hand and finger. This is a major
improvement for the patient and the surgeon in terms of patient comfort and having the opportunity to
test the hand and finger function intraoperatively. The movement away from tourniquet surgery, which
often requires sedation or general anaesthesia is one of the most significant recent advances in hand
surgery.
Methods: A subcutaneous infiltration of a mixture (1:100’000) of lidocaine (1%) and epinephrine
(buffered 10:1 with 8.4% bicarbonate) is done with a 27 G canula. The mixture is infiltrated wherever
surgical dissection, k-wire insertion, or manipulation of fractured bones will occur. The local anesthetic
results in an extravascular Bier block. The injection is done slowly from proximal to distal to minimize
injection pain. After the last injection a minimum time of 30 minutes should be waited for maximal
epinephrine vasoconstriction in the finger.
Results: In the beginning WALANT was only used for small procedures like trigger finger or carpal tunnel release. Meanwhile also major hand surgical procedures like finger fractures, flexor tendon repairs,
tendon transfers, arthroscopies, arthroplasties and open triangular fibrocartilage complex (TFCC) repair are performed in WALANT. Even procedures like trapeziectomy have been described using wide
awake hand surgery, which involves numbing the joint itself.
Conclusion: The use of WALANT is a proven safe technique that can be used in up to 95% of hand
surgical procedures. The benefits for patients and surgeons are obvious. Patients prefer the technique
because there are no side effects of opiates or sedation. The anesthetic risk is minimized. Time at hospital is reduced. Patients do not have to suffer tourniquet pain. Surgeons prefer the technique because
of the bloodless surgical field without tourniquet, the possibility of intraoperative testing of stability of

prosthesis or fracture stabilization, strength of a tendon repair, the movement and gliding properties in
the flexor tendon sheath after repair or testing the tension of tendon transfers. These are probably the
reasons for the continuously growing popularity of this technique worldwide.

6.5
Switching from trapeziectomy to carpometacarpal (CMC) prosthesis – a good decision?
L. Dietrich, A. Behrndt, I. Berner, C. Zimmermann, S. Hess, L.-M. Eschner, U. Genewein (Rheinfelden)
Objective: Rhizarthrosis is an increasing problem in aging populations, given the overall impact it has
on restricting daily independence. Therefore, an adequate and definitive treatment of rhizarthrosis
with short convalescence and recovery of full functionality is of utmost importance. With the question whether the treatment process can be optimized by a system change from trapezectomy to CMC
prosthesis we conducted a review process. With positive data, the decision fell on the innovative CMC
prosthesis, which is still rarely used in Switzerland. After 5 years of clinical experience we took stock.
Methods: Our clinic was certified for the ARPE prosthesis (Zimmer-Biomed) in spring 2016. From
this point on, all patients with symptomatic rhizarthrosis without contraindications were offered the
implantation of an ARPE prosthesis. Exclusion criteria were, among others, missing bonestock, post
osteosynthesis of a trapezium fracture, sclerosis or cysts of the trapezium or advanced osteoporosis.
Results: Between March 2016 and March 2021, we treated 90 patients with symptomatic rhizarthrosis with an ARPE prosthesis. Due to the positive experience, 15 patients decided to implant the ARPE
prosthesis also on the opposite side. Patients who underwent trapeziectomy on one side prior to 2016
opted for a prosthesis on the opposite side without exception. Postoperatively, no patient expressed a
negative opinion regarding this decision. On the basis of all of this, we did not consider an evaluation of
another type of prosthesis to be indicated. In 2 patients, ischemia of the trapezium occurred within the
first 8 weeks after implantation, making trapeziectomy unavoidable. In 4 patients a dislocation of the
cup occurred immediately after surgery, which is why the cup had to be repositioned. A new dislocation did not occur. The duration of surgery has been reduced from an initial average of 90 minutes to a
current average of 50 minutes.
Conclusion: The standardized treatment allows a short hospitalization, a low complication rate, low
use of occupational therapy and an overall short convalescence. The treatment is more efficient and
offers higher patient satisfaction.
A return to traditional trapezectomy as primary therapy was not a superior alternative at any time.

Table 1 Demographic- and trauma-related data
Without pancreatic injury
n = 43,879

n = 400

Mean age (years)

49.9 (20.2)

43.1 (18.6)

Gender, male (%)

71.8

68.0

AIS 2

32,103 (73.2%)

317 (79.3%)

AIS 3

8,597 (19.6%)

51 (12.8%)

AIS 4

832 (1.9%)

8 (2.0%)

AIS 5

2,347 (5.3%)

24 (6.0%)

Mean

23.8

35.7

SD

12.4

16.0

16,525 (37.7%)

287 (71.8%)

Traffic–car

23.8%

38.0%

Traffic–motorbike

13.5%

17.0%

Traffic–bicycle

5.8%

3.5%

Traffic–pedestrian

5.4%

4.8%

High fall (>3m)

30.3%

23.8%

Low fall

14.2%

3.8%

Severity of thoracolumbar trauma

6.6
Curiosity or underdiagnosed? Injuries to thoracolumbar spine with concomitant trauma to pancreas
J. Hax1, S. Halvachizadeh1, K. O. Jensen1, T. Berk1, H. Teuber1, T. Di Primio1, R. Lefering2, H.-C. Pape1,
K. Sprengel1 (1Zurich, 2Cologne/DE)
Objective: The pancreas is an organ that is at risk of damage as a consequence of thoracolumbar
spine injury. However, to our knowledge, no studies have provided any prevalence data to support
this assumption. Therefore, the coincidence of pancreatic trauma in patients with spine injury remains
unknown. Data from the TraumaRegister DGU® (TR-DGU) were analyzed to estimate the prevalence of
this correlation and to determine the impact on clinical outcome.
Methods: A retrospective investigation of cases documented in the TR-DGU between 2008 and 2017
was performed. Total 44,279 patients with significant thoracolumbar trauma, defined on Abbreviated
Injury Scale (AIS) as ≥2, were included. Patients transferred to another hospital within 48 hours were
excluded to prevent double counting. Total 135,567 patients without thoracolumbar injuries (AIS = 0
or 1) were used as control group.
Results: Four-hundred patients with thoracolumbar trauma had a pancreatic injury. The mean age
was 43.1 ± 18.6 years. Pancreatic injuries were more common after thoracolumbar trauma (0.90%
vs. 0.51%, odds ratio 1.78). The most frequent mechanisms of trauma were car (38%) and motorbike
(17%) accidents, as well as high falls (23.8%). Patients with pancreatic injuries were more likely to be
male (68%) and had a higher mean ISS than those without (35.7 ± 16.0 vs. 23.8 ± 12.4, p <.001).
Mean length of stay in ICU and hospital was longer with pancreatic injury (p <.001). In-hospital mortality was 17.5% with and 9.7% without pancre-atic injury, respectively (p <.001).
Conclusion: Concomitant pancreatic injury in patients with spinal injuries of the thoracolumbar spine
is rare. However, patients with more severe spinal injuries were overall more likely (OR 1.78) to have
an accompanying pancreatic injury than those with minor thoracolumbar injuries. Therefore, trauma
surgeons treating severely injured patients must be alert to not overlook this rare concomitant injury
because it does not clearly correlate with the severity of spinal injury.

With pancreatic injury

ISS

ISS ≥25, n (%)
Injury mechanism

Relevant head injury (AIS 3+)

28.6%

28.5%

Relevant thoracic trauma (AIS 3+)

56.1%

80.8%

Relevant injury of the extremities

30.3%

44.8%

Polytrauma (Berlin definition)

25.3%

55.5%

n = number; AIS = Abbreviated Injury Scale; SD = standard deviation; ISS = Injury
Severity Score
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Table 2 Outcome parameter
With pancreatic
Without pancreatic injury

injury

n = 43,879

n = 400
32.8 (30.2), median

Length of stay (LOS; days)

22.1 (21.7), median 16

26
17.5 (18.4), median

ICU LOS (days)
In-hospital mortality, n (%)

8.7 (12.4), median 4

9

4,277 (9.7%)

70 (17.5%)

Sepsis*, n (%)

1,878 (8.3%)

40 (19.4%)

MOF*, n (%)

5,949 (25.7%)

114 (54.0%)

LOS= Length of stay; ICU = intensive care unit; MOF = multi organ failure; n = number;
*Available only for patients with standard documentation

surgical modalities with their own implant-specific merits and demerits. This retrospective study was
designed to compare MIPO versus IMN in terms of fracture healing, complications, functional and radiological outcomes and to assess the efficacy of intra-operative alignment control in order to reduce
the rate of malalignment after definitive fixation of distal extra-articular fractures of the tibia.
Methods: All consecutive adult patients with extra-articular distal meta- or diaphyseal tibia fractures
that were treated in a level 1 trauma center in Switzerland between January 2012 and September 2019
either with plating or IMN were included. Outcome measures included fracture healing, complications
(infection, malalignment, subsequent sur-geries), functional and radiological outcomes. Intra-operative alignment control encompassed bilateral draping of the lower extremities.
Results: A total of 135 patients were included out of which seventy-two patients (53%) were treated
with MIPO and 63 patients (47%) underwent IMN. There was a significantly higher incidence of nonunion for fractures treated with an IMN (13 (22%) vs. 4 (6%), p=0.037). There was no significant difference between both groups in terms of rotational malalignment (4% vs. 9%) and angular malalignment
(4% vs. 5%). The incidence of malalignment in both groups was lower than reported in literature. A
significantly higher rate of infection was found after MIPO (13% vs. 6%, p=0.028). No differences were
found in subsequent surgeries or functional outcomes.
Conclusion: Both MIPO and IMN are reliable surgical techniques. IMN is associated with higher rates
of non-union whereas MIPO results in a higher risk for infection. The incidence of malalignment was
surprisingly low endorsing the utility of the intra-operative alignment control.

Table 3 Risk of injured pancreas depending on severity of thoracolumbar injury

AIS thoracolumbar

OR

CI 95%

Visceral: Miscellaneous

≤1

(reference)

2

1.93

1.68–2.20

3

1.16

0.87–1.54

4

1.87

0.93–3.78

5

1.99

1.32–3.00

2–5

1.78

1.57–2.01

AIS = abbreviated injury scale; OR = odds ratio; CI = confidence interval

6.7
Cement augmentation for trochanteric femur fractures: a meta-analysis and systematic review of randomized clinical trials and observational studies
I. F. Rompen1, M. Knobe1, B.-C. Link1, F. Beeres1, R. Baumgärtner1, N. Diwersi1, F. Migliorini2, S. Nebelung2,
R. Babst1, B. J. M. van de Wall1 (1Lucerne, 2Aachen/DE)
Objective: To date, it is unclear what the clinical benefit of cement augmentation in fixation for trochanteric fractures is. The aim of this meta-analysis is to compare cement augmentation to no augmentation in fixation of trochanteric femur fractures in the elderly patients (>65 years) following low energy
trauma.
Methods: PubMed/Medline/Embase/CENTRAL/CINAHL were searched for both randomized clinical trials (RCT) and observational studies comparing both treatments. Effect estimates were pooled
across studies using random effects models. Subgroup analysis was performed stratified by study
design (RCTs and observational studies). The primary outcome is overall complication rate. Secondary
outcomes include re-operation rate, mortality, operation duration, hospital stay, general quality of life,
radiologic measures and functional hip scores.
Results: A total of four RCT's (437 patients) and three observational studies (293 patients) were included. The effect estimates of RCTs were equal to those obtained from observational studies. Cement augmentation has a significantly lower overall complication rate (28.3% versus 47.2%) with an odds ratio
(OR) of 0.3 (95%CI 0.1-0.7). The occurrence of device/fracture related complications was the largest
contributing factor to this higher overall complication rate in the non-augmented group (19.9% versus
6.0%, OR 0.2, 95%CI 0.1-0.6). Cement augmentation also carries a lower risk for re-interventions (OR
0.2, 95%CI 0.1- 0.7) and shortens the hospital stay with 2 days (95%CI -2.2 to -0.5 days). The mean
operation time was 7 minutes longer in the augmented group (95%CI 1.3-12.9). Radiological scores
(lag screw/blade sliding mean difference -3.1mm, 95%CI -4.6 to -1.7, varus deviation mean difference
-6.15°, 95%CI; -7.4 to -4.9) and functional scores (standardized mean difference 0.31, 95%CI 0.0-0.6)
were in favor of cement augmentation. Mortality was equal in both groups (OR 0.7, 95%CI 0.4-1.3) and
cement related complications were rare.
Conclusion: Cement augmentation in fixation of trochanteric femoral fractures leads to fewer complications, re-operations and shorter hospital stay at the expense of a slightly longer operation duration.
Cementation related complications occur rarely and mortality is equal between treatment groups.
Based on these results, cement augmentation should be considered for trochanteric fractures in elderly patients.

6.8
MIPO vs. nail for extra-articular distal tibia fractures and the effect of intra-operative alignment control
N. J. Bleeker1,2, N. van Veelen1, B. van de Wall1, B.-C. Link1, R. Babst1, M. Knobe1, F. Beeres1 (1Lucerne,
2
Amsterdam/NL)
Objective: Definitive treatment of distal extra-articular fractures of the tibia is challenging and both minimal invasive plate osteosynthesis (MIPO) and intramedullary nailing (IMN) are considered feasible
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7.1
A new clinical severity score for the management of acute small bowel obstruction
C.-H. Wassmer1, R. Revol1, I. Uhe1, M. Chevallay1, C. Toso1, P. Gervaz1, P. Morel1, F. Ris1, F. Schwenter2,
T. Perneger1, R. Meier1,3 (1Geneva, 2Montréal/CA, 3Baltimore/US)
Objective: Small bowel obstruction (SBO) is a common hospital admission diagnosis. Identification
of patients who will require a surgical resection because of a non-viable small bowel remains a challenge. We aimed to identify risk factors for intestinal resection in patients with SBO and to develop a
practical clinical score designed to guide surgical vs. conservative management.
Methods: We performed a prospective cohort study and included all patients admitted for an acute
SBO between 2007 and 2016 in our center. Patients were divided in three categories: conservative
management, surgical treatment with or without bowel resection. Clinical variables were assessed
and compared between groups. Logistic regression models were used to identify the best predictors.
Results: 604 patients were included in this study. 438 (73%) had surgery of which 127 (21%) had
small bowel resection. 166 (27%) patients were treated conservatively. Among 13 clinical variables,
univariate and multivariate logistic regression models identified 8 variables with a strong association
with small bowel resection: age ≥70 years, a first episode of SBO, absence of bowel movement for ≥3
days, abdominal guarding, C-reactive protein ≥50, and 3 signs on abdominal CT-scan, namely, small
bowel transition point, lack of small bowel contrast enhancement, and the presence of >500 mL of
intra-abdominal fluid. Each variable was given one point. We observed that 71-100% of patients with
≥4 points required a surgical resection. Sensitivity and specificity of this score were 65% and 88%, respectively and the area under the curve (AUC) was 0.84 (95% CI 0.80-0.89). Additionally, we propose
two variants of the 8-tem score: a 7-item score excluding the lack of contrast enhancement, specifically
designed for patient with contrast allergies or renal insufficiency, and a simplified 4-item score leaving
age, guarding, transition zone on CT-scan, and the presence of 500 mL of fluid on CT scan. Both scores
showed similar performances compared to the 8-item score with an AUC of 0.83 and 0.80 for the 7and 4-item scores, respectively.
Conclusion: We developed a practical clinical severity score designed to tailor management of patients
presenting with a SBO. A score of ≥4 points indicates the need for surgical exploration given the high
likelihood of small bowel ischemia in these patients.

7.2
Preoperative iron allows correction of anaemia before abdominal surgery: a systematic review and
meta-analysis of randomized controlled trials
J. Meyer1,2, R. Cirocchi3, S. Di Saverio4, F. Ris2, J. Wheeler1, R. J. Davies1 (1Cambridge/UK, 2Geneva,
3
Terni/IT, 4Varese/IT)
Objective: Professional surgical societies recommend the identification and treatment of pre-operative
anaemia in patients scheduled for abdominal surgery. However, the evidence supporting this recommendation has been of poor quality until the recent release of several randomized controlled trials
(RCT) addressing the question. Our aim was to determine if pre-operative iron allows correction of
haemoglobin concentration and decreased incidence of peri-operative blood transfusion in patients
undergoing major abdominal surgery.
Methods: MEDLINE, Embase and CENTRAL were searched for RCT written in English and assessing the
effect of pre-operative iron on the incidence of peri-operative allogeneic blood transfusion in patients
undergoing major abdominal surgery. Pooled relative risk (RR), risk difference (RD) and mean difference (MD) were obtained using models with random effects. Heterogeneity was assessed using the
Q-test and quantified using the I2 value.
Results: Four RCT were retained for analysis out of 285 eligible articles. MD in haemoglobin concentration between patients with pre-operative iron and patients without preoperative iron was of 0.81 g/
dl (3 RCTs, 95% CI: 0.30 to 1.33, I2: 60%, p=0.002). Preoperative iron did not lead to reduction in the
incidence of peri-operative blood transfusion in terms of RD (4 RCT, RD: -0.13, 95% CI: -0.27 to 0.01, I2:

65%, p=0.07) or RR (4 RCT, RR: 0.57, 95% CI: 0.30 to 1.09, I2: 64%, p=0.09).
Conclusion: Preoperative iron significantly increases haemoglobin concentration by 0.81 g/dl before
abdominal surgery but does not reduce the need for peri-operative blood transfusion. Important heterogeneity exists between existing RCT in terms of populations and interventions. Future trials should
target patients suffering from iron-deficiency anaemia and assess the effect of intervention on anaemia-related complications.

7.3
Sarcopenia and surgical outcomes in patients undergoing oncologic colonic surgery
M. Schneider, M. Hübner, F. Becce, J. Koerfer, J.-A. Collinot, N. Demartines, D. Hahnloser, F. Grass,
D. Martin (Lausanne)
Objective: Sarcopenia is a marker for malnutrition and frailty which could lead to higher complication
rate and prolonged length of stay (LOS) after surgery. The study aim was to assess the correlation
between sarcopenia and clinical outcomes in oncologic colonic surgery.
Methods: This retrospective study included consecutive patients operated between 2014 and 2019.
Three radiological indices of sarcopenia were measured at the level of the third lumbar vertebra on
preoperative CT scans: Skeletal Muscle Area (SMA), Skeletal Muscle Radiation Attenuation (SMRA),
and Skeletal Muscle Index (SMI). Patients with major complications (> grade 3a) according to Clavien
classification were compared to those without. Statistical correlation between sarcopenia indices, LOS
and Comprehensive Complication Index (CCI) was tested by use of the Pearson correlation.
Results: A total of 325 patients were included, 50 (15.4%) with and 275 (84.6%) without major complications. SMA and SMI were comparable between both groups (respectively 126.0 vs 125.2 cm2,
p=0.974, and 43.4 vs 44.3 cm2/m2, p=0.636), while SMRA was significantly lower in patients with
major complications (33.6 vs 37.3 HU, p=0.018). A lower SMRA was correlated with prolonged LOS
(r=-0.207, p<0.01) and higher CCI (r=-0.144, p<0.01), while the other sarcopenia indices had no influence on surgical outcomes.
Conclusion: Preoperative SMRA or muscle quality appears to be a weak predictor for adverse outcomes after oncologic colectomy.

7.4
COVID-19-related abdominal pain is associated with elevated liver transaminases, which could predict poor clinical outcomes
A. Balaphas1,2, K. Gkoufa2, N. Colucci2,3, K.-C. Perdikis2, C. Gaudet-Blavignac2, C. Lovis2, N. Goossens2,
C. Toso2 (1Lausanne, 2Geneva, 3Pavia/IT)
Objective: Abdominal pain and liver injury have been frequently reported during Coronavirus Disease-2019 (COVID-19). In the setting of a systemic infection these features can induce misleading surgical diagnostics. Our aim was to investigate characteristics of abdominal pain in COVID-19 patients
and its association with disease severity and liver injury.
Methods: Data of all COVID-19 hospitalized patients over 16 years old were retrieved from the beginning of the epidemic in Switzerland until end of June 2020. Patients admitted exclusively for other pathologies (including surgical abdominal conditions) and/or recovered from COVID-19, and pregnant
women were excluded. Abdominal pain was linked to COVID-19 only after evident alternative diagnostic exclusion. Five times the upper limit of transaminases was considered as liver injury.
Results: Among the 1026 patients who fulfill the inclusion/exclusion criteria, 199 (19.4%) exhibited
spontaneous abdominal pain and 165 (16.2%) after abdomen palpation. Systematized abdominal
pain was most frequently localized in the epigastric (39.8%) and upper right quadrant (23.7%). Considering baseline ALT levels, 7.14% of patients with epigastric pain had pathological ALT value versus
0.29% of patients without symptoms (p=0.008). When taking the 30days maximal transaminases
value, this reached respectively 16.3% versus 2.7% (p<0.001) and 20% versus 3.8% (p<0.001) for respectively AST and ALT. With logistic regression we demonstrated that baseline pathological AST value
was associated with hospital mortality and/or admission to intensive/intermediate care unit with an
odds ratio of 13.9 (CI 1.5-124.7, p=0.019).
Conclusion: These results suggest that COVID-19-induced abdominal pain is associated with liver injury which could predict poor evolution of disease.

7.5
Quantification of residual pneumoperitoneum after robotic-assisted laparoscopic surgery
L. Hefermehl1, J. Slieker1, K. Lehmann1, T. Niemann1, P. Maletzki1, T. Bujaroska2, O. Labulo2, Z. Li2,
E. Guenther2, V. Ramakrishnan3, R. Kubik-Huch1, A. Nocito1 (1Baden, 2Zurich, 3Boston/US)
Objective: Laparoscopic surgery improves the postoperative recovery process and relies on CO2 insufflation to establish the operative field. Most residual CO2 is expelled prior to port and incision closure.
Computed tomography (CT) is often used to assess an acute abdomen and is highly sensitive in detecting free intra-abdominal air – the hallmark sign of a bowel injury. Yet, the clinical significance of free
air in the early postoperative period is confounded by residual CO2 and is not usually due to a visceral
injury. The aim of this prospective study was to systematically quantify the residual pneumoperitoneum
(RPP) at varying timepoints after robotic-assisted laparoscopic surgery.
Methods: Patients undergoing robot-assisted laparoscopic intervention, both radical prostatectomies
and left hemicolectomies, were prospectively enrolled in the study. At the conclusion of each operation, manual abdominal pressure was applied to aid in exsufflation of residual CO2. Very-low-dose CT
scans were performed on postoperative days (POD) 3, 5, and 7, with subsequent volumetric quantification of RPP. To investigate potential factors influencing the quantity of RPP, correlation plots were
made against BMI, age, operative time, total insufflation volume, intra-abdominal pressure, time to flatus and first bowel movement, pain score, and postoperative analgesic requirement.
Results: Thirty-one patients undergoing robotic assisted laparoscopic prostatectomy were untill now

enrolled in the study, of which only one experienced a Clavien-Dindo 2 complication; all others were
free of any complications during post-operative assessment period. On POD3, 5, and 7, 97%, 94%,
and 68% of patients, respectively, demonstrated RPP. The RPP volumes were noted to be 9.6 mL (IQR
= 3.9-31.8; maximum = 247 mL) on POD3, 1.0 mL (0.1-5.1; maximum = 221 mL) on POD5, and 0.08
mL (1-1.2; maximum = 112 mL) on POD7. A significant correlation was only appreciated between RPP
volume and BMI; those with higher BMIs had lower initial volumes of RPP on POD3 and exhibited a
more rapid decrease in RPP over one week.
Conclusion: One week after robot-assisted laparoscopic operations, a majority of patients will exhibit
clinically insignificant RPP, even with volumes as high as 250 mL. Larger patients tend to have smaller
residuals of CO2. Our data provide new basic knowledge regarding RPP and may help to interpret
postoperative CT-scans.

Upper GI

15.1
Minimally invasive McKeown esophagectomy in 15 steps
Y. Borbély, T. Haltmeier, G.-A. Prevost, D. Candinas (Bern)
Objective: Minimally invasive esophagectomy (MIE) is an important part of enhanced recovery pathways as it leads to reduction of operative trauma, postoperative pain and length of stay. MIE is a challenging procedure with a long learning curve. This video presentation demonstrates the technical
aspects in 15 comprehensible steps.
Methods: All patients presented underwent MIE for esophageal cancer at a Swiss University Hospital.
Procedures were video-recorded. Videos were subsequently edited to show specific technical aspects.
Results: MIE is separated in 3 phases: thoracic, abdominal and cervical. For all phases, positioning,
operative steps and postoperative issues such as pain management incorporating newer enhanced
recovery protocols are presented.
Conclusion: The technical aspects presented in this video may help shortening learning curves and
improving surgical outcomes for this demanding minimally invasive procedure.

15.2
Multimodal management of gastroesophageal junction adenocarcinoma: which type of neoadjuvant
treatment?
E. Zandirad, H. Teixeira-Farinha, N. Demartines, M. Schäfer, S. Mantziari (Lausanne)
Objective: The current treatment for locally advanced gastroesophageal junction (GEJ) adenocarcinoma consists of neoadjuvant treatment (NAT) followed by surgery. Preoperative chemotherapy (CT)
and radio-chemotherapy (RCT) are both valid options, but comparative data for their efficacy remain
scarce. This study aimed to assess the efficacy of RCT and CT to achieve a complete pathologic response (CPR) for locally advanced GEJ adenocarcinoma. Secondary endpoints were R0 resection
rates, postoperative complications, long-term survival and recurrence.
Methods: All consecutive patients with locally advanced GEJ adenocarcinoma treated with CT or RCT
and oncologic resection from 2009 to 2018 were included. A CPR was defined with the Mandard tumor regression score. Standard statistical tests were used as appropriate. Overall and disease-free
survival were compared with the Kaplan Meier method and log-rank test. Multivariate analysis was
performed to define independent predictors of CPR, and long-term survival.
Results: Among the 94 patients (84%male, median age 62 years [IQR 9.7]), 67 (71.3%) received
preoperative RCT and 27 (28.7%) CT. Patient’s characteristics and pretreatment tumor stages were
comparable. Surgical approach was thoracoabdominal Lewis resection in 95.5% RCT and 81.5% CT
patients (P=0.085). CPR was more frequent in the RCT than the CT group (13.4% vs 7.4%, P=0.009),
but R0 resection rates were similar (72.1% vs 66.7%, P=0.628). There was a trend to higher ypN0
stage in the RCT group (55.2% vs 33.3%; P=0.057). Postoperatively, RCT patients presented more
cardiovascular complications (35.8% vs 11.1%; P=0.017), although overall morbidity was similar
(68.6% vs 62.9%, P=0.988). 5-year overall survival was comparable (61.1% RCT vs 75.7% CT,
P=0.259), as was 5-year disease-free survival (33.5% RCT vs 22.8% CT, P=0.763). Isolated locoregional recurrence occurred in 2.9% RCT vs 3.7% CT patients (P=0.976). NAT type was not an
independent predictor for complete pathologic response nor long-term survival in the multivariate
analysis. Median follow-up was 30 months [95%CI 21.3-38.8] for all patients.
Conclusion: Patients with locally advanced GEJ adenocarcinoma demonstrated higher rates of CPR
after RCT than CT, and a trend to a better lymph node sterilization, although this did not translate in a
significant survival benefit or decreased recurrence rate.

15.3
Robot-assisted vs. laparoscopic repair of complete upside-down stomach hiatal hernia (the RATHER-study): a prospective comparative single center study
F. Nocera, A. Wilhelm, R. Schneider, L. Koechlin, D. Daume, L. Fourie, D. C. Steinemann, M. von Flüe,
R. Peterli, F. Angehrn, M. Bolli (Basel)
Objective: Complete upside-down stomach (cUDS) hernias are a subgroup of large hiatal hernias
characterized by high risk of life-threatening complications and technically challenging surgical
repair including complex mediastinal dissection. In a prospective, comparative clinical study, we
evaluated intra- and postoperative outcomes, quality of life and symptomatic recurrence rates in
patients with cUDS undergoing robot-assisted, as compared to standard laparoscopic repair (the
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RATHER-study).
Methods: All patients with cUDS herniation requiring elective surgery in our institution between July
2015 and June 2019 were evaluated. Patients undergoing primary open surgery or additional associated procedures were not considered. Primary endpoints were intra- and postoperative complications, 30-day morbidity, and mortality. During the 8-53 months follow-up period, patients were
contacted by telephone to assess symptoms associated to recurrence, whereas quality of life was
evaluated utilizing the Gastroesophageal Reflux Disease–Health-Related Quality of Life (GERDHRQL) questionnaire.
Results: A total of 55 patients were included. 36 operations were performed with robot-assisted
(Rob-G), and 19 with standard laparoscopic (Lap-G) technique. Patients characteristics were similar
in both groups. Median operation time was 232 min. (IQR: 145-420) in robot-assisted vs. 163 min.
(IQR:112-280) in laparoscopic surgery (p<0.001). Intraoperative complications occurred in 5/36
(12.5%) cases in the Rob-G group and in 5/19 (26%) cases in the Lap-G group (p=0.28). No conversion was necessary in either group. Minor postoperative complications occurred in 13/36 (36%)
Rob-G patients and 4/19 (21%) Lap-G patients (p=0.36). Mortality or major complications did not
occur in either group. Two asymptomatic recurrences were observed in the Rob-G group only. No
patient required revision surgery. Finally, all patients expressed satisfaction for treatment outcome,
as indicated by similar GERD-HRQL scores.
Conclusion: While robot-assisted surgery provides additional precision, enhanced visualization, and
greater feasibility in cUDS hiatal hernia repair, its clinical outcome is at least equal to that obtained
by standard laparoscopic surgery.

15.4
Preoperative hiatal hernia in oesophageal adenocarcinoma: does it have an impact on patient outcomes?
P. St-Amour, S. Mantziari, C. Dromain, M. Winiker, S. Godat, A. Schöpfer, N. Demartines, M. Schäfer
(Lausanne)
Objective: Uncontrolled gastroesophageal reflux and the often-associated hiatal hernia (HH) are
frequently encountered in oesophageal adenocarcinoma patients. Previous data suggest unfavourable long-term oncologic outcomes in the presence of a HH, but the evidence remains scarce. The
aim of this study was to assess the potential impact of preoperative HH on histologic response after
neoadjuvant treatment (NAT), as well as on overall and disease-free survival.
Methods: All patients operated for an adenocarcinoma of the oesophagus or gastro-oesophageal
junction (GOJ) between 2012-2018 were assessed. Baseline endoscopy and CT-scan images were
retrospectively reviewed to identify the presence of a clinically significant HH (≥3cm). Response to
neoadjuvant treatment (Mandard TRG grade), postoperative outcomes and survival were compared
between HH and non-HH patients. Categorical variables were compared with the x2 or Fisher’s test,
whereas continuous ones with the Mann-Whitney-U test. Survival analyses were performed with the
Kaplan-Meier method and log-rank test.
Results: Overall, 101 patients were included (84.1% male, median age 63 years); among them, 33
(32.7%) had a HH≥3cm at diagnosis of oesophageal cancer. There were no significant baseline
differences in demographics and tumour stages between the two groups. NAT was used in 80.9%
of non-HH versus 81.8% HH patients (P=0.910), most often chemoradiation (57.3% in non-HH versus 63.6% in HH patients, P=0.423). Surgical approach and postoperative complication rates were
similar in all patients. Good response to NAT (TRG 1-2) was observed in 32.3% of non-HH, versus
33.3% of HH patients (P=0.297), whereas R0 resection was achieved in 94.1% vs 90.9% of patients
respectively (P=0.551). Overall survival was comparable between HH (median 28 mo, 95%CI 22NA) and non-HH patients (median 41mo, 95% CI 29-NA) (P=0.605). Disease-free survival was also
similar (median 18 mo, 95%CI 12-NA for HH, vs 34mo, 95%CI 14-NA for non-HH patients, P=0.283),
although HH patients experienced higher rates of distant (51.6% vs 29.2% for non-HH, P=0.033), but
not locoregional recurrence.
Conclusion: A clinically significant HH is encountered in almost a third of patients with oesophageal
adenocarcinoma. However, in our study, it was not associated with a worse response to NAT, nor did
it lead to a worse overall and disease-free survival.

15.5
RefluxStopTM, a novel device to address gastroesophageal reflux disease: short-term results
G. A. Prevost, C. Di Pietro Martinelli, D. Candinas, Y. Borbély (Bern)
Objective: To report safety, feasibility, and patient’s functional short-term outcome of novel RefluxStop
antireflux operation.
Methods: All patients (n=20) who received laparoscopic implantation of the RefluxStop device from
September 2018 to November 2020 in a university hospital were included for retrospective analysis.
Incidence of adverse device-effects and procedure-related adverse events are reported as safety endpoints. Feasibility was assessed reporting operation duration, rate of conversion to open surgery and
technically correct position of the device by control radiography during patient’s follow up. Subjective
(Gastroesophageal Reflux Disease - Health Related Quality of Life (GERD-HRQL) - questionnaires; after
6 weeks and every six-month thereof) and objective data (24h-pH-manometry, barium swallows and
upper endoscopies) are reported as functional outcome parameters. Comparison between values at
baseline versus post-procedure follow-up are performed using the paired samples T-test, if appropriate.
Results: Median follow up was 4 (1-22) months. Three out of 20 patients had previous upper gastrointestinal surgery (EndoStim implantation). No serious adverse device related events occurred. One
patient with dysphagia required balloon dilatation at the oesophageal gastric junction 4 weeks postoperatively. Median duration of surgery was 85 (59-188) minutes. There was no conversion to open
surgery. There was significant reduction in the mean of total GERD-HRQL score at baseline compared
to 6-weeks after surgery with 23.9 and 4.3 (p < 0.001) as well as at baseline and 6 month after
surgery with 28.4 and 6.8 (p = 0.021), respectively. At 6 weeks follow up, all of the subjects had over
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50% improvement of the GERD-HRQL score compared to baseline. One patient with acceptable device
positioning developed symptom recurrence and received conversion to laparoscopic Toupet fundoplication after 10 months.
Conclusion: RefluxStop procedure seems to be a safe operation with promising short-term results. For
high-level recommendation, further studies looking for long-term results and randomized comparisons
to the standard anti reflux procedures like Nissen or Toupet fundoplication are required.

Aorta: Infrarenal & Endovascular Intervention

16.1
Protected and unprotected radiation exposure to the eye lens of vascular surgeons during endovascular procedures in hybrid operating rooms
S. Jungi1,2, V. Schweizer2, M. Ante2, N. Attigah3, P. Geisbüsch2, H. Hödlmoser4, D. Böckler2 (1Bern,
2
Heidelberg/DE, 3Zurich, 4Munich/DE)
Objective: Radiation induced cataract has been observed at lower threshold doses than expected.
Therefore, the annual limit for equivalent dose to the eye lens has been reduced from 150 to 20 mSv.
We aimed to evaluate radiation exposure to the eye lens of vascular surgeons working in a hybrid
operating room before and after a dose reduction program was established.
Methods: Prospective non-randomized trial with a historic control group. From April – October 2019,
radiation exposure to the operator was measured during all endovascular procedures performed in
the hybrid operating room using BeOSL Hp(3) eye lens dosimeters placed outside the 0.75mm lead
equivalent glasses on the side of the radiation source and behind the lead glasses. Measured values
were compared to data from a prospective study performed at the same center in the years of 2012
and 2013 before a dose reduction program had been implemented.
Results: A total of 181 consecutive patients underwent an endovascular procedure in the hybrid operating room. The mean unprotected eye lens dose of the main operator was 0.119 mSv for EVAR (n=30),
0.118 mSv for TEVAR (n=23), 0.312 mSv for more complex aortic procedures (F/BrEVAR; n=15) and
0.046 mSv for peripheral interventions. Compared to the control period, EVAR had 75% lower, TEVAR
79% lower and more complex aortic procedures 55% lower radiation exposure unprotected eye lens of
the operator. The 0.75 mm lead equivalent glasses led to a median reduction of the exposure to the eye
lens by the factor 3.43. Behind the lead glasses at the level of the eye lens, radiation exposure exceeding the detection limit of 0.042 mSv was measured only in 22 of 181 cases. There was a significant correlation between DAP between both protected and unprotected eye lens dose (p<0.0001, r2 = 0.512
and 0.282). DAP correlated significantly with patients’ body mass index, operating time, fluoroscopy
time and digital subtraction angiography time.
Conclusion: The dose reduction program at our institution has led to a relevant reduction of the radiation dose to the head and the eye lens of the main operator in endovascular procedures. With optimum radiation protection measures including a ceiling-mounted shield and 0.75 mm lead equivalent
glasses, more than 440 EVARs, 280 TEVARs or 128 FEVARs could be performed per year until the dose
limit for the eye lens of 20 mSv would be reached.

16.2
Room staff radiation dose in a vascular surgery hybrid operating room and evaluation of a real-time
radiation dosimeter
S. Jungi1,2, V. Schweizer2, M. Ante2, P. Geisbüsch2, D. Böckler2 (1Bern, 2Heidelberg/DE)
Objective: Real-time radiation dosimeter have been shown to decrease radiation exposure of the staff.
This effect is mainly explained by increased awareness of the radiation due to direct radiation exposure
feedback to the operator. We aimed to measure the radiation exposure of all staff members working in
a hybrid operating room and wanted to compare the equivalent doses of real-time radiation dosimeters
with thermoluminescence dosimeters.
Methods: Prospective non-randomized comparative trial. From April – October 2019, all staff members
working in a hybrid operating room were equipped with real-time radiation dosimeters (Unfors RaySafe i3). The table positions of all staff members were documented. In addition, the first operator was
equipped with a thermoluminescence Hp(3) eye lens dosimeter (TLD) placed outside the lead glasses
to validate the real-time radiation dosimeter.
Results: The median dose of the operator / the first assistant was 73.6 µSv / 21.8 µSv for EVAR (n=30);
57.25 µSv / 18.2 µSv for TEVAR (n=23); 207.0 µSv / 76.65 µSv for more complex aortic procedures
(f/bEVAR etc.; n=15); 14.85 µSv / 8.5 µSv for occlusive disease of the iliac arteries (n=27) and 6.1 µSv
/ 3.4 µSv for occlusive disease of the peripheral arteries (n=53). The anesthesiologist’s median dose
was 0.3 µSv, with highest values in f/bEVAR (3.9µSv). The scrub nurse’s median dose was 2 µSv with
highest values in f/bEVAR (24 µSv). The position of any staff member at the left arm for transbrachial
cannulation in f/bEVAR was associated with higher median equivalent radiation doses compared to
the right femoral position (272.5 vs. 207 µSv for the operator (p=ns), 175.3 vs. 27.8 µSv for the first
assistant (p=0.027) and 45.55 vs. 8.0 µSv for the scrub nurse (p=0.14)). The equivalent doses of the
TLD and RaySafe did not correlate well using simple lineal regression analysis (r2 0.1713, p = 0.0014).
Conclusion: With the RaySafe real-time radiation dosimeter, table positions with increased radiation
exposure can be identified. This allows for improvement in shielding at these positions, possibly leading to lower radiation exposure of the staff.

16.3
Mid-term outcome for infrarenal aortic pathologies after treatment with large balloon expandable
covered stents
H. L. Chan1, D. Broger1, P. Kissling2, S. Jungi1, J. Schmidli1, V. Makaloski1 (1Bern, 2Solothurn)
Objective: To evaluate early and mid-term outcome after use of large balloon expandable covered
stents for infrarenal aortic pathologies.
Methods: This is a multicentre retrospective analysis from a prospectively collected database of all
patients treated electively with the BeGraft Aortic Stent Graft System® for high-grade (>70%) stenoses
and penetrating aortic ulcer (PAU) of the infrarenal aorta between February 2017 and Dezember 2020.
Technical success, perioperative parameters, mortality, and need for re-interventions were analyzed.
Results: Twelve patients (eleven men) with a mean age of 71+/-6 years were analysed. Three patients were treated for high-grade (>70%) stenoses with a residual mean diameter of 6+/-1mm of
the infrarenal aorta with severe buttock and leg claudication and nine patients for infrarenal PAU with
a mean diameter of 34+/-7 mm. All stenosis were successfully dilated and all PAUs were completely
excluded. We used one covered stent in six patients, two in five patients and three in one patient. Total
operating time was 57+/-12 minutes and fluoroscopy time was 9+/-3 minutes. A mean of 53+/-24 ml
of contrast medium was used. Two patients had impaired renal function preoperatively with a creatinine of 163 ul/L (GFR 36 ml/min) and 128 ul/L (GFR 50 ml/min). There was no difference between
creatinine at baseline and at discharge (94+/-27 μl/L vs. 91+/-29 μl/L, p=0.818). Mean hospital stay
was 4+/-1 days. Three patients with PAU had a type II endoleak at discharge. All patients completed
one-month control and the median follow-up was 17 months (range 6-44): no deaths occurred. Of the
nine patients with PAU, six remained stable, one decreased and two had progression of 2mm during
follow-up due to type II endoleak. All stents for stenosis remained patent without re-stenosis. There
were no re-interventions.
Conclusion: The use of large balloon expandable covered stent grafts for infrarenal aortic pathologies
is safe and effective at mid-term follow-up. However, close follow-up especially in patients with PAU, is
mandatory, to assess long-term treatment success.

16.4
Multicenter observational study of the gore excluder conformable endograft for endovascular abdominal aortic repair: initial results
A. Roesti1, A. Isaak2, G. Gemayel3, E. Mujagic4, L. Briner5, T. Wolff4, C. Deslarzes-Dubuis1, J.-M. Corpataux1, S. Déglise1 (1Lausanne, 2Aarau, 3Geneva, 4Basel, 5Neuchâtel)
Objective: Endovascular repair (EVAR) has become the standard of care for treatment of abdominal
aortic aneurysms. However, a significant number of EVAR remains outside the IFU, especially in cases
of severe proximal angulation (>60 degrees), resulting in failure. The new device GORE EXCLUDER
Conformable AAA Endoprosthesis (W. L. Gore & Associates, Flagstaff, Ariz) has been designed to accommodate neck angulation, due to conformability and angulation control. The aim of this multicenter
study is to report the initial results of this device.
Methods: From March 2019 to January 2021, the data of all consecutive patients with AAA treated with
the Gore Excluder Conformable endograft at 4 vascular centers were reviewed. Patients were followed
using a standardized protocol, with CT-scan at 1, 6 and 12 months, and then yearly. The primary endpoint was technical success and secondary outcomes were postoperative morbidity, rate of endoleak
(EL) and any aneurysm-related re-interventions during follow-up.
Results: Among the 32 patients included, most were men with a mean age of 77 years old (range
60-92). Half of patients were smokers and 72% had hypertension. The mean diameter of AAA was 62
mm (47-90). The mean length of aortic neck was 26 mm (10-69), the mean diameter 23 mm (16-31)
and the median neck angulation was 81 degrees (range 40-110). The mean procedural duration was
102 min (54-153) with a mean time of scopy of 24 min (8-47) and a total volume of contrast of 101
ml (40-165). Thirteen iliac branch device have been used in 7 patients. The technical success was
97% with 1 type Ia EL (3%). In the post-operative period, 4 medical and 3 surgical complications were
observed. Two reinterventions were needed with an iliac stenting for a stenosis and a correction of a
femoral false aneurysm. During the mean follow-up of 7 months, 2 type Ia ELs were observed. One
spontaneously resolved and the other one was followed. One distal limb extension was succesfully implanted at 3 months for a type Ib EL for a total rate of reintervention of 9%. No migration was observed.
No death occured.
Conclusion: The use of the Gore Excluder Conformable endograft seems to be safe and effective in
difficult anatomies and especially high angulation. It allows for precise deployment without the need
for additional contrast or operation time. Longer follow-up and more patients are required to confirm
these excellent initials results.

operation by cuff implantation. Seventeen patients were treated by the aortobiiliac stentgraft system.
During the first five procedures we could not achieve a satisfying bending of the CXT which resulted
in three type IA endoleaks. In the following fifteen procedures we could angulate the CXT successfully
and the positioning was accurate. Only two out of these 15 patients showed an early type IA endoleak.
One patient with persisting type IA endoleak after cuff redo operation showed sac growth under surveillance and underwent open repair, the remaining four endoleaks type IA were resolved and we
could achieve in all patients during follow up either sac stabilisation (5 patients) or sac shrinking (11
patients). The median follow up time was 5 months (0 – 17 months).
Conclusion: CXT is a promising system in hostile neck anatomy because of the bendability and conformability of the mainbody. However, a noteable learning curve has to be considered in handling and
delivering the stentgraft system. Short term outcome is very satisfying. More data as well as long term
results are needed.

16.6
Long infrarenal aortic neck as a hostile anatomical condition in endovascular aortic repair
E. Horváthová1, C. Ciobanu1, R. Marti1, L. Gürke1,2, A. Isaak1 (1Aarau, 2Basel)
Objective: Successful endovascular aortic repair (EVAR) of abdominal aortic aneurysm (AAA) is linked
to some key anatomical factors. The morphology of the infrarenal neck (length, diameter, shape and
angle) is an essential determinant to effective sealing and stability of the aortic endograft. Hostile neck
criteria for EVAR are defined in the literature as short (< 10 mm), wide (> 32 mm), conical (reversed
tapered), calcified and angulated (> 60°).
Methods: We report challenges encountered during three EVAR procedures related to a long (> 40
mm) character of the infrarenal neck as well as strategies for endovascular salvage.
Results: In our case series with AAA suitable for EVAR (Gore Excluder), preoperative CT-angiography revealed long infrarenal necks of 41, 45 and 65 mm and a narrowing at the origin of the aneurysmal sack
[A]. Otherwise, no particular anatomy findings were detected preoperatively. During the procedure,
kinking of the contralateral stent-graft leg [B] at the level of aneurysmal origin complicated cannulation
in all three cases. In two patients we achieved cannulation using multiple catheters and guidewires
[C] as well as subsequent kissing balloon dilatation of the stent graft bifurcation in one of them [D].
Alternatively, we consider the use of a steerable guiding sheath or an access via the left brachial artery
and cannulation from cranial. However, in one case, cannulation was impossible and open surgery
[E] was carried out.
Conclusion: A long and additionally tapered infrarenal non-aneurysmatic segment can be challenging
as deployment of the main body may lead to kinking of the contralateral leg with cannulation difficulties. We propose endovascular strategies as described above (A-D). The option to convert to open
surgery should always be considered.
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16.5
First experience with the conformable endoprosthesis GORE® EXCLUDER® for treatment of infrarenal
aortic aneurysm with hostile neck
S. Hofer, M. Furrer (Chur)
Objective: Endovascular aortic repair (EVAR) in patients with hostile neck is associated with unfavourable outcome. Recently the conformable GORE Excluder stentgraft system (CXT) for severe kinked
necks up to 90 degree has become available in Europe. We started to use the CXT in April 2019. The
aim of this study was to summarize the first experience and short term outcome with this new stentgraft system.
Methods: Between April 2019 and January 2021 73 EVAR including redo operations were performed
at our institution. All patients with a severe kinked (>60°), thrombotic, conic and/or dilated neck were
treated by CXT. We evaluated the technical success rate and short term outcome. Postoperative outcome was assessed by CT scan at day two and three months after the operation and yearly thereafter.
Results: The CXT was used in twenty patients. In three of the included patients we performed a redo

C) Complicated cannulation
C)
cannulation
of Complicated
the contralateral
leg
of the contralateral leg

D) Kissing balloon dilatation
D)
Kissing
balloon
dilatation
of the
stent
graft bifurcation
of the stent graft bifurcation

E) Resected stentgraft with visible kinking
E) Resected stentgraft with visible kinking

swiss knife 2021; 18: special edition

17

16.7
Relining as primary treatment strategy in patients with acute and subacute iliac artery or graft limb
occlusion
S. Hofer, M. Furrer (Chur)
Objective: Several procedures are described for treating acute and subacute occlusion of iliac artery
or limb, such as thrombectomy, thombolysis, bypass operation, bare metal stenting and relining. We
report our experience in endovascular management of acute thrombosis of graft or native artery on
iliac level.
Methods: Between August 2018 and January 2021 we treated all patients with an acute or subacute
iliac artery or graft limb occlusion on iliac level by endovascular relining, i.e. delivering a stentgraft
system into the occluded graft or artery. Technical success and short term outcome was assessed by
CT scan postoperatively, after three months and yearly thereafter.
Results: During the study period of 30 months twelve patients were admitted with a iliac artery or graft
occlusion. One patient showed an subacute occlusion of the external iliac artera on both side, and unterwent two-stage procedure, two patients presented with an acute Leriche syndrome, so in total fifteen
limbs were treated. Four patients showed an occluded native artery, three an occluded stentgraft after
endovascular aneurysm repair, four an occluded aortoiliacal/femoral bypass and one occluded stents
in external and commun iliac artery. The relining was achieved by implantation of a GORE Excluder
iliac leg, cuff and/or VIABAHN stentgraft. During the treatment of the first patient, a previous thrombectomy has failed. Therefore the following patients were treated by relining only. The technical success
rate was 100%. No peripheral embolism occurred. Two patients died postoperatively, one because of
severe preexisting cardiac disease, the second because of acute ischemia III according to Rutherford
Classification, therefore run-off in the peripheral arteries of the leg could not be retrieved. Postoperative CT scan was performed at day one. The first patient showed a floating thrombus adjacent to the
relined area, three patients had small thrombuses and seven were free of postoperative thrombus. All
thrombuses were treated conservatively and resolved completely. The limb patency rate was 100%
during follow-up (0-21 months, 7 months median).
Conclusion: Relining is a good treatment option for acute and subacute iliac occlusion. Covering the
thrombus reduces the remaining thrombus load. Abstaining from thrombectomy may minimize the
danger of peripheral embolism during the procedure.

16.8
Percutaneous Fogarty thrombectomy using large bore sheaths – a novel safe technique
E. Mujagic, R. d'Amico, T. Wolff (Basel)
Objective: Fogarty thrombectomy is performed via cutdown and arteriotomy of the access vessel,
because the percutaneous use of a Fogarty catheter through a small sheath would invariably lead
to peripheral embolization. Vessel access via an arteriotomy precludes complex endovascular maneuvers, such as protection of the internal iliac artery (IIA) during thrombectomy of common iliac arteries
(CIA), because of difficulties in hemostasis when working with more than one catheter and difficulties of fluoroscopic control during the thrombectomy maneuver. We describe the use of large sheaths
for percutaneous Fogarty maneuvers, thus avoiding the risk of peripheral embolization while offering
perfect hemostasis and the possibility for additional endovascular maneuvers. To our knowledge, this
technique has not been described.
Results: A 70y old man was admitted for occlusion of the right limb and thrombus in the left limb 6
months after 4-vessel fenestrated EVAR. Both IIAs were patent. We were concerned that conventional
Fogarty thrombectomy would lead to embolization into the renal bridging stentgrafts (whose origin
in this case is extremely close to the origins of the graft limbs) or the IIA. Percutaneous puncture of
both CFAs was performed. A 24F sheath was placed inside the distal left (non-occluded) graft limb
and a 22F sheath was placed just below the right iliac bifurcation. Thrombectomy of the left limb was
performed using a 6F Fogarty catheter. The retrieved thrombus was easily removed from the sheath
by deflating the valve of the sheath. Over-the-wire 3F Fogarty catheters were placed into both renal
bridging stentgrafts to avoid embolization. Via the right side a further 3F over-the-wire Fogarty catheter
was placed in the origin of the AII. Then thrombectomy of the right graft limb was performed using a 6F
Fogarty catheter. Postoperative CT showed little remaining thrombus in both graft limbs and preservation of both renal bridging stentgrafts and both IIA. Peripheral pulses were palpable bilaterally.
Conclusion: Using large sheaths, which deliberately completely occlude the access vessel lumen,
allows for percutaneous thrombectomy without the risk of peripheral embolization while permitting
adjunct complex endovascular procedures to protect vessels at risk for inadvertent embolization. The
use of this technique can be envisaged for a wide range of complex thrombectomy procedures.

Endocrine

17.1
18F-Fluorcholine-PET/CT for localizing hyperfunctioning parathyroid glands and optimizing surgical
treatment in patients with hyperparathyroidism
J.-M. Gass*, C. Wicke*, C. Henzen, C. Mona, K. Strobel, J. Metzger, I. Suter, W. Müller, S. Fischli (Lucerne)
*Equal contribution
Objective: Hyperparathyroidism (HPT) is a common endocrine disorder. Definitive cure can only be
reached by surgical removal of all diseased glands. The surgical strategy and management continue
to evolve. Exact preoperative localization of hyperfunctioning glands is of paramount importance to
prevent unnecessary surgical exploration. Unfortunately, the number of false negative or inconclusive
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results in standard imaging techniques is rather high. The aim of this study is to evaluate the diagnostic
accuracy of 18F-Fluorcholine-PET/CT (FCH-PET/CT) and its sensitivity in a large cohort of patients with
primary as well as secondary/tertiary and familial HPT with negative and/or discordant findings in
ultrasound and/or 99mTc-sestamibi scintigraphy/SPECT/CT.
Methods: Between 2015 and 2020 96 patients with HPT and negative/equivocal conventional imaging were referred for FCH-PET/CT. 69 patients who have undergone surgery and histopathologic
workup were analyzed in this retrospective single institution study. 60 patients suffered from primary
HPT, 4 from secondary or tertiary HPT and 5 from familial HPT. Sensitivities, positive predictive values,
and accuracies were calculated.
Results: All patients showed normalized serum calcium levels in the direct postoperative period.
50 of 60 patients (8 results are awaited) with primary HPT and 4 of 4 patients with secondary/tertiary HPT showed normal calcium levels after 6 months and were cured. 4 of 5 patients with familial
HPT were cured as well while 1 patient deceased before 6 month follow up. Sensitivity per lesion for
primary HPT was 88%, for secondary/tertiary HPT 75% and for familial HPT 75%, respectively. Sensitivity per patient was 92% for primary HPT, 100% for secondary/tertiary HPT and 50% for familial HPT,
respectively. Positive predictive value was 98% in primary HPT and 100% in secondary/tertiary HPT
and 100% in familial HPT as well.
Conclusion: Diagnostic accuracy of 18F-Fluorcholine-PET/CT for patients with primary as well as secondary/tertiary and familial hyperparathyreoidism ist excellent. 18F-Fluorcholine-PET/CT is a valuable
tool for endocrine surgeons to optimize the surgical treatment of patients with hyperparathyroidism.

17.2
Measurement of serum intact parathyroid hormone (iPTH) at the end of total thyroidectomy: a reliable
parameter for hypocalcemia?
A. Lalos, K. Linke, M. von Flüe, B. Kern (Basel)
Objective: Total thyroidectomy represents the gold standard surgical procedure for patients with malignant thyroid disease. Over the past decades, the total thyroidectomy gradually replaced the subtotal
thyroidectomy for benign thyroid disorders as well. Postoperative hypocalcemia remains the most
frequent complication. The close proximity of parathyroid glands to the thyroid capsule leads often
to devascularization or adventitious removal of parathyroid tissue. Clinical symptoms like paresthesia, tingling, muscle cramps or seizures often occur. Combined measurement of intact parathyroid
hormone (iPTH) and calcium after the operation are used worldwide to predict postoperative hypoparathyroidism. The purpose of this study was to find out the incidence of decreased iPTH at the end of
surgery and its reliability in predicting hypocalcemia.
Methods: We performed a retrospective analysis of 534 patients who underwent total thyroidectomy
at our institution between 2000 and 2019. Medical records were reviewed to analyze the patient characteristics, indication of the procedure, laboratory and histological results, postoperative management
and complications. The iPTH was measured before and at the end of the surgery, while the calcium
was measured at the first postoperative day. The iPTH assay at our hospital has a normal range between 15.0 and 80.0 pg/ml. Meanwhile hypocalcemia was defined as a calcium measurement < 2.2
mmol/l.
Results: The mean age of the patients was 55.34 years. The female to male ratio was 4.6:1. The mean
preoperative iPTH of our cohort was 48.35 pg/ml, while the postoperative iPTH was 31.74 pg/ml, indicating a mean reduction of 35.75%. A total of 174 patients (32.6%) had a iPTH < 15.0 pg/ml at the
end of the surgery, indicating a reduction of 75.6%. 22 of these 174 patients (12.6%) developed clinical
symptoms of hypocalcemia. In contrast only 3 patients (0.08%) with normal iPTH developed symptoms. Whole parathyroid glands were identified in 95/534 (17.8%), whereas from the 174 patients
with iPTH < 15.0 pg/ml, 56 (32.2%) had at least one parathyroid gland in the operative specimens.
Conclusion: Measurement of iPTH at the end of total thyroidectomy is a good predictor to detect patient
who are at risk for developing symptomatic hypocalcemia and calcium substitution can be started at
the same day. A normal iPTH almost excludes symptomatic hypocalcemia.

17.3
The prognostic role of CXCR4 and SDF-1 in well differentiated thyroid cancer depends on CD8 density
and age
A. Wilhelm, I. Lemmenmeier, A. Lalos, A. Posabella, V. Kancherla, S. Piscuoglio, M. von Flüe, K. Glatz,
R. A. Droeser (Basel)
Objective: Inflammation is known as an essential component of malignancies influencing the biological behavior of cancer cells. Tumor infiltration with CD8+ T-cells has been shown to be associated with
a favorable outcome in several cancer entities. CXC chemokine receptor 4 (CXCR4) binds stromal cellderived factor-1 (SDF-1), also termed C-X-C motif chemokine ligand 12 (CXCL12). SDF-1/CXCR4 signal
regulates leukocyte trafficking and is variably expressed in a number of normal and cancer tissues.
In thyroid cancer, it has been shown that CXCR4 correlates with more aggressive tumors and is associated with worse prognosis. Therefore, the aim of this study was to explore the clinicopathological
role of CXCR4 and SDF-1 with respect to the microenvironment in two collectives of well differentiated
thyroid carcinoma (WDTC) on a protein and RNA level.
Methods: A tissue microarray (TMA) of 38 tumor specimens of primary WDTC and 12 thyroidal nontumor tissue samples was analyzed by immunohistochemistry (IHC) for the expression of CXCR4,
phosphorylated (activated) CXCR4 and SDF-1. Finally, a survival analysis was performed on a larger
collective (n=456) at RNA level using data from The Cancer Genome Atlas cohort (TCGA).
Results: In our TMA cohort distribution of CXCR4, pCXCR4 and SDF-1 between tumor and non-tumor
tissue was not significantly different. In tumor tissue CXCR4 and SDF-1, but not pCXCR4 expression,
were significantly lower in smaller tumors (p=0.008 and p=0.042, respectively). In the spearman’s
correlation analysis SDF-1 correlated with CXCR4 (r=0.4) and pCXCR4 (r=0.5). Low SDF-1 expression
was associated with nodal positivity (41.7% vs 0%; p=0.0.035) in younger patients (≤45 years of age).
In the combined marker analysis of the TCGA cohort high expressions of CXCR4 and SDF-1 were as-

sociated with worse overall survival in the CD8 negative group (p=0.004) which was also significant if
only older patients (≥46 years of age) were included (p=0.012).
Conclusion: According to our data the prognostic role of CXCR4 and SDF-1 in WDTC depends on CD8
density and age.

Colon

22.1
The effect of mesenteric defect closure on internal hernias and small bowel obstruction in patients
undergoing colorectal surgery: a systematic review and meta-analysis
T. Haltmeier, T. Destefani, M. Holzgang, A. Kohler, D. Candinas, L. Brügger (Bern)
Objective: Internal hernias (IH) are potentially severe complications after colorectal surgery and may
lead to small bowel obstruction (SBO). However, the impact of mesenteric defect closure (MDC) on IH
and SBO is currently unclear. The aim of this systematic review and meta-analysis was, therefore, to
investigate the effect of MDC on IH and SBO in patients undergoing laparoscopic and open colorectal
surgery.
Methods: Ovid Medline, PubMed, and Embase databases were searched. Studies reporting MDC in
colorectal surgery were enclosed in the systematic review. Meta-analysis included studies that assessed the effect of MDC vs. non-closure (non-MDC) on IH and SBO. Meta-analysis was performed
using a random effect model. Results of individual studies were summarized as ranges. Effect sizes
were described as odds ratios (OR) with 95% confidence intervals (CI).
Results: Literature search revealed a total of 344 abstracts. Of these, 16 studies met the inclusion
criteria. Included studies comprised a total of 10,068 patients and were published between 2009 and
2019. The incidence of IH and SBO as a composite outcome ranged from 0.0 to 3.5%, whereas the
incidence of IH and SBO as single outcomes ranged from 0.0 to 2.7% and 0.0 to 1.7%, respectively. If
IH occurred, reoperation was required in 66-100% with additional bowel resections in 20-100% and
stoma-formation in 17-50%. The complication rate after reoperations was 25-100% and mortality
0-25%. Meta-analysis including four studies revealed no statistically significant effect of MDC on the
composite outcome of IH and SBO (OR 0.25, 95% CI 0.04-1.77) and SBO as a single outcome (three
studies, OR 0.48, 95% CI 0.04-5.49). The risk for IH as a single outcome was significantly lower in the
MDC group (three studies, OR 0.15, 95% CI 0.02-0.92). Heterogeneity of the studies included was low
to moderate for the composite outcome, as well as for IH and SBO as single outcomes (I2 40.3%, 0.0%,
and 45.7%, respectively).
Conclusion: In current meta-analysis, MDC was not significantly associated with the composite outcome of IH and SBO in patients undergoing colorectal surgery. However, MDC significantly reduced the
risk for IH. Based on these results, the benefit of MDC in colorectal surgery remains unclear and needs
to be addressed in further studies.

22.2
Mapping of aetiologies and clinical presentation of acute colitis: results from a prospective cohort
study in a tertiary centre
J. Meyer, J. Schrenzel, A. Balaphas, V. Delaune, M. Abbas, P. Morel, G. Puppa, L. Rubbia-Brandt,
P. Bichard, J.-L. Frossard, C. Toso, N. Buchs, F. Ris (Geneva)
Objective: Our objective was to describe the aetiologies of acute colitis and to identify patients who
require diagnostic endoscopy. Patients with symptoms of gastrointestinal infection and colonic inflammation on computed tomography were prospectively included. Those immunosuppressed, with history of colorectal cancer or inflammatory bowel disease (IBD) were excluded. Stools were screened
with BD-Max and BioFire FilmArray GI panel. Faecal calprotectin was determined. Patients with negative BD-Max underwent colonoscopy. The study was registered into clinicaltrials.gov (NCT02709213).
Methods: Patients with symptoms of gastrointestinal infection and colonic inflammation on computed
tomography were prospectively included. Those immunosuppressed, with history of colorectal cancer
or inflammatory bowel disease (IBD) were excluded. Stools were screened with BD-Max and BioFire
FilmArray GI panel. Faecal calprotectin was determined. Patients with negative BD-Max underwent colonoscopy. The study was registered into clinicaltrials.gov (NCT02709213).
Results: One hundred and seventy-nine patients were included. BD-Max was positive in 93 patients
(52%) and FilmArray in 108 patients (60.3%). Patients with infectious colitis (n=103, 57.5%) were
positive for Campylobacter spp (n=57, 55.3%), Escherichia coli spp (n=8, 7.8%), Clostridium difficile
(n=23, 22.3%), Salmonella spp (n=9, 8.7%), viruses (n=7, 6.8%), Shigella spp (n=6, 5.8%), Entamoeba histolytica (n=2, 1.9%) and others (n=4, 3.9%). Eighty-six patients underwent colonoscopy, which
was compatible with ischemic colitis in 18 patients (10.1%) and IBD in 4 patients (2.2%). Among
patients with negative FilmArray, a faecal calprotectin >625μg/g allowed identifying patients with IBD
with an area under ROC curve of 85.1%. Introduction of a diagnostic management algorithm including
FilmArray and faecal calprotectin could allow decreasing unnecessary colonoscopies from 82 to 29
(corresponding to a decrease of 64.6%).
Conclusion: Computed tomography-proven colitis was mostly of infectious aetiology. Diagnostic management of patients with acute colitis should include broad molecular testing of the stools and, in
patients with a calprotectin concentration >625μg/g, colonoscopy to exclude IBD.

22.3
Prehabilitation in patients undergoing colorectal surgery fails to confer reduction in overall morbidity:
results of a single-center, single-blinded, randomized controlled trial
S. Gloor1,2, M. Misirlic1, C. Frei-Lanter1,3, P. Herzog1, P. Müller1, J. Schäfli-Thurnherr1, D. Schregel1, T. Lamdark1, R. Wyss1, I. Unger1, D. Gisi1, N. Greco1, G. Mungo1, M. Wirz1, D. A. Raptis4, C. Tschuor1,5, S. Breitenstein1 (1Winterthur, 2Bern, 3Zollikerberg, 4London/UK, 5Zurich)
Objective: Patients undergoing major surgery are prone to a functional decline due to the impairment
of muscle, cardiorespiratory and neurological function as a response to surgical stress. Currently, there
are solely weak recommendations in the ERAS protocol regarding the role of preoperative physical
activity and prehabilitation in patients undergoing colorectal surgery. Studies in heterogenous cohorts
showed contradictory results regarding the impact of prehabilitation on the reduction of postoperative
complications. This randomized controlled trial assesses the impact of prehabilitation on postoperative complications in patients undergoing colorectal surgery within an ERAS protocol.
Methods: Between July 2016 and June 2019, a single-center, single-blinded , randomized controlled
trial designed to test whether physiotherapeutic prehabilitation vs. normal physical activities prior to
colorectal surgery may decrease morbidity within a stringent ERAS protocol was carried out. The primary endpoint was postoperative complications assessed by Comprehensive Complications Index
(CCI®). Primary and secondary endpoints for both groups were analyzed and compared.
Results: A total of 107 patients (54 in the pERACS and 53 in the control cohort) were included in the
study and randomized. Dropout rate was 4.5% (n = 5). Mean age (SD) in the control cohort was 65
(29–86) and 66 (24–90) years in pERACS cohort. The pERACS cohort contained more female patients
(40% vs. 55%, p = 0.123) and a higher percentage of colorectal adenocarcinoma (32% vs. 23%, p =
0.384) although not significant. Almost all patients underwent minimally invasive surgery in both cohorts (96% vs 98%, p=1.000). There was no between-cohort difference in the primary outcome measure 30-day Comprehensive Complications Index (15 [0 – 49] vs. 18 [0 – 43], p = 0.059). Secondary
outcome as complications assessed according to Clavien-Dindo, length of hospital stay, reoperation
rate and mortality showed no difference between both cohorts.
Conclusion: Routine physiotherapeutic prehabilitation cannot be recommended for patients undergoing colorectal surgery within an ERAS protocol (Grade A recommendation). To eliminate other confounders like geographical difference or difference in surgical technique, further multicenter RCTs are
needed.

22.4
High expression of CD34 protein in stage IIA rectal cancer is independently associated with better
prognosis
A. Lalos1, A. Wilhelm1, S. Staubli1, A. Posabella1, B. Weixler2, M. von Flüe1, R. A. Droeser1, A. Tampakis1
(1Basel, 2Berlin/DE)
Objective: Colorectal cancer (CRC) remains the third most common cause of death from malignancies, while 30% of all these tumors develop in the rectum. The proximity of the rectum to vital structures,
and in some cases the use of neoadjuvant treatment, make the surgical resection of this tumor a great
challenge even for highly qualified surgeons. Understanding the mechanisms of rectal cancer (RC)
development could lead to new concepts in the approach of diagnosis, prognosis, and eventually treatment of this disease. Despite the fact that TNM classification represents the gold standard tool for the
staging of RC, a significant number of studies has recently focused on the association between the
tumor microenvironment and RC. CD34 is a transmembrane phosphoglycoprotein expressed on human hematopoietic progenitor and vascular endothelial cells, as well in malignant tissues. It has also
been shown to be involved in tumor invasion and angiogenesis. Because of the controversial data ,
we examined the expression of CD34 protein in RC specimens after stratifying the patients according
to their UICC stage.
Methods: In our retrospective study, we included 364 patients with unselected, clinically annotated
primary RC specimens. We analyzed a tissue microarray (TMA) of these specimens by immunohistochemistry (IHC) for the expression of CD34 protein by tumor cells.
Results: After stratifying the patients in nodal negative and positive groups, we found that the patients
with Stage IIA tumors and high expression of CD34 protein had a favorable 5-year overall survival rate
(53%; 95%CI = 40.0 – 65.1%) compared to tumors without expression of CD34 protein (26%; 95%CI
= 10.7 – 44.6%, p = 0.003). Univariate and multivariate Hazard Cox regression survival analysis revealed that the combined the expression of CD34 protein was an independent, favorable, prognostic
marker for overall survival in the stage IIA RC (HR = 0.39, 95%CI = 0.19 – 0.79; p = 0.009).
Conclusion: Our data show that the expression of CD34 protein represents an independent, favorable,
prognostic condition in nodal negative stage IIA RC. Thereby, we provide novel insights into the prognostic role of the tumor microenvironment in RC that might help in the development of novel treatment
modalities by its modification.

22.5
Evaluation of the prognostic relevance of the recommended minimum number of lymph nodes in colorectal cancer – a propensity score analysis
M. Ramser1, R. Warschkow2,3, C. Viehl4, C. Kettelhack5, M. Zuber1,5, B. Weixler6 (1Olten, 2St.Gallen, 3Heidelberg/DE, 4Biel, 5Basel, 6Berlin/DE)
Objective: Nodal status in colorectal cancer (CRC) is an important prognostic factor and adequate
lymph node (LN) staging is crucial. Whether the number of resected and analysed LN has a direct
impact on overall survival (OS), cancer-specific survival (CSS) and disease-free survival (DFS) is much
discussed. Guidelines request a minimum number of 12 LN to be analysed. Whether that threshold
marks a prognostic relevant cut-off remains unknown.
Methods: Patients operated for stage I-III colorectal cancer were identified from a prospectively maintained database. Patients were grouped according to the number of LN (>=12 vs. <12). The impact of
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the number of analysed LN on OS, CSS and DFS was assessed using Cox regression and propensity
score analysis. The diagnostic accuracy was assessed with Akaike’s IC and iAUC.
Results: Of the 687 patients, 81.8% had >=12 LN resected and analysed. Median LN yield was 17.0
(IQR 13.0-23.0). Resection and analysis of >=12 LN was associated with improved OS (HR=0.73,
95%CI:0.56-0.95, p=0.033), CSS (HR 0.52, 95%CI:0.31-0.85, p=0.030) and DFS (HR=0.73,
95%CI:0.57-0.95, p=0.030) in multivariate Cox analysis. Before the matching, the propensity score
indicated a strong and clinically relevant bias regarding the observed patient characteristics in the two
groups. After the matching procedure, the propensity score was the same in the two patient groups,
for patients with <12 LN compared to patients with >=12 LN (p=0.992), thus indicating no persisting
bias regarding the observed patient characteristic in the two groups. Accordingly, resection of >=12 LN
was significantly associated with improved OS (HR=0.59; 95%CI:0.43-0.81; p=0.002), CSS (HR=0.34;
95%CI:0.20-0.60; p<0.001) and DFS (HR=0.55; 95%CI:0.41-0.74; p<0.001) compared to patients
with <12 LN (Figure 1). AIC identified 14 LN for OS and 13 LN for CSS as the statistically optimal cut-off.
For iAUC, the highest values were observed for 14 and 15 LN alike (Fig2).
Conclusion: Eliminating biasing factors by a propensity score matching analysis underlines the prognostic importance of the number of analysed LN. The set threshold marks the minimum number of
required LN but nevertheless represents a cut-off regarding outcome. This analysis therefore highlights
the significance and importance of adherence to surgical oncological standards and suggests an adaptation of the number of minimally required LN for future guidelines.
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Objective: Surgical skill is correlated with clinical outcomes. Therefore, the assessment of surgical
skill is of major importance to improve clinical outcomes and increase patient safety. However, surgical skill assessment often lacks objectivity and reproducibility. Furthermore, it is time-consuming and
expensive. Therefore, we developed an automated surgical skill assessment using machine learning
algorithms.
Methods: Surgical skills were assessed in videos of laparoscopic cholecystectomy using a three-step
machine learning algorithm. First, a three-dimensional convolutional neural network was trained to
localize and classify the instruments within the videos. Second, movement patterns of the instruments
were recorded over time and extracted. Third, the movement patterns were correlated with human surgical skill ratings using a linear regression model to predict surgical skill ratings automatically. Machine
ratings were compared against human ratings of four board certified surgeons using a score ranging
from 1 (poor skills) to 5 (excellent skills).
Results: Human raters and machine learning algorithms assessed surgical skills in 242 videos. Interrater reliability for human raters was excellent (79%, 95%CI 72-85%). Instrument detection showed an
average precision of 78% and average recall of 82%. Machine learning algorithms showed an 87%
accuracy in predicting good or poor surgical skills, when compared to human raters.
Conclusion: Machine learning algorithms can be trained to distinguish good and poor surgical skills
with high accuracy. This work was published in Sci Rep 11, 5197 (2021). https://doi.org/10.1038/
s41598-021-84295-6
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Surgical skill assessment using machine learning algorithms
J. L. Lavanchy1, J. Zindel1, K. Kirtac2, I. Twick2, E. Hosgor2, D. Candinas1, G. Beldi1 (1Bern, 2Berlin/DE)
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Objective: Laparoscopic cholecystectomy is one of the most common laparoscopic procedures. The
critical phase of this intervention consists in dissecting the hepatocystic triangle and clipping the cystic
artery and duct. Poor visibility of the clipper tips can result in unintentional clipping of neighboring
tissues (“past-pointing”) or improper enclosing of the artery or duct, leading to hemorrhage or bile
leaks. To improve patient safety during this clipping phase, we propose real-time intraoperative feedback to alert a surgeon when departing from safe behavior, i.e., losing visibility of the clipper tip. This is
achieved using a deep learning model which classifies the clipper tip visibility in each frame.
Methods: We tailored a dataset for our application by selecting frames containing a clipper that were
selected from 300 laparoscopic cholecystectomy videos. These 122k frames were annotated with binary labels: clipper tip visible/invisible. A frame was labelled as tip visible when the tips of both clipper
jaws were visible. Frames in which the clipper tip was occluded (e.g. by tissue) or frames with poor image quality (e.g., bad contrast, blurriness/smoke) were labelled as tip invisible. Frames from 29 videos
were set aside for a test set; the remaining frames were used for training/validation (80%, 20% resp.).
Using a 5-fold cross-validation scheme, convolutional neural networks (Resnet50 architecture) were
trained to classify the clipper tip visibility in each frame. Finally, 5 neural networks trained in the crossvalidation were ensembled into a single model by averaging their predictions.

Results: On the test set, the ensembled model achieved an AUROC of 0.906 and a specificity of 64.5%
at 95% sensitivity. Looking at per video performance, the median specificity across videos raised to
76.6% (at 95% sensitivity). That is, the model would correctly detect 95% of the clipper tip not visible
cases; in the majority of the interventions, 7 out of 10 warnings would be justified.
Conclusion: We propose a novel safety feedback which warns on poor visibility of the clipper while
clipping the cystic duct or artery. While being accurate, our technical solution runs in real-time, a requirement for intraoperative use. We believe this feedback can raise surgeons’ attentiveness when
departing from safe visibility during this critical phase of laparoscopic cholecystectomy.

25.3
How surgical training in Switzerland affects outcomes and new predictors for teaching
B. Moeckli1, S. A. Käser2, A. Andres1, C. Toso1 (1Geneva, 2Solothurn)
Objective: Teaching in the operating room represents the cornerstone of surgical education. Residents
need to perform a sufficient number of basic procedures in order to gain independence. However, it is
still debated what impact surgical teaching has on outcomes. With this study, we provide recent data
of a large national cohort and identify new factors that are associated with increased teaching.
Methods: We studied common procedures that are essential for surgical training: Laparoscopic Appendectomy (LA), Laparoscopic Cholecystectomy (LC), ostomy closure (OC), laparoscopic (LH) and
Open Inguinal Hernia Repair (OH). The national database of the Swiss association for quality management in surgery was screened, and 72072 patients were identified from 2009 to 2019. Teaching was
defined as a procedure mainly performed by a surgeon in training under supervision.
Results: A minority of basic surgical procedures were used for teaching (LA 28.1%, LC 22.3%, OC
21.5%, OH 31.8%, LH 6.3%), even in teaching hospitals of >200 beds (LA 33.0%, LC 32.9%, OC 27%,
OH 51.5%, LH 6.5%). During the study period, there was also generally a trend towards less teaching, exemplified by the two most frequent procedures: LA 35.6 to 26.7% (-25.0%, p=<0.001), LC 27.6
to 18.9% (-31.5%, p=<0.001). Operating time was significantly longer for procedures that were used
for teaching with a more pronounced effect for inguinal hernia repairs: LA 63.4 vs 57.5min (+10.3%,
p=<0.001), LC 84.0 vs 74.9min (+12.1%, p=<0.001), OC 88.6 vs 81.6min (+8.6%, p=<0.001), OH 81.5
vs 68.3min (+19.3%, p=<0.001), LH 97.9 vs 73.8min (+32.7%, p=<0.001). The overall complication
rate for LA (2.6 vs 1.8%, p=<0.001) and LC (3.6 vs 2.8%, p=<0.001) were slightly higher in the noteaching group and without a significant difference between the groups for OC, LH and OH. We identified the following parameters associated with increased teaching: A hospital size above 200 beds
(OR=2.48, p=<0.001), an operation during office hours (OR=1.27, p=<0.001), the summer months
(OR=1.11, p=<0.001) and weekdays (OR=1.10, p=0.003).
Conclusion: The teaching of basic surgical procedures appears safe. Even if associated with longer
operating times, it should be promoted as teaching is currently only performed in a minority of procedures (10-33%).

25.4
COVID-19 hat keinen Einfluss auf die Bereitschaft von orthopädisch-unfallchirurgischen Patienten
eine Online-Videosprechstunde zu nutzen – eine Multicenter-Studie an 1400 ambulanten Patienten
J. Scherer1, D. A. Back2, E. Kaufmann1, V. Neuhaus1, C. Willy2, P. Hepp3, H.-C. Pape1, G. Osterhoff3
(1Zurich, 2Berlin/DE, 3Leipzig/DE)
Objective: Seit der Covid-19 Pandemie wird die vermehrte Nutzung von Telemedizin, wie zum Beispiel
die Online-Videosprechstunde (OVS), gefordert. Ziel dieser Studie war es, die Bereitschaft unter ambulanten orthopädisch-unfallchirurgischen Patienten zu erfassen, die im Zeitraum der COVID-19-Pandemie eine OVS nutzen würden und diese mit der Zeit vor der Pandemie zu vergleichen.
Methods: Eine für eine vorherige Studie entworfene Umfrage wurde an alle orthopädisch-unfallchirurgischen ambulanten Patienten in 3 europäischen Level-1 Traumazentren zwischen Juni und November
2019 abgegeben. Zwischen April und Juli 2020 (Corona-Pandemie), wurde der gleiche Fragebogen
nochmals an ambulante Patienten der Zentren abgegeben. Die Teilnahme war freiwillig und anonym.
Der Papierfragebogen beinhaltete demographische Daten, sowie fünf geschlossene als auch offene
Fragen. Der primäre Endpunkt war der Unterschied der Bereitschaft zwischen der vor-Covid-19-Kohorte
und der Covid-19-Kohorte eine OVS zu nutzen. Subanalysen wurden für das Geschlecht, Beruf sowie
verschiedene Altersgruppen (≤30 Jahre, 31-55 Jahre und >55 Jahre) getätigt.
Results: Insgesamt konnten Fragebögen von 1400 Patienten (780 vor-Covid-19 und 620 Covid-19)
eingeschlossen werden. Die Kohorten wiesen keine demographischen Unterschiede auf. In Bezug
auf die OVS-Bereitschaft ergab sich kein signifikanter Unterschied zwischen der vor-Covid-19- und
der Covid-19-Kohorte (57,6% vs. 63,9%, p=0.053). In der Altersgruppe von über 55 Jahren bestand
die geringste Bereitschaft. Mehr Teilnehmer aus der Covid-19-Kohorte gaben an, dass sie die OVS für
«persönliche Fragen an den Arzt» (68,4% vs. 61,4%, p=0.007) nutzen würden und sahen vermehrt
Vorteile wie «keine Ansteckungsgefahr» (55.2% vs. 44.4% p=0.001) und «Erreichbarkeit von überall»
(56.9% vs. 51.2%, p=0.032) in einer potentiellen OVS. In der Covid-19-Kohorte gaben weniger Patienten «kein direkter Kontakt mit dem Arzt» (40.5% vs. 49.1%, p=0.001) und «Beziehung zum Arzt könnte
sich ändern» (21.5% vs. 26.7%, p=0.024) als potentielle Nachteile der OVS an.
Conclusion: Mehr als die Hälfte der befragten orthopädisch-unfallchirurgischen Patienten würden eine
Online-Videosprechstunde nutzen. Die Covid-19-Pandemie hat die Bereitschaft hierfür nicht signifikant
gesteigert, jedoch ist die Angst vor Infektionen in der Sprechstunde gestiegen und der direkte Kontakt
mit dem Arzt sei seit der Pandemie von geringerer Bedeutung.

25.5
The use of single incision laparoscopic surgery techniques and natural orifice transluminal endoscopic surgery – a nationwide survey
R. Fahrner1, F. Mazzola1, M. Adamina2 (1Solothurn, 2Winterthur)
Objective: Since the first report of transgastric peritoneoscopic surgery in 2004, minimal invasive
surgery (MIS) including conventional laparoscopy, natural orifice transluminal endoscopic surgery
(NOTES), single incision laparoscopic surgery (SILS), and robotic surgery have gained traction in general and visceral surgery. While laparoscopic surgery is now the gold standard in many institutions,
other MIS approaches lag behind in spite of the enthusiasm of few promoters. The present study investigates the current role of NOTES and SILS in Switzerland.
Methods: All Swiss surgical departments where queried. Heads of department were asked to complete
a detailed questionnaire regarding the use of NOTES and SILS techniques, reminders were sent twice.
Results: Of 93 departments queried, 63 (68%) answered the survey and most were public hospitals
(92%). One third of general surgery departments and 46% of visceral surgery departments had the
highest accreditation level A and V1, respectively. While up to 27% of the responding hospitals had
performed NOTES in the past, only about 9% still use the technique today. Since January 2019, only two
departments performed NOTES cholecystectomy, one department NOTES colectomy and three departments NOTES total mesorectal excision. The main reasons for not performing NOTES anymore were
lack of perceived benefits, higher costs, increased morbidity in routine procedures, no patient demand,
and the lack of surgical expertise. A similar picture was found regarding the use of SILS, with 37% of
hospitals having past experience with SILS and only 13% still performing SILS procedures. Yet, significantly more institutions performed a broader range of SILS procedures today: SILS appendectomy
(n=2), SILS cholecystectomy (n=4), SILS thyroidectomy (n=1), SILS small bowel resection (n=2), SILS
colonic resection (n=5), and SILS rectal resection (n=2). The main reasons for not performing routinely
SILS were similar to the rationale against NOTES.
Conclusion: Due to technical limitations and lack of perceptible benefits, NOTES and SILS are less frequently performed nowadays than they were in the past. Only a minority of departments are still performing NOTES and SILS, including cholecystectomies, appendectomies, thyroidectomies, and bowel
resections. Whether the rise in use of robotic techniques correlates with the decrease of NOTES and
SILS needs further investigation.

25.6
Feasibility of a prehabilitation program before major abdominal surgery
D. Martin, C. Besson, B. Pache, A. Michel, S. Geinoz, V. Gremeaux-Bader, A. Larcinese, C. Benaim, B.
Kayser, N. Demartines, M. Hübner (Lausanne)
Objective: Prehabilitation programs claim to improve exercise capacity and postoperative outcomes.
The study aim was to assess the feasibility of a prehabilitation program and its effects on fitness and
clinical outcomes after major abdominal surgery.
Methods: In this prospective pilot study, patients were assigned to high-intensity physical exercise training with 3 training sessions per week for 3 weeks preoperatively. Feasibility of this intervention was
assessed based on recruitment and adherence to the training program. Impact on fitness (VO2 AT)
was evaluated and correlated with complications and length of stay (LOS).
Results: Of 980 eligible patients, 87 patients (8.9%) were approached for inclusion. Main obstacles to
not approach patients were insufficient time (< 3 weeks) prior to scheduled surgery (n=276, 28.2%) or
screening failure (n=312, 31.8%). Out of these 87 patients, 24 (28%) declined to participate, 43 (49%)
met exclusion criteria and 20 (23%) were included. Six patients (30%) could not complete the prehabilitation program due to contra-indication for exercise training evidenced during the test (n=3), lack of
motivation (n=2) and modification of the planned operating date (n=1). VO2 AT increased from 9.8 to
11.5 ml/min/kg (p=0.050). There were no correlations between the change in VO2 AT and postoperative complications (r = -0.133, p=0.649) and LOS (r = -0.94, p=0.750).
Conclusion: Prehabilitation programs are difficult to implement and many patients are either not eligible or not motivated. Future efforts should concentrate on those patients who are most likely to benefit
from these time- and cost-intensive interventions.

25.7
Outcome measurement in trauma surgery with a fracture database and clinical and patient-reported
outcome measures (PROMs)
M. Bilici, M. Morgenstern, C. Frank, N. Alispahic, A. Müller, M. Sauermann, H. Eckardt, D. Rikli (Basel)
Objective: Patient-Reported Outcome Measures (PROMs) gain growing attention. The Food and Drug
Administration suggested in 2009 to have PROMs for every new treatment and technology. The use
of PROMs was further promoted by the Patient Protection and Affordable Care Act of 2010 in the USA.
Recommendations from other national and international organizations include the OECD's Project of
Patient-Reported Indicator Surveys (PaRIS) and the International Consortium for Health Outcomes
Measurement (ICHOM). Our development and initiation of a Fracture Database started early in 2018.
We orientated our database on the role model of the Swedish Fracture Registry.
Methods: REDCap (Research Electronic Data Capture) is a web interface for a SQL (Structured Query
Language)-Database. We used it to program the Fracture Registry. We collect data about demographics, diagnosis, treatment, adverse events, clinical outcomes, and PROMs. The PROMS are recorded
with the Software 'Heartbeat ONE' vs. 6.15.4. Inclusion criteria are all patients with fractures of the
upper and lower extremity, including the pelvis and multiple injuries, treated surgically. Excluded are
all patients with fractures of the hand as monotrauma and non-surgical treatment. We established
questionnaire sets for each anatomical region. Every hospitalized patient is screened for inclusion criteria to get the baseline PROMs. Follow-up PROMs are collected at 3-months and 12-months in our
outpatient clinic.
Results: In five months of collecting PROMs, we have evaluated 599 patients, 521 fulfilling the inclusion
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Objective: Sarcomas belong to the rare diseases and its management requires a transdisciplinary
approach of several disciplines. Overall progress has been rather slow mainly because each single
discipline assesses their own data. The French sarcoma network has shown the power of a registry to
define new treatment approaches. Further, Switzerland will inaugurate a new law in 2021 on assessing the quality in medicine. However, to be able to report on quality, the capacity of assessing real-world
data is a prerequisite, as well as to have a common source of definition on the quality indicators of
sarcoma work-up (QI).
Methods: The Swiss Sarcoma Network (SSN) created a real-world data platform (www.adjumed.net)
by combining the management of the weekly sarcomaboard with the sarcoma registry. This platform
allows the collection of patient data, the analysis of each parameter in every possible combination, as
Figure 1
well as the validation through patient reported outcomes. The SSN has inaugurated an international
advisory board of world renowned sarcoma experts, among others to define 18 QI’s. These 18 QI’s
were then programmed into the digital platform such that they can be instantly assessed in real-time.
Starting in 2020, the data have been assessed prospectively.
Results: Our efforts involving numerous institutions throughout Switzerland using a digital platform
(2), to create a real-world data base registry (1) allow now to assess the demographics (3) of all
sarcomaboard presentations and patients including all disciplines and decisions instantly in real time.
A versatile analysis of all combinations of demographic data as well as QI’s (4) allow the definition of
outcome and quality parameters. Benchmarking among involved institutions, as well as on the international level becomes possible. Further, our efforts prove that the definition of QI’s is possible and that
these efforts need to be extended for each single discipline possibly throughout the geography. In a
next step, PROMS/PROVEs will be included.
Conclusion: Such real-world data registry with the capacity to report on QI’s paves the way to create a
novel ecosystem for sarcoma patient care in the future.

Objective: Nonalcoholic fatty liver disease (NAFLD) may be a risk factor for hepatocellular carcinoma
(HCC), but the extent of this association still needs to be addressed. Pooled-incidence rates of HCC
across the disease spectrum of NAFLD have never been estimated by meta-analysis.
Methods: In this systematic review, we searched Web of Science, Embase, Pubmed, and the Cochrane
library from January 1st, 1950 through July 30th, 2020. We included studies reporting on HCC incidence in patients with NAFLD. The main outcomes were pooled HCC incidences in patients with NAFLD
at distinct severity stages. Summary estimates were calculated with random-effects models. Sensitivity
analyses and meta-regression analyses were carried out to address heterogeneity. The protocol for this
review was registered in Prospero (CRD42018092861).
Results: Eighteen studies, with a total of 470,404 patients were included. In patients with NAFLD at a
stage earlier than liver cirrhosis, HCC incidence was of 0.03 per 100 person-years (PYs) (95% confidence interval 0.01-0.07, I2=98%). This rate rose to 3.78 per 100PYs (2.47-5.78, I2=93%) when
considering studies that only included patients with liver cirrhosis. Among the latter patients, those
undergoing regular HCC screening displayed an incidence of 4.62 per 100PYs (2.77-7.72, I2= 77%).
Conclusion: Patients with NAFLD-related liver cirrhosis have a risk of developing HCC similar to that
reported for patients with cirrhosis from other etiologies. Evidence documenting the risk in patients with
NASH or simple steatosis is limited, but HCC incidence in these populations may lie below thresholds
used to recommend HCC screening. Well-designed prospective studies in these subsets of patients
are needed.
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Definition and assessment of quality indicators of sarcoma work-up using a transdisciplinary realworld digital data platform
B. Fuchs1, G. Studer2, B. Bode3, S. Breitenstein1 (1Winterthur, 2Luzern, 3Zurich)

Incidence of hepatocellular carcinoma in patients with non-alcoholic fatty liver disease: a meta-analysis and meta-regression
L. Orci1, B. Caballol2, M. Sanduzzi-Zamparelli2, V. Sapena2, N. Colucci1, F. Torres2, J. Bruix2, M. Reig2,
C. Toso1 (1Geneva, 2Barcelona/ES)
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criteria. 329 (63%) questionnaire sets were completed. The mean time for answering the questions
was 11-20 minutes. The input rate of 63% for PROMs accounts for the start of the process, with 22 (4%)
patients being dismissed before answering the questionnaires. 93 (18%) patients denied participation.
52 (10%) patients were not able to participate (dementia, delirium). Other causes for missing data
were language barriers (n=28; 5%), medical reasons like polytraumatized patients (n=4; 0.8%), and
deceased patients (n=15; 2.9%).
Conclusion: Most orthopaedic trauma centers publish data about PROMs from surgically treated patients. Starting in the first quarter of 2021, we will include non-surgically treated patients. We have
optimized the process of including patients. Our aim is a response rate of more than 80% within this
year to get representing data.
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26.1
BILCAP-study: should patients with resected biliary tract cancer really receive adjuvant chemotherapy
with capecitabine?
G. Manzini1, U. Klotz2, I. Hines3, D. Henne-Bruns2, M. Kremer1, M. Kirchner4 (1Aarau, 2Ulm/DE, 3Greenville/US, 4Heidelberg/DE)
Objective: According to the 2019 published ASCO guidelines patients with resected biliary tract cancer
should be offered adjuvant capecitabine chemotherapy based solely on the results of the BILCAP trial.
Aim of this work is to analyze the quality of the BILCAP trial.
Methods: Design, conduct, statistics and reporting of the study were analyzed according to the Delphi
list and the CONSORT checklist. The risk of bias was assessed using the Cochrane Risk of Bias Tool.
Results: Several shortcomings could be identified in the study regarding design, conduct, statistics and
reporting. The BILCAP study is a randomized, controlled, multicenter, phase 3 study which was done
across 44 specialist hepatopancreatobiliary centres in the UK. Despite the inclusion of high specialized
centres, the number of included patients each year for each center is extremely low. In particular, a
total of 447 patients were included by 44 centers over a period of 11 years, meaning that less than 1
patient was included in this study every year by each center. However, the analysis was not adjusted
for center which was one of the stratification factors. Follow up treatment for patients who had disease
recurrence was not recorded. Randomization procedure is not well described. Minimization technique
was adopted for stratification but mode of application is poorly reported and the choice of variables not
justified. No blinding was present. Extensive power evaluations after adjusting the number of needed
events, due to lower event rates than expected, were not done. For the observed HR=0.81 with 234
events statistical power is only around 37%. 4 out of 9 items of the Delphi list and 6 out of 35 items of
the CONSORT checklist were not properly addressed. According to the Cochrane Risk of Bias Tool (RoB
2) the overall risk-of-bias judgment for the outcome overall survival of the BILCAP study was “some
concerns”. Almost all authors declared to have received funds from pharmaceutical companies, so
a conflict of interest cannot be excluded. Additionally, the funding agency for this study (Cancer Research UK and Roche) had an advisory role in design and the first author of the BILCAP study was also
involved in the generation of the ASCO guideline.
Conclusion: Based on the results of this study there is not enough evidence for the administration of
adjuvant chemotherapy with capecitabine in patients with resected biliary tract cancer.
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26.3
Does persistent cholecystitis after cholecystostomy increase mortality?
G. F. Hess, P. Sedlaczek, F. Haak, S. M. Staubli, S. Muenst, M. Bolli, C. J. Zech, M. Hoffmann, M. von Flüe,
R. Mechera, O. Kollmar, S. D. Soysal (Basel)
Objective: Numerous publications describe percutaneous cholecystostomy (PC) as a possible treatment option for acute cholecystitis (AC) in selected cases where laparoscopic or open cholecystectomy (CHE) is not feasible due to limited health conditions. Whereas certain experts propose PC as a
definitive therapy option for AC, a number of studies question the use of PC, due to high complication
rates, no additional benefit of PC compared to CHE, and an increased mortality. The aim of our study
was to retrospectively analyze the outcome of patients treated with PC over an extended period of time.
Methods: We conducted a retrospective study of patients who underwent PC for AC at a tertiary referral
hospital during the last 10 years. The collected data included basic demographics, details about PC
procedure, outcome, surgical-rate and final histologic diagnosis.
Results: Out of 158 patients (median age 75 years) treated with PC for AC, 47 (30%) died without
undergoing subsequent CHE. Half of the PC patients (79) underwent subsequent CHE (8% in the hot
phase), with 97% of these patients undergoing subsequent CHE within one year after PC. Seven (5%)
of them died within the first year. The overall Charlson Comorbidity Index (CCI) was 6.4 (CHE vs. no
CHE 5.3 vs. 7.4). Histologically, 22 (29%) of the 75 analyzed specimens showed chronic cholecystitis
(CC), and 57 patients (68%) had signs of an AC. In 48 patients (30%), a complication after PC occurred.
Conclusion: In our collective, the 1-year survival after PC was 72%. The majority of these patients were
in limited health conditions with a mean pre-PC CCI > 5, which implies a potential one-year mortality
rate of over 85%. Histologic examination of almost all cholecystectomy specimens showed persistent
inflammation. To our knowledge, this is the first extensive report of histologic findings in gallbladder
specimens after PC. Based on our findings, especially in view of the high mortality rate of PC patients,
we propose CHE as the treatment of choice in AC, even in chronically ill and elderly patients after stabilization, e.g. with a PC. PC represents no definitive treatment for AC and should remain a short-term

solution because of the persistent inflammatory focus. Because CHE in a critically ill patient can be
challenging, it should be performed by the most experienced surgeons.
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27.1
Patient-specific computational fluid dynamic simulation for assessing hemodynamic changes following branched endovascular aneurysm repair: a pilot study
K. Tran1, C. Deslarzes2, A. Marsden1, J. Lee1, S. Deglise2 (1Palo Alto/US, 2Lausanne)
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26.4
Shorter survival after liver pedicle clamping in patients undergoing liver resection for hepatocellular
carcinoma revealed by a systematic review and meta-analysis
C.-H. Wassmer, B. Moeckli, T. Berney, C. Toso, L. Orci (Geneva)
Objective: Liver pedicle clamping minimizes surgical bleeding during hepatectomy. However, by inducing ischemia-reperfusion injury to the remnant liver, pedicle clamping may be associated with tumor
recurrence in the regenerating liver. Hepatocellular carcinoma (HCC) having a high rate of recurrence,
evidences demonstrating an eventual association with pedicle clamping is strongly needed.
Methods: We did a systematic review of the literature until April 2020, looking at studies reporting the
impact of liver pedicle clamping on long-term outcomes in patients undergoing liver resection for HCC.
Primary and secondary outcomes were overall survival (OS) and disease-free survival, respectively.
Results: Results were obtained by random-effect meta-analysis and expressed as standardized mean
difference (SMD). Eleven studies were included, accounting for 8087 patients. Results of seven studies
were pooled in a meta-analysis. Findings indicated that, as compared to control patients who did not
receive liver pedicle clamping, those who did had a significantly shorter OS (SMD = -0.172, 95%CI:
-0.298 to -0.047, p=0.007, I2=76.8%) and higher tumor recurrence rates (odds ratio 1.36 1.01 to 1.83.
p=0.044, I2=50.7%).
Conclusion: This meta-analysis suggests that liver pedicle clamping may have a deleterious impact
on long-term outcomes. An individual patient-data meta-analysis of randomized trials evaluating liver
pedicle clamping is urgently needed.

Objective: This pilot study assessed the hypothesis that patient-specific computational fluid dynamic
(CFD) modelling can detect aortic branch hemodynamic changes following branched endovascular
aneurysm repair (bEVAR).
Methods: Patients who underwent bEVAR with the Jotec E-xtra Design for thoracoabdominal aortic
aneurysms were retrospectively selected. Using open-source SimVascular software, pre- and postoperative aortic finite element volume meshes were constructed from CT imaging. Pulsatile in-flow
conditions were derived and adjusted for patient-specific clinical variables. Outlet boundary conditions
consisted of Windkessel models approximated from physiologic flow splits. Rigid wall flow simulations were then performed on pre- and post-operative models with equivalent boundary conditions.
Computations were performed with an incompressible Navier-Stokes flow solver on a 72-core cluster.
Results: Pre- and postoperative flow simulations were performed on 10 patients undergoing bEVAR
with a total of 40 target vessels (10 celiac, 20 superior mesenteric, 20 renal stents). Compared to preoperative values, bEVAR was associated with a decrease in peak renal artery pressure (116.8 ± 11.5 vs
112.8 ± 11.6 mmHg, p<.001) and flow rate (13.7 ± 2.3 vs 12.9 ± 2.4 ml/s, p<.001). No post-operative
differences were observed in pressure or flow rates in the celiac or mesenteric arteries (p=.10-.55).
Representative perfusion waveforms from a single patient are shown in Figure 1. bEVAR resulted in
a significant increase in aortic (1.4 ± 0.5 vs 4.3 ± 2.9 dynes/cm2, p=.009) and renal artery (24.3 ±
7.1 vs 35.4 ± 12.4 dynes/cm2, p=.23) wall shear stress; however, these values remained within the
physiologic range. In certain graft configurations, 3D visualization of blood flow streamlines revealed
areas of turbulent flow at the origin of external branches which were associated with decreased target
artery perfusion (Figure 2).
Conclusion: Changes in para-visceral aortic geometry after bEVAR is associated with a decrease in
computationally estimated renal perfusion, without significant changes to celiac or mesenteric hemodynamics. Further CFD simulation-based studies are needed to assess whether changes in branch
configuration or hemodynamics after bEVAR can predict loss of branch patency.

26.5
Pure laparoscopic liver posterior sectionectomy (PLPS) with a glissonean approach: a surgery tutorial
video with digital superimposition of key anatomy points
A. Cristaudi, R. Roesel, F. Garofalo, F. Mongelli, D. Celio, P. Majno-Hurst, S. G. Popeskou (Lugano)
Objective: Laparoscopic right posterior sectionectomy is a challenging procedure that requires both
advanced surgical skills and a well-defined strategy. The main problems are the poor exposure of the
surgical field because of the close proximity to the diaphragm and the difficulties with controlling hemorrhage during deeper parenchymal transection.
Methods: A 50-year-old man presented with an hepatocellular carcinoma at the passage between S6
and S7 in a non-cirrhotic liver. The patient was placed in a semi-lateral position with the lower limbs
apart. Laparoscopic ultrasonography was used to precisely localize the tumor, to visualize adjacent
hepatic vessels and to obtain an adequate tumor-free margin. After the cholecystectomy a complete
mobilization of the right liver is obtained through a falciform, right triangular, coronary (anterior leaf)
and Makuuchi ligament transection. The hepatoduodenal ligament was then encircled using an umbilical tape to perform the intermittent Pringle maneuver. The Inflow control is achieved by extra-parenchymal means with a glissonean approach. The right posterior portal pedicle and right branch of hepatic
artery were dissected and temporally clamped with a bulldog clip to obtain ischemic delineation. The
demarcation line was then more precisely confirmed with intra-operative indocyanine green fluorescent imaging. Parenchymal transection was subsequently performed. A lipidic solution was injected
on a retrograde fashion through the cystic stump for intraoperative bile leakage identification. Final
ICG test showed a perfectly vascularized liver remnant. The specimen was finally removed in a plastic
endoscopic bag from a Pfannenstiel incision.
Results: The operation time was 593 min, the estimated blood loss was 300 mL and the total Pringle
maneuver time was 107 min. Final histopathological diagnosis showed a 5.5-cm-sized well differentiated hepatocellular carcinoma with the resection margin measuring more than 1 cm (pt1b, V/L0, G1,
R0). The patient was discharged on postoperative day 7 without any complications.
Conclusion: The Glissonean approach is feasible and safe for laparoscopic right posterior sectionectomy. ICG fluorescence imaging is a useful tool in deep liver resection with poor surgical-field view. The
test with lipidic solution for intraoperative bile leakage identification is a promising tool that deserve
future validation.

Figure 1

Figure 2

27.2
In-hospital and mid-term outcome after complex endovascular aortic repair with fenestrated and
branched stent-grafts
V. Makaloski, D. Broger, S. Weiss, S. Jungi, D. Becker, J. Schmidli (Bern)
Objective: The aim of the study is to evaluate in-hospital and mid-term outcome after complex endovascular aortic repair with fenestrated and branched stent-grafts (fEVAR / bEVAR).
Methods: This is a single-center retrospective analysis from a prospectively collected database of all
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Objective: In the past years, a paradigm shift from best medical therapy to early thoracic endovascular
aortic repair (TEVAR) has been observed in the treatment of uncomplicated type B aortic dissection
(uTBAD). We aimed to analyze outcomes after TEVAR in the acute and subacute phase of uTBAD,
focusing on aortic remodeling.
Methods: Retrospective analysis of consecutive patients who underwent TEVAR for acute or subacute
uTBAD in two tertiary referral centers from 2008 – 2017. Two assessors per center reviewed computed
tomography scans of each patient at presentation, at one year and at the last follow-up using postprocessing software.
Results: Forty-nine patients were treated with TEVAR for uTBAD. The indication for TEVAR was the presence of multiple morphologic predictors of adverse aortic outcome. The most common predictors
were a false lumen diameter of >= 22mm in 76% of patients, a primary entry tear of >= 10mm in 69%
and a total aortic diameter of >= 40mm in 67%. There were no in-hospital deaths and no deaths at
1 year. The median follow-up was 40.6 months. Three-year cumulative survival was 94% (46/49).
Fourteen secondary interventions were performed in 10 patients (20%) after a median of 4.2 months.
TEVAR lead to remodeling of the descending thoracic aorta with a median reduction of the total aortic
diameter of 4.5 mm within one year and stable diameters after three years. The median maximum
false lumen diameter diminished from 26 mm to 15 mm in one year (at 3 years: 14.8 mm).
Conclusion: In this cohort of selected patients with uTBAD and multiple morphologic predictors of
worse aortic outcome, elective acute or subacute TEVAR was associated with a low mortality and
positive aortic remodeling in the mid-term follow-up.

Maximum aortic diameter [mm] over time
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Objective: Aim of this study was to assess perioperative and long-term outcome after cervical debranching for proximal landing zone extension in thoracic endovascular aortic repair (TEVAR).
Methods: Retrospective analysis of all patients undergoing left-sided carotid-subclavian bypass (CSB)
and subclavian-carotid transposition (SCT) with simultaneous or staged TEVAR between 2010 and
2019. Endpoints were patency and re-intervention due to the debranching, postoperative stroke, cranial
nerve injury and mortality at 30 days and during follow-up.
Results: Forty-eight patients (66 ± 12 years, 81% male) had 25 (52%) CSB and 23 (48%) SCT. TEVAR
was performed simultaneously in 39 (81%). Eleven (23%) patients had simultaneous emergency debranching and TEVAR. There were eight (17%) re-interventions within 30 days: four due to local hematoma, one for bypass occlusion, two for stenosis (of which one was not confirmed intraoperatively),
and one after initially abandoned SCT with subsequent CSB on the next day. Thirty-day mortality was
2%; one patient died on the first postoperative day after combined CABG surgery and multiorgan failure. Four (8%) patients suffered postoperative strokes; three occurred after simultaneous emergency
procedures and none was fatal. Seven (15%) patients had postoperative ipsilateral cranial nerve lesions: two occurred after CSB and five after SCT. Two patients had recurrent laryngeal nerve palsy,
two had phrenic nerve injury and three had Horner syndrome. All patients had mild symptoms and
recovered mostly. During a mean follow-up of 31±29 months with a Follow-up Index of 0.77, there were
no reinterventions or occlusions, and no graft infections. Primary patency was 94%, primary assisted
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Outcome after cervical debranching for proximal landing zone extension in thoracic endovascular
aortic repair
V. Makaloski, E. Lutz, R. Bühlmann, S. Weiss, J. Schmidli (Bern)
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Objective: In patients with juxta- and pararenal or thoracoabdominal aortic aneurysms with an indication for urgent repair and contraindication for open repair, physician modified fenestrated and
branched endografts (PMEG) have been used and described in the literature. Due to the wide variety
of both available stent grafts and indications, there is no one-fits-all approach to the planning and
modification of grafts. We present two very different cases of patients who required two very different
types of PMEGs.
Results: Case 1: A 90-year-old patient was admitted with a 9cm symptomatic, now juxtarenal AAA
due to a type Ia endoleak years after infrarenal EVAR. As rupture seemed imminent and the patient
did not qualify for open repair, we offered endovascular repair using a PMEG. We used a Cook Zenith
Alpha proximal component tapered thoracic stent graft. Barb hooks were removed. 3 fenestrations
and diameter reducing ties were done. The patient was discharged on day 3. Case 2: A 62-year–old
patient had a 6.6cm asymptomatic juxtarenal aortic aneurysm with a 2cm long infrarenal neck but
with a relevant accessory left renal artery 15mm below the upper left renal. We suggested open repair
but the patient refused. Therefore, a fenestrated EVAR using a PMEG was planned. We used a Gore
Excluder C3 main body. Doing the fenestration required the partial removal of one spring. The graft
was inserted into a 20F sheath to be later used as an introducer for a 24F sheath. The patient was
discharged on postoperative day 2.
Conclusion: The two patients and their aneurysms were very different from each other and accordingly, two different stent grafts were used that require different modification procedures. Specifically,
the Zenith Alpha thoracic stent grafts’ springs are relatively wide apart which facilitates the positioning
of multiple fenestrations. The Gore Excluder C3 main body is perfectly suited for cases that require only
one fenestration because its repositioning mechanism allows for extremely easy cannulation of the
target vessel and the position of the fenestration only needs to be exact in terms of its cranio-caudal
position, while rotation hardly matters at all. Given the right indication, off the shelf standard thoracic
and abdominal aortic stent grafts can be safely modified and implanted. However, key to success is an
impeccable planning in order to avoid intraoperative surprises.

Outcome after acute und subacute TEVAR in uncomplicated type B aortic dissection
S. Jungi1,2, S. Mylonas3, M. Ante2, W. Ahmad3, K. Meisenbacher2, J. Brunkwall3, D. Böckler2 (1Bern,
2
Heidelberg/DE, 3Cologne/DE)
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Different physician modified endografts for different indications – how we do it and potential pitfalls
S. Richarz, E. Mujagic, L. Gürke (Basel)
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patency 96%, and secondary patency 100%. 9 patients died during follow-up after a mean of 30±29
months (range 0-82) all of them with patent cervical debranching.
Conclusion: Cervical debranching for proximal landing zone extension in TEVAR is a safe procedure
with an acceptable rate of early re-interventions. There is a higher risk for postoperative stroke during
simultaneous emergency debranching and TEVAR. Cranial nerve injuries and hematomas remain relevant periprocedural complications. During follow-up, excellent patency can be expected.

ef
or

patients treated electively with fEVAR or bEVAR for para/suprarenal (PAA) and thoraco-abdominal aortic aneurysm (TAAA) between September 2010 and June 2019. In-hospital and mid-term mortality,
major adverse events and re-interventions were assessed.
Results: Fifty-one patient (84% male) with a mean age of 74±7 years were analysed. Eighteen patients
(35%) had TAAA, four patients (8%) suprarenal, and 29 patients (57%) pararenal aortic aneurysms.
Mean aneurysm diameter was 64±8 mm. Thirty-eight patients (75%) underwent fEVAR and 13 patients (25%) bEVAR. A total of 157 target vessels were incorporated: 22 celiac trunks (CT), 40 superior
mesenteric arteries (SMA), 92 renal arteries (RA), two separate hepatic arteries and one splenic artery.
No in-hospital death or stroke was recorded. One patient suffered from early postoperative paraplegia
and did not recover and one had paraparesis after 38 days and recovered completely. Six patients
(12%) with patent renal arteries experienced acute postoperative kidney injury; one required temporary
dialysis. Five in-hospital re-interventions were stent-graft related (four bridging stents angioplasty and
one iliac leg extension) and seven re-interventions were not stent-graft related. Mean follow-up was
19±17 months. Eleven patients (22%) died during follow-up: nine were not aortic-related and two were
unknown. The Kaplan-Meier estimated survival rates at 1 and 2 years were 81% and 77%, respectively.
Five renal stents (5%, 5/92) occluded during follow-up: three were successfully recanalized and two
remained occluded. Ten stents (three CT, five SMA, and two RA stents required relining after 13±16
months postoperatively, resulting with estimated primary assisted patency at 2 years of 100%, 100%,
93%, and 95% for the CT, SMA, right RA and left RA, respectively.
Conclusion: Complex endovascular aortic repair with fEVAR / bEVAR for PAA and TAAA is safe with
very low early mortality and morbidity. In-stent stenosis/occlusions occurred within the first two years.
However, primary assisted patency was high. A surveillance program to detect potential stent-graft
related complications is mandatory.

27.6
In-hospital- und Langzeitüberleben nach Typ-B-Aortendissektion
D. Becker, A. Slongo, S. Jungi, S. Mosbahi, J. Schmidli, F. Schönhoff, V. Makaloski (Bern)
Objective: Es gibt wenig Daten über das Langzeitüberleben und die Todesursachen von Patienten
mit Typ-B Aortendissektion (TBAD). Das Ziel dieser Studie ist die Evaluation des In-Hospital- und Langzeitüberlebens von Patienten mit komplizierter und unkomplizierter TBAD.
Methods: Retrospektive Analyse aller Patienten, welche von 2001 - 2019 wegen einer akuten TBAD
hospitalisiert wurden. Todesdaten und – ursachen wurden aus den Krankengeschichten, durch Konsultation des Hausarztes und der Angehörigen und Anfrage beim Bundesamt für Statistik ermittelt.
Alle TBAD mit einer Malperfusion der viszeralen Organe und/oder unteren Extremitäten, unkontrollierbarer Hypertonie und Schmerzen, gedeckter/freier Ruptur sowie Zunahme des Aortendurchmessers
während des Indexaufenthalts, die eine Intervention benötigten, wurden als kompliziert bezeichnet. Die
Todesursachen wurden in aorten- und nicht-aortenassoziierte unterschieden.
Results: Insgesamt wurden 269 Patienten (71% männlich) mit einer TBAD hospitalisiert; davon hatten
116 (44%) eine komplizierte und 153 (56%) eine unkomplizierte TBAD. Das mittlere Alter lag in beiden
Gruppen bei 64 Jahren. Das mittlere Follow-up lag bei 7.04 Jahren in der Gruppe der komplizierten
TBAD, sowie bei 8.2 Jahren in der Gruppe der unkomplizierten TBAD . Während des Indexaufenthaltes
starben insgesamt 9 Patienten (7%) in der Gruppe der komplizierten TBAD. Bei 8 dieser Patienten

Figures and captions

handelte es sich um aortenassoziierte Todesfälle. Während des Follow-up verstarben 37 Patienten mit
komplizierter TBAD: 13 (35%) aortenassoziiert, 20 (55%) nicht-aortenassoziiert und bei 4 (10%) blieb
die Todesursache unbekannt. Unter den Patienten mit unkomplizierter TBAD verstarben 35 Patienten:
7 (20%) Todesfälle waren aortenassoziiert, 23 (66%) nicht-aortenassoziiert und 5 (14%) unbekannt.
Das kumulative Überleben in der Gruppe der komplizierten TBAD nach 5 / 10 Jahren liegt bei 75% /
62%, in der Gruppe der unkomplizierten TBAD bei 89% / 78%.
Conclusion: Patienten mit einer TBAD, insbesondere mit einer unkomplizierten, haben eine hohe InHospital Überlebensrate. Patienten mit einer komplizierten TBAD haben sowohl während des Indexaufenthalts als auch im Verlauf ein höheres Risiko zu versterben, insbesondere an einer aorten-assoziierten Ursache. Patienten mit einer unkomplizierten TBAD haben ein signifikant besseres Überleben.
Allerdings verstirbt auch ein relevanter Anteil aortenassoziiert.
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Conclusion: Aortic procedures in MS patients remain a challenge. Hybrid intervention combining the
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Figure 2: A. Repair of the arch with a quadrifurcated graft and elephant trunk, with beginning of the
thoracic endograft. B. ostium of the celiac trunk. C. Stented superior mesenteric artery through the
dissection stent. D. Result at the level of the renal arteries. E. 3D reconstruction with the arch repair,
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dissection stent. D. Result at the level of the renal arteries. E. 3D reconstruction with the arch repair,
the thoracic endograft followed by the 2 dissection stents.

27.7
Stent assisted balloon induced intimal disruption and relamination (STABILISE) in aortic dissection
repair: a single-center observational study
C. Deslarzes-Dubuis, R. Trunfio, J. Longchamp, A. Longchamp, J. Brusa, J.-M. Corpataux, S. Déglise
(Lausanne)
Objective: TEVAR is the treatment of choice for complicated type B aortic dissection. However, patent
false lumen remains a risk factor for aneurysmal degeneration in a majortiy of patients. The goal of the
treatment should therefore also focus on aortic remodelling and false lumen obliteration. This study
reports the mid-term results of 9 patients treated by the stent assisted balloon induced intimal disruption and relamination (STABILISE) technique for aortic dissection in our institution.
Methods: The data from all consecutive patients who benefited from the STABILISE technique for aortic
dissection in our Department between October 2014 and November 2020 were reviewed. Patients
were followed with CT scan at 1, 6 and 12 months and yearly thereafter. The primary endpoint was the
false lumen obliteration rate at 6 months. Secondary outcomes were technical success, reintervention
and mortality rate and patency rate of target vessels.
Results: Among the 9 patients included, there were6 male with a median age of 56 years old
(range31-78). Indications were type B aortic dissection with visceral or limb ischemia in 6 patients
and early aneurysmal degeneration in 1 case. In the remaining case, there was a thoracic aneurysm
following a type A aortic disseciton, prior requiring a elephant trunk. In 5 cases, deployement of TEVAR
was in zone 3 and in 3 cases a debranching of the sublcavian artery was necessary to land in zone 2.
In the last case, LSA debranching and left carotid chimney was performed to land in zone 1. There were
no intra-procedural complications. Mean duration of operation was 193 minutes. Forteen stentgrafts
and 14 uncovered dissections stents have been used. A total of 9 target vessels (1 CT, 4 SMA, 4 renals)
in 6 patients (67%) were stented through the struts of the dissection stent. The 30-day cumulative
incidence of death, stroke, and paralysis/visceral ischaemia was 0%. During the mean follow up of 18
months (range 1-69), 2 patients (22%) required a re-intervention for 1 type Ia and 1 type Ib EL. Primary
visceral stent patency was 100%. No deaths occurred. On the most recent CT scan, complete false
lumen obliteration was observed in all patients all along the throaco-adbominal aorta.
Conclusion: The STABILISE technique seems to be safe and effective to obtain durable false lumen
thrombosis and aortic remodelling in aortic dissections with the need for visceral vessles stenting.

27.8
Successful repair of an arch aneurysm with acute aortic dissection in a Marfan Syndrome patient using a hybrid surgical approach and the STABILISE technique
C. Deslarzes, M. Kirsch, S. Déglise (Lausanne)
Objective: Patients with Marfan Syndrome (MS) are at high risk of vascular complications, such as
aortic dilatation and dissection. Although open repair has shown excellent results in the proximal aorta,
endovascular treatment of MS patients is still a debated topic.
Methods: To report the case of an hybrid treatment of a concomitant aortic arch aneurysm with an
uncomplicated aortic type B dissection
Results: This is a case report of a 50-year-old woman with Marfan Syndrome (MS) and a past history of
cardiovascular surgery, who suffered acute thoracic chest pain due to an aortic arch aneurysm 75mm
in diameter with an uncomplicated aortic type B dissection starting at the level of the subclavian artery
down to the iliac bifurcation. Both renal arteries originated from the true lumen and the celiac trunk
and superior mesenteric artery (SMA) from the false lumen (Figure 1). After initial stabilization, the
patient underwent semi-elective one-stage hybrid surgery combining a total arch replacement with an

Figure 2. A. Repair of the arch with a quadrifurcated graft and elephant trunk, with beginning of the thoracic
endograft. B. ostium of the celiac trunk. C. Stented superior mesenteric artery through the dissection stent.
D. Result at the level of the renal arteries. E. 3D reconstruction with the arch repair, the thoracic endograft
followed by the 2 dissection stents.

27.9
Surgical management of a pseudocoarctation caused by aortic stent graft kinking and migration two
years after successful complex endovascular treatment for type II thoracoabdominal aneurysm
H. L. Chan, R. Bühlmann, F. Schönhoff, J. Schmidli, V. Makaloski (Bern)
Objective: Decrease of aortic sac diameter is considered as sign of successful treatment after endovascular aortic repair (EVAR). However, severely aortic sac shrinkage can have a relevant influence on
stent-graft configuration. We describe a patient who presented with pseudocoarctation caused by a
stent graft kinking two years after 4x branched EVAR for type II thoracoabdominal aneurysm.
Methods: Case report of open thoracoabdominal aortic repair after failed 4x branched EVAR.
Results: A 70-year-old female patient underwent multi-step endovascular procedures (thoracic EVAR,
4x branched EVAR and closure of additional 5th branch for sac perfusion) to minimize the risk of spinal
ischemia for a type II thoracoabdominal aneurysm. A postoperative CT-angiogram revealed complete
aneurysm exclusion with patent bridging stents and type II endoleak coming from a lumbar artery.
Six months postoperatively, a control CT-angiogram showed significant sac shrinkage at abdominal
level and fractures of the bridging stents to superior mesenteric artery and coeliac trunk. Both stents
were relined uneventfully. Two years after branched EVAR, a CT-angiogram showed additional significant sac shrinkage at the abdominal level with complete change of the branched stent-graft configuration by building a pseudocoarctation with a double 90° kinking in the visceral aortic segment.
Additionally, slight migration of the thoracic stent graft with type Ia endoleak and progression of the
descending aorta diameter was recorded. Clinically, the patient presented with bilateral claudication
and occasional abdominal pain with diarrhea. Type II open thoraco-abdominal aortic repair with removal of all stent-grafts and repair with Dacron tube prothesis and separate bypasses to four visceral
and renal arteries followed. Postoperative acute renal failure was diagnosed on day 1 due to kinking of
both renal artery anastomosis. Emergency relining of both renal arteries improved the renal perfusion,
but temporary dialysis was necessary. The postoperative course afterwards was uneventful and the
patient was discharged on day 20 without dialysis.
Conclusion: Pseudocoarctation of the aorta due to significant sac shrinkage and a double 90° kinking
of the stent graft is a rare complication after treatment with branched EVAR. This highlights the importance of close patient follow-up after bEVAR and the role of open surgery in these situations.
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Results: There were 7 residents (2 female and 5 male, median age: 29 [range: 26-34] years) who
completed the 6-month VATS simulation training program. Five residents were in their first year while
two had >3 year experience. The study group's objective performance improved significantly for all
three movement parameters in all standardized exercises (Figure 1) after the training program. The
objective performance of the unexperienced control group was comparable to the study group before training, but it remained unchanged at 6 months (p>0.05). When comparing unexperienced and
advanced residents, we observed that the training program had more impact on improving the performance for unexperienced residents (p<0.05).
Conclusion: This study suggests that the implementation of a VATS simulation training program improves the objective performance of trainees compared to controls. Such programs could be interesting adjuncts for residents.

CT scan 6 months postoperatively

CT Scan 2 years postoperatively
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Is faster better? Impact of operative time on postoperative outcomes after VATS anatomical pulmonary resection
C. Forster1, A. Ojanguren2, J. Y. Perentes2, M. Zellweger2, T. Krueger2, M. Gonzalez2 (1Sion, 2Lausanne)

VE/VCO2 slope predicts short- and long-term outcome after anatomical pulmonary resection by VATS
B. Bédat1, E. Koliakos1, M.-J. Licker2, M. Demarchi2, J. Perentes1, F. Triponez2, T. Krueger1, W. Karenovics2,
M. Gonzalez1 (1Lausanne, 2Geneva)
Objective: The ventilation-to-carbon dioxide output (VE/VCO2) slope could predict morbidity and mortality after lung resection. The aim of the study was to identify whether VE/VCO2 slope obtained from
cardiopulmonary exercise test (CPET) was an independent predictor of cardiopulmonary complications after anatomical pulmonary resection by video-assisted thoracic surgery (VATS).
Methods: We reviewed the files of all consecutive patients that underwent pulmonary anatomical resections by VATS between January 2010 and October 2020. The data were extracted from the registry
of the Centre for Thoracic Surgery of Western Switzerland. Pneumonectomies were excluded from the
study. We used a multivariable Cox regression to investigate the risk of cardiopulmonary complications
associated with the VE/VCO2 slope and other possible confounders, including the Charlson Comorbidity Index (CCI), the CPET data and pulmonary functions.
Results: In total, 1392 patients (mean age: 66±11 years; ratio female: 47%) underwent anatomical
resection by VATS. CPET was performed in 204 patients (15%). However, the VE/VCO2 slope data
were available in 145 patients, which were included for the analysis. Patients underwent segmentectomies (N=42) and lobectomies (N=101) mainly for lung cancer (96%). The average percentage of the
predicted VO2max was of 70±17%. Maximal effort during the CPET (respiratory coefficient ratio >1.1)
was not reached in 30% of patients, without impact on the VE/VCO2 slope (39±6 vs 37±7, P=0.21).
Cardiopulmonary complications appeared in 32% of patients with no mortality at 90 days. In the multivariate analysis, VE/VCO2 slope >35 was correlated with cardiopulmonary complications (OR 3.5,
95% CI [1.3-9.3], P=0.012). CCI, pulmonary functions, peak VO2 and the extension of the anatomical
resection was not associated with cardiopulmonary complications.
Conclusion: VE/VCO2 slope above 35 predicts postoperative cardiopulmonary complications in anatomical resections by VATS. The VE/VCO2 slope is independent of the intensity of effort during the CPET.
The impact of prehabilitation on the slope should be determined.

28.2
Objective performance assessment on trainees of a VATS simulation program: a prospective single
center study
E. Koliakos, B. Bédat, B. Caput, A. Hasenauer, S. Federici, A. Ojanguren-Arranz, M. Gonzalez, T. Krueger,
J. Y. Perentes (Lausanne)
Objective: A prospective single center study to assess the objective impact on motion performance of
a VATS simulation program on thoracic surgery trainees.
Methods: We developed a 6-month VATS simulation training program including exercises of progressive complexity on 3 different black box simulators: a 2D and 3D lobectomy model (Stupnik®) and a 3D
perfused lobectomy model (Crabtree®). Between November 2019 and 2020, all consecutive thoracic
surgery residents (study group) were prospectively enrolled in this weekly training program that was
supervised by a board certified thoracic surgeon. We compared an objective performance evaluation
of the study group before and after the training program by assessing movement parameters (distance
in cm, time in sec) and absence of shock/extreme motion (%) on 3 simple standardized thoracoscopic
exercises (peg placement on a board, rope insertion in loops and precision circle cutting) using the
Simball®. Also, we determined the objective performance 6 months apart of 5 final year medical students (unexperienced controls) that were not trained.
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Objective: Video-Assisted Thoracic Surgery (VATS) is now the preferred approach for standard anatomical pulmonary resections. However, operative time (OT) for this technique is correlated to many
aspects, such as the surgical complexity or the surgeon’s experience and skills. The aim of this study
was to identify the factors associated with prolonged OTs and to assess the impact of OT on the development of post-operative complications after VATS anatomical pulmonary resections.
Methods: Retrospective monocentric study including all consecutive patients undergoing a VATS anatomical pulmonary resection for benign or malignant lesions between January 2010 and December
2019. Postoperative outcomes were compared between short (<150 minutes) and long (≥150 minutes) OTs. A multivariate analysis was carried out to identify predictors of longer OTs and post-operative
complications.
Results: A total of 836 patients underwent a VATS anatomical pulmonary resection for malignant
(n=767, 91.7%) or benign (n=69, 8.3%) lesions. Lobectomies were performed in 555 (66.4%), segmentectomies in 250 (29.9%), sleeve lobectomies in 16 (1.9%), bilobectomies in 11 (1.3%) and pneumonectomy in 4 (0.5%) patients. The conversion rate to thoracotomy was 7.7%. Of those 836 patients,
495 (59.2%) were operated within 150 minutes. During the 30-postoperative day period, the overall
morbidity was significantly lower in the short OT group (29.1% vs. 40.5%; p=0.001). Both the duration
of drainage (3 vs. 4 days; p<0.00001) and the length of hospital stay (6 vs. 7 days; p<0.00001) were
significantly reduced in the short OT group. Two predictors of long OT were identified on multivariate
analysis: male sex (OR 1.41, p=0.04) and neoadjuvant chemotherapy (OR 3.46, p=0.003). A long OT
was identified as an individual predictor of postoperative complications (OR 1.84, p<0.0001).
Conclusion: A prolonged OT is an individual risk factor for postoperative complications in patients undergoing VATS anatomical pulmonary resection.

Table: Patient demographics and postoperative outcomes in the short and long OT groups.
Short OT

Long OT

Number of patients (n)

495

341

Sex ratio (female/male)

249/246

147/194

Age (median [IQR])

66 [59-73]

66 [59-73]

BMI (mean ± SD)

24.7 ± 4.8

Cardiac comorbidities (n)
Tobacco use (n)
COPD (n)
ASA score (mean ± SD)
FEV1 (mean ± SD)
DLCO (mean ± SD)
Surgical indication (n)
- NSCLC
- Pulmonary metastasis
- Benign lesion
For NSCLC, TNM stage (8th edition)
- I
- II
- III
- IV
Neoadjuvant chemotherapy (n)

Table: Patient demographics and postoperative outcomes in the UVATS and MVATS groups.

P-value

UVATS

MVATS

Number of patients (n)

143

411

0.04

Sex ratio (female/male)

75/68

201/210

0.47

0.92

Age (median [IQR])

67 [61-73]

68 [60-73]

0.7

25.8 ± 0.3

0.001

BMI (mean ± SD)

24.9 ± 4.6

25 ± 4.6

0.19

60 (12.1%)
386 (78%)
191 (38.6%)
2.44 ± 0.02

47 (13.8%)
287 (84.2%)
169 (49.6%)
2.48 ± 0.03

0.48
0.03
0.002
0.26

Cardiac comorbidities (n)
Tobacco use (n)
ASA score (mean ± SD)

13 (9.1%)
112 (78.3%)
3 ± 1.5

47 (11.4%)
315 (76.6%)
3 ± 1.5

0.43
0.56
0.13

88.4 ± 23.1
72.6 ± 20.4

83.8 ± 19.7
71.1 ± 19.4

0.003
0.3

85.4 ± 22.4
72.9 ± 21.2

85.7 ± 22.2
73.4 ± 21.3

0.52
0.28

396 (80%)
47 (9.5%)
52 (10.5%)

306 (89.7%)
18 (5.3%)
17 (5%)

<0.0001
0.03
0.01

108 (75.5%)
18 (12.6%)
17 (11.9%)

297 (72.3%)
60 (14.6%)
54 (13.1%)

0.77

278 (70.2%)
69 (17.4%)
35 (8.8%)
14 (3.5%)
9 (2.3%)

201 (65.7%)
54 (17.7%)
38 (12.4%)
13 (4.3%)
19 (6.2%)

0.2
0.94
0.13
0.63
0.01

77 (22.6%)
243 (71.3%)
13 (3.8%)
6 (1.8%)
2 (0.6%)

<0.0001
0.01
0.004
0.36
0.71

93 (86.1%)
9 (8.3%)
5 (4.6%)
1 (0.9%)
36 (25.2%)
107 (74.8%)
10 [6-16]

242 (81.5%)
35 (11.8%)
14 (4.7%)
3 (1%)
184 (44.8%)
227 (55.2%)
9 [5-15]

0.3

173 (35%)
312 (63%)
3 (0.6%)
5 (1%)
2 (0.4%)

7.4%
1 [1-3.75]

7.7%
2 [1-4]

0.9
0.018

3 [2-6]

5 [3-7]

0.0001

275 (55.6%)
220 (44.4%)
287 (58%)
39 (7.9%)
166 (33.5%)
66 (13.3%)

201 (58.9%)
140 (41.1%)
213 (62.5%)
15 (4.4%)
112 (32.8%)
63 (18.5%)

0.33
0.33
0.19
0.05
0.84
0.04

FEV1 (mean ± SD)
DLCO (mean ± SD)
Surgical indication (n)
- NSCLC
- Pulmonary metastasis
- Benign lesion
For NSCLC, TNM stage (8th edition)
- I
- II
- III
- IV
Simple segmentectomy (n)
Complex segmentectomy (n)
Number of lymph nodes dissected
(median [IQR])
Nodal upstaging (n)
Duration of drainage (days) (median
[IQR])
Length of hospitalization (days)
(median [IQR])
Mortality (30-day) (n)

0

2 (0.3%)

1.0

Overall 30-day morbidity (n)
- Cardiopulmonary
complications (n)
Readmission (n)

37 (25.9%)
28 (19.6%)

128 (31.1%)
91 (22.1%)

0.2
0.5

2 (1.4%)

8 (2%)

0.63

Conversion to thoracotomy (n)

18 (3.6%)

46 (13.6%)

<0.0001

Reoperation (n)

3 (2.1%)

12 (2.9%)

0.59

Duration of drainage (days) (median
[IQR])
Length of hospitalization (days)
(median [IQR])
Overall 30-day morbidity (n)
- Cardiopulmonary
complications (n)
Readmission (n)

3 [1-5]

4 [2-6]

<0.0001

6 [4-9]

7 [5-12]

<0.0001

144 (29.1%)
135 (27.3%)

138 (40.5%)
130 (38.1%)

0.001
0.001

19 (3.8%)

7 (2.1%)

0.15

Reoperation (n)

16 (3.2%)

11 (3.2%)

1

Type of pulmonary resection (n)
- Segmentectomy
- Lobectomy
- Sleeve lobectomy
- Bilobectomy
- Pneumonectomy
Lesion localization (n)
- Right side
- Left side
- Upper lobe
- Middle lobe
- Inferior lobe
Before 50 cases per surgeon (n)

Patient demographics and postoperative outcomes in the short and long OT groups.

28.4
Safe transition from multiportal to uniportal VATS segmentectomy
C. Forster1, B. Bédat2, J. Y. Perentes2, F. Triponez3, M.-O. Sauvain4, M. Christodoulou1, T. Krueger2,
W. Karenovics3, M. Gonzalez2 (1Sion, 2Lausanne, 3Geneva, 4Neuchâtel)
Objective: Video-Assisted Thoracoscopic Surgery (VATS) segmentectomy is increasingly performed
for malignant and benign pulmonary lesions. Uniportal VATS (UVATS) is a technically challenging procedure and little is known about the transition from standard multiportal VATS (MVATS) to UVATS. The
aim of this study was to analyze the peri- and post-operative outcomes after segmentectomy during
the transition period from MVATS to UVATS.
Methods: This multicentric retrospective study reviewed all consecutive patients undergoing VATS segmentectomy for benign or malignant pulmonary lesion between January 2016 and November 2020.
Two groups were defined according to the surgical approach (UVATS and MVATS) and postoperative
outcomes were compared.
Results: A total of 554 patients (median age: 68 years; male/female: 278/276) underwent UVATS
(n=143) or MVATS (n=411) pulmonary segmentectomy for non-small cell lung cancer (NSCLC)
(n=405), pulmonary metastases (n=78) or benign lesions (n=71). UVATS approach was launched
after 120 cases of MVATS. Patients characteristics were similar between groups, except for the type
of procedure, with a higher rate of complex segmentectomies in the UVATS group (74.8% vs. 55.2%,
p<0.0001). In case of NSCLC, the median number of dissected lymph nodes (10 vs. 9 lymph nodes),
p=0.269) and nodal upstaging (7.4% vs. 7.7%, p=0.903) were similar between UVATS and MVATS
groups, respectively. The median duration of drainage (1 vs. 2 days; p=0.018) and length of postoperative hospitalization (3 vs. 5 days; p=0.0001) were statistically different in favour of UVATS group.
Readmission and reoperation rates were similar between UVATS and MVATS groups (1.4% vs. 2%,
p=0.6 and 2.1% vs. 2.9%, p=0.6, respectively). The overall 30-day mortality rate was 0.3%. The 30-day
overall and cardiopulmonary postoperative complication rates were similar between groups (25.9%
vs. 31.1%, p=0.2 and 19.6% vs. 22.1%, p=0.5, respectively).
Conclusion: UVATS segmentectomy can be introduced safely after previous MVATS experience with
equivalent peri- and post-operative outcomes.

P-value

<0.0001
0.27

Patient demographics and postoperative outcomes in the UVATS and MVATS groups.

28.5
Social factors influencing the length of stay in hospital after anatomical resection for lung cancer
M. Patella1, R. Werner2, A. Tessitore1, T. Brunn2, I. Opitz2, S. Cafarotti1 (1Bellinzona, 2Zurich)
Objective: To investigate whether social factors influence the length of stay (LOS) in hospital after
anatomical lung resections for lung cancer, incorporating these non-clinical variables with established
confounders, among complicated and non-complicated patients.
Methods: Prospectively maintained databases on anatomical lung resections from two centers were
retrospectively culled for data. Along with clinical factors (sex, age, performance status, FEV1, DLCO
smoking status, Charlson Comorbidity Index, body mass index, surgical access, intercostal tube duration, complications), three social variables were included: living alone, place of discharge, educational
level. Multiple linear regression analysis was used to determine variables that contributed to prolong
LOS. Subgroup analyses were performed based on post-operative complications.
Results: 305 consecutive patients were included (2017-2020). 255 lobectomies, 10 bilobectomies,
35 segmentectomies and 5 pneumonectomies were performed. Median LOS was 6 days (IQR:4-9).
114 patients (37%) experienced at least 1 complication (1 to 5 grade according to the Thoracic Morbidity and Mortality system). 98 patients (32%) lived alone, 58 (19%) were not discharged home (rehabilitations or other acute departments), 131 (43%) had an educational level below secondary school.
FEV1 (p=0.008), chest tube duration (p<0.0001), performance status (p=0.02), surgical access
(p=0.02), presence of complications (p<0.0001), living alone (p=0.002) and place of discharge
(p<0.0001) significantly influenced LOS. In the complicated group, FEV1 (p=0.01), surgical access
(p=0.04) and living alone (p=0.01) were factors associated with LOS. In the non-complicated group,
intercostal tube duration (p<0.001), performance status (p=0.006) and living alone (p=0.04) remained associated with LOS.
Conclusion: Social factors influence LOS after anatomical lung resections. LOS itself does not merely
correspond to the effectiveness of surgical procedures, and its use as surrogate of quality of care
should be carefully interpreted. Moreover, these results suggest the need for closer examination of
patients background, anticipation and enhancement of post-surgical care (rehabilitation facilities) and
may help directing health care investments in this sense.

28.6
Completely thoracoscopic 3-port robotic first rib resection for thoracic outlet syndrome: a safe and
effective approach
A. Zehnder1,2, P. Dorn2, J. Lutz2, F. Minervini3, H. Gelpke1, G. J. Kocher2 (1Winterthur, 2Bern, 3Lucerne)
Objective: In thoracic outlet syndrome (TOS), the constriction between bony and muscular structures
leads to compression of the neurovascular bundle to the upper extremity. Traditional surgical techniques using supra-, infraclavicular or transaxillary approaches to remove the first rib do not usually
allow good exposure of the entire rib and neurovascular bundle. We have therefore developed a robotic
approach to overcome these limitations.
Methods: Between January 2015 and November 2020, 38 consecutive first rib resections for neurogenic, venous or arterial TOS were performed in 34 patients at our institutions. For our completely
portal approach, we used two 8mm working ports and one 12mm camera port.
Results: The surgery time was between 71 to 270 min (median 133 min, SD+/-44.7 min) without any
complications. Chest tube was removed on postoperative day 1 in all patients and the hospital stay
after surgery ranged from 1 to 7 days (median 2 days, SD+/-2.1 days). No relevant intra- or postoperative complications were observed and complete or subtotal resolution of symptoms was seen in all
patients.
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Conclusion: The robotic technique described here for first rib resection has proven to be a safe and effective approach. The unsurpassed exposure of the entire first rib and possibility for a robotic-assisted
meticulous surgical dissection has prevented both intra- and postoperative complications. This makes
this technique unique as the safest and most minimally invasive approach to date. It helps improving
patient outcomes by reducing perioperative morbidity with an easily adoptable procedure.

28.7
Management of malignant pleural effusion. A retrospective study comparing efficiency and outcomes
of VATS talcum pleurodesis, insertion of tunneled pleural catheter (PleurX®), and a combination of
both
L. F. Azenha Figueiredo, S. Deckarm, G. Kocher (Bern)
Objective: The management of malignant pleural effusion is a common problem in thoracic surgery.
Patients are often polymorbid and are usually referred at a terminal stage of their oncological disease.
Our objective was to compare the efficiency and outcomes after different treatment strategies of malignant pleural effusion.
Methods: We retrospectively reviewed the charts of a total of 416 patients treated during the period
of 2010 to 2020 who underwent thoracoscopic pleurodesis with or without implantation of tunneled
pleural catheter (TPC) as well as patients who underwent the implantation of TPC alone. Primary
outcome was postoperative survival and secondary outcome was length of stay (LOS). In addition,
we documented the recurrence of ipsilateral pleural effusion and the need for reintervention as well as
the pulmonary reexpansion of the lung on postoperative chest x-ray. Inclusion criteria were malignant
pleural effusion and documented follow-up until time of death. Exclusion criteria were treatment for
mesothelioma, pneumothorax and emphysema.
Results: A total of 199 patients were included for analysis. Median LOS of patients treated with implantation of TPC alone in analgosedation (n=28) was 1 day (range:1-4 days). Median LOS of patients who
received video-assisted talcum pleurodesis (n=65) without implantation of a TPC was 6 days (range
1-38 days). Median LOS of patients who received VATS talcum pleurodesis and TPC (n=106) was 3
days (range 1-34 day). The difference in LOS was statistically significant (p<0.05). Median overall
survival was 108 days (range 3-3001 days). There was no statistically significant difference in survival
between the different treatment groups (p=0.47).
Conclusion: The primary goal when treating patients with malignant pleural effusion is relief of dyspnea and/or pain and to keep the duration of the inpatient treatment to a minimum. In patients with
a considerable surgical risk due to comorbidities and their underlying oncological disease and who
don’t require the sampling of histological material, a conservative treatment option with implantation
of a TPC can be sufficient. The additional insertion of a TPC not only reduces the length of stay, but also
has a positive effect on the efficacy of the pleurodesis in terms of less recurrence. We therefore recommend the routine use of TPC when performing VATS talcum pleurodesis in patients with malignant
pleural effusion.
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34.1
Trocar site closure with a novel anchor-based (neoClose®) system versus standard suture closure: a
prospective randomized controlled trial
P. Iranmanesh1,2, K. Bajwa2, B. Snyder2, T. Wilson2, K. Chandwani2, S. Shah2, E. Wilson2 (1Geneva,
2
Houston/US)

Objective: Patients with obesity have a higher risk of trocar site hernia. The objective of the present
study was to compare a standard suture passer versus the neoClose® device for port site fascial closure in patients with obesity undergoing laparoscopic bariatric surgery.
Methods: This is a randomized, controlled trial with two parallel arms. Thirty five patients with BMI ≥
35 kg/m2 and undergoing laparoscopic sleeve gastrectomy or Roux-en-Y gastric bypass were randomized to each group. Port site fascial closure for trocars ≥ 10 mm was performed with the neoClose®
device in the study group and the standard suture passer in the control group. Primary outcomes were
time required to complete closure and intensity of postoperative pain at the fascial closure sites. SecDiscussion
ondary outcomes were intraabdominal needle depth and incidence of trocar site hernia.
Results:
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andresulted
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p
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closure
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All fatal
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COVID-Q
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of >depth
2.0. (3.3 cm vs 5.2 cm,
p < 0.0001) compared to the standard suture passer. There was no trocar site hernia at the one-year
LCTA enabled
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in eitherserial
group.3D reconstruction of infiltrated and collapsed lung areas in Lung CTs. This ma
®
be of greatUse
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of infiltrates
any origin,
but especially
useful forintraoperathe identificatio
Conclusion:
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resulted inoffaster
fascial closure
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patients
“at risk”postoperative
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of COVID-19.
ard suture passer. These data need to be confirmed on larger cohorts of patients with longer follow-up,
especially in terms of long-term hernia recurrence rates.
(1) Lung CT Analyzer: https://github.com/rbumm/SlicerLungCTAnalyzer

28.8
First results of spatial reconstruction and quantification of COVID-19 chest CT infiltrates using lung CT
analyzer and 3D slicer
R. Bumm1, A. Lasso2, N. Kawel-Böhm1, A. Wäckerlin1, P. Ludwig1, M. Furrer1 (1Chur, 2Kingston/JM)
Objective: Lung CT scans are early diagnostic tests in evaluation of COVID-19 patients. Data are usually analyzed visually and the extent of infiltrations can only roughly be estimated. The aim of the present study was to create a software to spatially visualize and quantify infiltrated and collapsed areas in
lung CT scans and set these volumes into relation with non-affected lung areas.
Methods: A new software "Lung CT Analyzer" (LCTA, 1) was created from scratch in an international
team-effort within the 3D medical imaging software 3D Slicer (2). LCTA consists of two components:
"Lung CT Segmenter" implements an intuitive and semiautomatic workflow for the generation of lung
masks. LCTA then uses masked thresholds of Hounsfield units to detect non-affected versus affected
(emphysematous, infiltrated, and collapsed) areas of the lung. Intrapulmonary vessels are subtracted
from the other volumes. Segment volumes are expressed in milliliters and displayed in 3D. COVID-Q
was defined as affected divided by non-affected volume and can be calculated separately for both
lungs. 3D Slicer and LCTA are open source, freely available and maintained on Github.
Results: CT data of twelve patients with moderate to severe COVID-19 (9 m, 3 f) were selected for the
present retrospective study. All scans were performed shortly after admission. Thresholds of Hounsfield units (HU) for areas of interest were defined prior to the study and processing was identical for
all patients. The median time effort for 3D reconstruction was 8 minutes per patient. For more detailed
results please see the enclosed table. A 3D Slicer demo data set (Control) has been included for comparison.
Conclusion: The COVID-19 pandemic promoted fast-paced innovations such as LCTA in our hospital. LCTA was feasible, reproducible and easy to perform. COVID-Q correlated with COVID-19 lung
involvement in all cases. All fatal cases showed COVID-Q values of > 2.0. LCTA enabled the serial 3D
reconstruction of infiltrated and collapsed lung areas in lung CT scans. The procedure may be of great
help in the future analysis of pulmonary infiltrates of any cause. In COVID-19 disease, volumetric lung
CT reconstruction could result in the definition of new prognostic factors, identify patients “at-risk” in
the ICU, and be useful for follow-up.
(1) Lung CT Analyzer: https://github.com/rbumm/SlicerLungCTAnalyzer
(2) 3D Slicer: http://slicer.org

34.2
(2) 3D Slicer: http://slicer.org

Performing total extraperitoneal inguinal hernia repair in patients with previous abdominal surgery is
safe: an analysis of 1591 patients
H. Merker, J. Slieker, S. Soppe, A. Keerl, A. Nocito (Baden)
Objective: The safety of endoscopic total extraperitoneal inguinal hernia repair (TEP) in patients who
previously underwent open lower abdominal surgery has been discussed for many years, since operative difficulties can be expected due to adhesions and scarring. Some research has been done in this
area, most of which ask for further studies to be conducted. The aim of this study was to assess the
safety and feasibility of TEP in patients with previous lower abdominal surgery (PLAS).
Methods: We retrospectively analysed all patients who underwent a TEP inguinal hernia repair at our
institution between July 2012 and May 2018. Previous lower abdominal surgery (PLAS) was defined
as any previous open surgery with scarring below the umbilicus. In case of scars outside the midline,
these were defined as PLAS when on the same side as the operated inguinal hernia. A univariate analysis as well as logistic regression were performed to identify outcomes of surgery between patients
with- and without PLAS.
Results: In total 1591 patients were included in the study. 274 patients had PLAS, corresponding to
17.2%. Comparing to patients without PLAS, the group with PLAS had a significant higher risk of increased operation duration (odds ratio 1.07, p-value 0.004), but no increased risk of conversion, or
intra- or postoperative complications. The highest significant risk of increasing operation duration was
found after aortoiliac surgery (OR 2.08), bladder surgery (OR 1.71) or prostate surgery (odds ratio
1.22).
Conclusion: Performing TEP inguinal hernia repair after lower abdominal surgery slightly increases the
operation duration, however there is no negative effect on the length of stay and the complication- or
conversion rate. Therefore, we consider TEP to be a feasible and safe operation technique also for
patients who previously underwent open lower abdominal surgery.

34.3
Robotic inguinal hernia repair (rTAPP) – a series of 300 cases
M. Ramser1,2, J. Baur1, U. Dietz1 (1Olten, 2Solothurn)
Objective: While inguinal hernia repair using mesh is the recommended standard for most patients,
minimal invasive techniques experienced a prolonged process until broad acceptance and sufficient
expertise. Lately, a reluctance towards the integration of robotic hernia repair as a standard procedure is observed in Europe compared to the US. Nevertheless, robotic technology is a powerful tool
for increasing quality in standardized procedures. We present a large case series of inguinal hernias
repaired by robotic surgery.
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Methods: All consecutive patients receiving a robotic inguinal hernia repair with a transabdominal approach (rTAPP) in the first 18 months (May 2018 up to October 2019) after introduction of the DaVinci
Xi system at our institution were included in this study.
Results: Overall, 302 groin hernias in 225 patients were operated in the defined period. 77 patients
presented with bilateral hernias. Mean age of patients was 58.7 years, 87.6% were men. Mean BMI
25.5kg/m2. Nearly half of all operations were teaching operations making use of the available double
consoles. While in the first 6 months only 20.0% of operations were teaching procedures, the rate
increased to 60.3% in the last 6 months of the observation period. While overall 35.6% of procedures
were performed as day-surgery, the rate varied over the course of the study with 35.6% in the first 6
months, 46.0% in the second and 33.3% in the last 6 months. Operation time was 82.6min. (range
40-186) with 72min. (range 40-186) for unilateral repairs and 101.3min. (range 52-169) for bilateral
repairs. Further subgroup analysis showed that in bilateral repairs in primary hernias teaching vs.
no-teaching operations differed only marginally in time (108.9min., range 66-149 vs. 91.6min., range
52-159). Follow-up data was available for 93.8% of patients. There were no cases of recurrence; two
patients experienced postoperative pain lasting more than 30 days. Seroma was observed in 8.9%,
haematoma in 4.4% cases. Urinary retention occurred in 3.6% of patients, PE in 0.4%, DVT in 0.4%,
epididymitis in 3.1%.
Conclusion: Robotic inguinal hernia repair is an outstanding and safe procedure. The operative accuracy of the system is impressive. The availability of two consoles makes it an ideal teaching tool, allowing to train residents in inguinal hernia repair, in a high standard of safety and with good outcomes.

Figures 2. Defect in the right broad ligament.

Fig. 2 Defect in the right broad ligament

34.4
Surprising cause of an internal hernia
S. Gerber, J. M. Wilimsky, C. T. Viehl (Biel)
Objective: Small bowel obstruction is relatively common, but only 5-8% are attributed to internal hernias, which occur mostly in patients with previous abdominal surgery. Of these only 4-7% are caused
by a defect in the broad ligament. The etiology of this defect is either acquired or congenital. Aquired
defects resulting from pregnancy, childbirth, gynecological surgery or pelvic infection are most common. Congenital defects, like ruptured cystic structures in the broad ligament (remnants of the mesonephric of the müllerian ducts), are also described in the literature. Furthermore, endometriosis is often
associated in congenital defects.
Methods: A healthy 33-year old, nulliparous woman presented in the Emergency Room with massive
abdominal pain for 4 hours. She had no previous surgery, no pregnancy or childbirth but a history of irregular menstruation. Clinical examination showed abdominal tenderness in the right lower quadrant.
Basic laboratory investigations were normal, pregnancy test was negative and a gynecological examination showed no pathology. A CT-scan showed dilated loops of small bowel with a partial obstruction
in the pelvic region. The patient was transferred to the OR for diagnostic laparoscopy.
Results: Laparoscopy showed a defect of 4 cm in the right broad ligament with herniation of approxi- Figures 3. State after suture.
Fig. 3 State after suture
mately 50 cm of the jejunum, which was reduced. Only a small hyperemic area was detected, but no
further residual signs of the incarceration could be found. Hence, a bowel resection was not necessary.
Diagnostic laparoscopy revealed cysts at the right ovary, a single spot of endometriosis on the colon 34.5
and an incipient right femoral hernia. The left ovary and broad ligament were inconspicuous. The de- Laparoscopic enhanced-view totally extraperitoneal (e-TEP) repair for lumbar incisional hernia: a
case report
fect of the right broad ligament was closed by two figure-of-8 sutures.
Conclusion: An internal hernia caused by defects of the broad ligament is rare but should be consid- A. Ramistella, A. Donadini (Lugano)
ered in women with signs of small bowel obstruction or acute abdomen. Early and adequate treatment
by surgery is crucial and determines outcome. In our case, due to immediate laparoscopic surgery, Objective: The enhanced view totally extraperitoneal laparoscopic (e-TEP) inguinal hernia repair has
no bowel resection was necessary and recovery went smoothly. Our patient could leave hospital the been described as a safe and effective procedure associated with less intraoperative and postoperaday after surgery. In this case, no history of birth trauma, previous abdominal surgery or pelvic infec- tive complications, good control of postoperative pain and a decreased hospital stay. Recently, its aption was found, we therefore assume either a congenital defect or an association with extragenital plication has been extended to ventral and lumbar hernias. We hereby describe a case of incisional
endometriosis.
lumbar hernia that has been successfully repaired with the e-TEP procedure.
Methods: We present the case of an 80-year-old woman who came to our attention for a large painful
lumbar bulge, which developed a few weeks after undergoing a spondylolisthesis over T12-L1. A diagnostic CT was performed and showed a left-sided lumbar hernia containing small bowel with no signs
for incarceration. The patient was therefore referred for elective surgery. Under general anesthesia the
patient was placed in lateral decubitus position. Single-site balloon dissector was introduced and retroperitoneal space was created in caudal and cephalad direction. After trocars insertion, blunt dissection
was performed in order to develop the retroperitoneal space, until visualization of the left psoas muscle
and the aorta. The hernia sac was encountered and distal attachments were freed by both blunt and
sharp dissection, mobilizing the sac down. The abdominal wall defect was therefore closed using absorbable barbed suture. A PVDF mesh was posed and sealed with fibrin glue.
Results: Patient was discharged the following day and her postoperative course was uneventful. No
complications or relapses have been recorded until today.
Conclusion: Incisional lumbar hernia are poorly described in literature and there are no clear guidelines
regarding their management. Even if a longer follow-up is required to assess recurrences rate, when
applied to incisional lumbar hernia repair, enhanced view totally extraperitoneal laparoscopic repair
seems to be a safe and feasible approach that shows advantages like a quick recovery, good pain
control, less postoperative complications and shorter hospital stays.

Figures 1. Reduction of the incarcerated bowel.
Fig.
1 Reduction of the incarcerated bowel

34.6
Increased incidence of complicated acute appendicitis after the first COVID-19 pandemic peak: have
patients a different attitude towards COVID-hospitals?
S. Passoni, M. Giuliani, M. Arigoni (Locarno)
Objective: The 11 March 2020 the World Health Organisation considered the COVID-19 Infection a pandemic disease. Between March and May 2020, the region of southern Switzerland was affected by the
first pandemic peak, which was managed by dividing hospitals in Covid and non Covid facilities and by
reducing elective surgery. At the end of the pandemic peak hospitals returned to their original structure
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but there was concern as to possible avoidance of former COVID facilities by patients because of fear
of contracting of COVID-19 infection. For acute situations such as acute appendicitis, this could imply
a delay of treatment. The aim of this retrospective study is to analyse the increment in incidence of
complicated appendicitis in the post-pandemic period at our institution.
Methods: Clinical data of patients who underwent appendectomies in the period before and after the
COVID-19 pandemic were analysed and compared. Diagnosis was based histopathological examination and/or on intra-operative or CT findings. Complicated appendicitis was defined as the presence of
perforated or gangrenous appendicitis on histopathology or the presence of an abscess on CT scan.
The incidence of complicated appendicitis, the time between onset of symptoms and patient admission (TOSA), the initial inflammatory blood tests and the complication rate was compared between
the two periods.
Results: 79 patients were included in the study, 31 in the post-COVID-19 peak group (A), April - October 2020, and 48 in the pre-pandemic group (B), April - October 2019. Incidence of complicated
appendicitis was significantly higher in group A (55% vs 14% p=0.02). These findings correlate with a
greater TOSA (mean time 35 hours vs 17 hours, p=0.01) and higher inflammatory values in the initial
blood test, (mean WBC count 14.8 G/l vs 12.9 G/l, p = 0.08 and mean CRP value 73 mg/l vs 43 mg/l,
p=0.01) in group A.
Conclusion: Our data show a clear increase of incidence of complicated acute appendicitis after the
pandemic peak in our hospital. Indeed patients tended to wait longer to visit our emergency department after the pandemic peak. One explanation is a possible fear by the patients of contracting COVID-19 infection in a former COVID hospital. Management of surgical emergencies during and after a
pandemic peak phase should take into account the fact that patients may wait longer to visit a doctor
thus aggravating the degree of their disease.

34.7
Comparison of injury patterns between electric bicycle, bicycle and motorcycle accidents
E. Spörri, H.-C. Pape, T. Rauer (Zurich)
Objective: Electric bicycles (E-bikes) are an increasingly popular means of transport, especially in the
current Covid-19 pandemic situation. Accident statistics show that E-bikes are growingly involved in
traffic accidents. This study evaluates the injury pattern and severity of E-bike injuries in direct comparison to injuries in motorcycle and bicycle accidents.
Methods: In a retrospective cohort study, the data of 1796 patients who were treated at a Level I
Trauma Center between 2009 and 2018 due to traffic accident, involving bicycles, E-bikes or motorcycles, were evaluated and compared with regard to injury patterns and injury severity. Accident victims
treated as inpatients with at least 16 years of age were included in this study. Pillion passengers and
outpatients were excluded.
Results: The following distribution was found in the individual groups: 67 E-bike, 1141 bicycle and 588
motorcycle accidents. The injury pattern of E-bikers resembled that of bicyclists much more than that
of motorcyclists. The patients with E-bike accidents were almost 14 years older and had a higher incidence of moderate traumatic brain injuries than patients with bicycle accidents. Considering the E-bike
riders wore nearly twice as often a helmet as bicycle riders. In comparison, the motorcyclists involved
in an accident had fewer facial injuries, but more frequent and more serious injuries to the spine, abdomen and lower extremities.
Conclusion: The overall E-bike injury pattern is similar to that of cyclists. The differences in the injury
pattern to motorcycle accidents could be due to the higher speeds at the time of the accident, the
different protection and vehicle architecture. What is striking, however, is the higher age and the increased craniocerebral trauma of the E-bikers involved in accidents compared to the cyclists. Older and
untrained people who have a slower reaction time and less control over the E-bike could benefit from
head protection or practical courses similar to motorcyclists.

34.8
Recurrent complex incisional hernia repair by enhanced-view totally extraperitoneal (eTEP) technique
C. Brasset1, M.-O. Sauvain2, P. Allemann1 (1Lausanne, 2Neuchâtel)
Objective: Treatment of large recurrent abdominal wall hernias remains a surgical challenge, particularly when multiple hernias are present. Several techniques are described, most of them using open
surgery. The enhanced-view totally extraperitoneal (eTEP) approach is an emerging technique used
to treat such hernia with minimally invasive procedure. This video illustrates a step-by-step eTEP approach, used in a complex recurrent hernia repair.
Methods: A 56-years-old male had a previous epigastric hernia repair with an intraperitoneal onlay
mesh (IPOM) technique in 2018. Six months later, he presented a recurrent epigastric protrusion. He
also complained about a new painful ombilical hernia. A CT scan showed both recurrent epigastric
hernia with mesh protrusion and an ombilical hernia. The patient gave his written informed consent.
Results: Four suprapubic trocars were used to dissect the preperitoneal space below the arcuate line
and the retromuscular spaces on both sides. On the mid-line, posterior fascia was divided and both
hernia sacs were fully dissected. Both anterior and posterior sheaths were closed with self-locking nonabsorbable threads (V-lock®, Medtronic) before placing a 15x30cm Polypropylene self- gripping mesh
(Parietex® Progrip®, Medtronic). The follow-up was uneventful and the patient was discharged at day 2.
Conclusion: This video illustrates that eTEP technique can be used safely and effectively to treat complex recurrent ventral hernias even with a mesh already in place. The potential advantages of the eTEP
procedure are multiple such as improving mobility and esthetic results, reducing pain and shorting
hospital length of stay.
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35.1
Does the non-absorbable suture closure of the jejunal mesenteric defect reduce the incidence and
severity of internal hernias after laparoscopic Roux-en-Y gastric bypass?
R. Schneider*, M. Schulenburg*, M. Kraljević, J. M. Klasen, T. Peters, B. Wölnerhanssen, R. Peterli
(Basel)
*Equal contribution
Objective: Internal hernias (IH) are frequent complications after laparoscopic Roux-en-Y gastric bypass (LRYGB). Closure of the jejunal mesenteric and the Petersen defect reduces IH incidence in prospective and retrospective trials. This study investigates whether closing the jejunal mesenteric space
alone by non-absorbable suture and splitting the omentum can be beneficial to prevent IH after LRYGB.
Methods: Observational cohort study of 785 patients undergoing linear LRYGB including omental split
at a single institution, 493 without jejunal mesenteric defect closure, 292 with closure by non-absorbable suture with a minimal follow-up of 2 years. Patients were assessed for appearance and severity
of IH. Additionally, open mesenteric gaps without herniated bowel, as well as early obstructions due to
kinking of the entero-enterostomy (EE) were explored.
Results: By primary mesenteric defect closure, the rate of manifest jejunal mesenteric and Petersen IH
could be reduced from 6.5% to 3.8%, but without reaching statistical significance. The most common
location for an IH was the jejunal mesenteric space, where defect closure during primary surgery could
reduce the rate of IH from 5.3% to 2.4%. Higher weight loss seemed to increase the risk of developing
an IH.
Conclusion: The closure of the jejunal mesenteric defect by non-absorbable suture can reduce the
rate of IH at the jejunal mesenteric space after LRYGB. However, the beneficial effect in our collective is
smaller than expected, especially in patients with excellent weight loss. Petersen IH rate remained low
by consequent T-shape split of the omentum without suturing of the defect.

35.2
Parenchymal-sparing hepatectomy for colorectal liver metastases reduces postoperative morbidity
while maintaining equivalent oncologic outcomes compared to non-parenchymal-sparing resection
A. Andreou, S. Gloor, J. Inglin, C. Di Pietro Martinelli, V. Banz, A. Lachenmayer, C. Kim-Fuchs, D. Candinas, G. Beldi (Bern)
Objective: Modern chemotherapy and repeat hepatectomy allow to tailor the surgical strategies for
the treatment of colorectal liver metastases (CRLM). This study addresses the hypothesis that parenchymal-sparing hepatectomy reduces postoperative complications while ensuring similar oncologic
outcomes compared to the standardized non-parenchymal-sparing procedures.
Methods: Clinicopathological data of patients who underwent liver resection for CRLM between
2012 and 2019 at a major hepatobiliary center in Switzerland were assessed. Patients were stratified according to the tumor burden score [TBS2 = (maximum tumor diameter in cm)2 + (number
of lesions)2)] and were dichotomized in a lower and a higher tumor burden cohort according to the
median TBS. Postoperative outcomes, overall survival (OS) and disease-free survival (DFS) of patients
following parenchymal-sparing resection (PSR) for CRLM were compared with those of patients undergoing non-PSR.
Results: During the study period, 153 patients underwent liver resection for CRLM with curative intent.
PSR was performed in 79 patients with TBS < 4.5, and in 42 patients with TBS ≥ 4.5. In patients with
lower tumor burden (TBS < 4.5), PSR was associated with lower complication rate (15.2% vs. 46.2%,
p = 0.009), and shorter length of hospital stay (5 vs. 9 days, p = 0.006) in comparison to non-PSR. For
TBS < 4.5, PSR resulted in equivalent 5-year OS (48% vs. 39%, p = 0.479) and equivalent 5-year DFS
rates (DFS, 44% vs. 29%, p = 0.184) compared to non-PSR. For TBS ≥ 4.5, PSR resulted in lower postoperative complication rate (33.3% vs. 63.2%, p = 0.031), lower length of hospital stay (6 vs. 9 days, p =
0.005), equivalent 5-year OS (29% vs. 22%, p = 0.314), and equivalent 5-year DFS rates (29% vs. 22%,
p = 0.896) compared to non-PSR. Among all patients treated with PSR, patients undergoing minimalinvasive hepatectomy had equivalent 5-year OS (42% vs. 37%, p = 0.261) and equivalent 5-year DFS
(34% vs. 34%, p = 0.613) rates compared to patients undergoing open hepatectomy.
Conclusion: PSR for CRLM is associated with lower postoperative morbidity, shorter length of hospital
stay, and equivalent oncologic outcomes compared to non-PSR independently from tumor burden.
Our findings suggest that minimal-invasive PSR should be considered as the preferred method for the
treatment of curatively resectable CRLM if allowed by tumor size and location.

35.3
Comparison of long-term survivals following hepatectomy for hepatocellular carcinoma according to
the time-point of recurrence and treatment modalities for recurrent disease
C. Di Pietro Martinelli, A. Andreou, S. Gloor, A. Lachenmayer, C. Kim-Fuchs, J.-F. Dufour, G. Beldi,
D. Candinas, V. Banz (Bern)
Objective: Disease recurrence following curatively intended hepatectomy for hepatocellular carcinoma
(HCC) limits oncologic outcome. Based on the extent, location and time-point of tumor recurrence, different therapeutic modalities are available to treat recurrent HCC. Therefore, our aim was to investigate
the role of these treatments and the time-point of recurrence on long-term survival.
Methods: Clinicopathological data of patients, who underwent hepatectomy for HCC at a major hepatobiliary center in Switzerland between 2012 and 2019, were assessed. Patients suffering tumor recurrence were stratified according to the treatment modalities for recurrent HCC including surgical
treatment (repeat hepatectomy or liver transplantation), interventional treatment, and conservative
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treatment (chemotherapy or best supportive care). Groups were compared regarding to overall survival (OS). Additionally, long-term outcomes were compared between patients with early (≤ 12 months)
and late (> 12 months) tumor recurrence.
Results: During the study period, 159 patients underwent hepatectomy for HCC. Median follow-up time
was 53 months. After a median time of seven (1-64) months, 74 patients were diagnosed with tumor
recurrence (47%). The majority of patients developed early recurrence (n = 49) and 58 patients had
intrahepatic recurrence only. Treatment options were re-resection, liver transplantation, interventional
methods, and palliative therapy in 5, 15, 23, and 31 patients, respectively. Surgical treatment was significantly associated with improved OS compared to interventional and conservative treatment (5-year
OS: 84% vs. 39% vs. 30%, p <0.0001). OS was significantly better among patients with late recurrence
compared to patients with early recurrence, irrespective of the treatment modality used for the recurrent disease (5-year OS: 70% vs. 38%, p = 0.008).
Conclusion: Repeat hepatectomy or liver transplantation for recurrent HCC following hepatectomy is
associated with better long-term survival compared to interventional or conservative therapies, especially for patients with late tumor recurrence. Patients with intrahepatic HCC recurrence should be
evaluated according to the extent of tumor burden, liver function, and functional status to identify the
best candidates for a surgical treatment.
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35.4

Objective: Management of poor response and of long-term complications after bariatric surgery (BS)
is complex and under-investigated. Indications and types of reoperations vary widely and postoperative complication rates are higher compared to primary BS. Benchmarking uses best performance in
a given field as reference point for improvement. Our aim was to define ‘‘best possible’’ outcomes for
elective secondary BS.
Methods: The establishment of benchmarks in secondary BS followed a standardized methodology,
based on recommendations of a Delphi consensus panel of experts. This multicenter study analyzed
patients undergoing elective secondary BS in 18 high-volume centers on 4 continents from 06/2013
to 05/2019. Twenty-one outcome benchmarks were established in low-risk patients, defined as the
75th percentile of the median outcome values of the centers. Benchmark cases had no: previous laparotomy, diabetes, sleep apnea, cardiopathy, renal insufficiency, inflammatory bowel disease, immunosuppression, history of thromboembolic events, BMI>50kg/m2 or age>65 years. Descriptive statistics,
multivariate logistic regression and data visualization were performed using the R software.
Results: Out of 44’884 elective bariatric procedures performed in the participating centers, 5’328 secondary BS cases were identified. The benchmark cohort included 3143 cases, mainly females (85%),
aged 43.8±10 years, 8.4±5.3 years after primary BS, with a body mass index 35.2±7kg/m2. Main
indications were insufficient weight loss (43%) and gastro-esophageal reflux disease/dysphagia
(25%). 90-days postoperatively, 14.57% of benchmark patients presented ≥1 complication, mortality
was 0.06% (n=2). Significantly higher morbidity was observed in non-benchmark cases (OR 1.36)
and after conversional or revisional procedures with gastrointestinal suture/stapling (OR 1.7). Benchmark cutoffs at 90-days postoperatively were ≤5.8% re-intervention and ≤8.8% re-operation rate. At
2-years (IQR 1-3) 15.6% of benchmark patients required a reoperation.
Conclusion: Secondary BS is safe, although postoperative morbidity exceeds the established benchmarks for primary BS. The excess morbidity is due to an increased risk of gastrointestinal leakage
and higher need for intensive care. The considerable rate of tertiary BS warrants expertise and future
research to optimize the management of non-success after BS.
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35.5
Comparison of robotic-assisted and open Ivor Lewis esophagectomies in 321 patients of a single
center: a case-matched analysis
K. J. Neuschütz, L. Fourie, S. Däster, M. Bolli, M. von Flüe, D. C. Steinemann, F. V. Angehrn (Basel)

*p = 0.0002

Objective: We introduced robotic-assisted Ivor Lewis esophagectomies (rob-E) using the da Vinci Xi
in Oct. 2015. Prior to that, esophagectomies were performed as open Ivor Lewis (open-E) procedures.
Aim of this study is to evaluate the safety of rob-E in comparison to open-E procedures regarding perioperative outcomes.
Methods: Retrospective analysis of prospectively collected data between Feb. 1999 and Dec. 2020.
A case-matched analysis, matching open-E to rob-E in a 1:1 manner, was conducted. Cases were
matched regarding age, gender, American Society of Anesthesiologists (ASA) score, histological type
of tumor, tumor location and stage.
Results: In the study period 321 patients underwent an esophagectomy. 76 received rob-E
andFlow
245 cytometry
Fig. 2:
Fig. 2: Flow cytometry
open-E. After matching the cases the comparison of preoperative patient and tumor characteristics
Fig. 2a: CD8+
revealed no differences between the rob-E and open-E group regarding age at time of operation
with T-cells
Fig. 2a: CD8+ T-cells
a median of 69.5 (35-83) respectively 70 (46-88) years (p=0.900), gender with 84.2% male in both Figures 1. Tumor Growth
groups (p=1.000), ASA score with 68.4% ASA 3 or 4 in both groups (p=1.000), percentage of tumor
stage III of 53.9% respectively 57.9% (p=0.707), and rate of neoadjuvant treatment of 82.9% in rob-E
and 81.6% in open-E (p=1.000). Conversion from rob-E to open-E was never necessary. For rob-E ver- Fig. 2: Flow cytometry
sus open-E no difference was found regarding overall morbidity with 69.7% versus 60.5% (p=0.307),
p < 0.05
major morbidity (Clavien-Dindo >= 3b) with 11.8% versus 14.5% (p=0.811), incidence of anastomotic Fig. 2a: CD8+ T-cells
p < 0.05
insufficiency with 7.9% versus 5.3% (p=0.745), rate of surgical reintervention with 5.3% versus 7.9%
(p=0.745), and mortality with 2.6% versus 3.9% (p=1.000). Postoperative details showed no difference including a similar duration of hospitalization with a median of 20 (13-62) respectively 18.5 (1352) days (p=0.368) and number of harvested lymph nodes with a median of 24.5 (7-59) in rob-E and
23 (2-64) in open-E (p=0.203).
p < 0.05
Conclusion: The introduction of rob-E in our institution was safe, as perioperative morbidity and mortality did not differ from the previously performed open-E. Overall, the incidence of major morbidity and
anastomotic insufficiency in rob-E and open-E show a satisfactory rate compared to previous reports
in literature. Further studies with a larger cohort of rob-E are planned in order to draw more decisive
conclusions.
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Fig. 2b: IFN-gamma+ CD
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35.6
Inhibition of SUMOylation enhances responses to irreversible electroporation in pancreatic cancer
S. Erdem1, J. S. Narayanan1, M. Worni2, Y. Chen1, R. White1 (1San Diego/US, 2Basel)
Objective: The revolutionary results of immunotherapy have not yet translated to pancreatic cancer
(PC). Irreversible electroporation (IRE) is a non-thermal ablative therapy that can generate tumor-specific immune responses, yet not sufficient to eradicate distant metastatic disease. Post-translational
protein modification (PTM) by small ubiquitin-like modifier (SUMO) is involved in carcinogenesis and
PD-L1 mediated immunosuppression. TAK-981 is a novel inhibitor of SUMOylation that has demonstrated induction anti-tumor immune responses in preclinical models. Our hypothesis is that TAK-981
will augment the effects of IRE in an immunocompetent orthotopic mouse model of PC.
Methods: The PC cell line (KPC4580P) was derived from an autochthonous tumor arising in a genetically engineered mouse model (KPC). The tumors were implanted orthotopically into the pancreas via
laparotomy. Once tumors reached 5-7 mm in diameter, mice were randomized to one of four treatment groups: IRE alone, TAK-981 alone, IRE + TAK-981, or no treatment. IRE versus sham laparotomy
(150 x 90 microsec pulses at 1500 V/cm) was performed once through second laparotomy. TAK-981
(7.5mg/kg) versus vehicle was delivered via subcutaneous injection twice weekly x four doses, starting on the day of IRE. Tumors were harvested on day 14 for flow cytometric analysis.
Results: Ultrasound was performed on days 8, 14 and 20 after initiation of treatment. Tumor growth
in the IRE + TAK-981 group was significantly inhibited compared to sham-treated tumors (Fig. 1,
*p=0.0002), and this effect persisted to day 20, even after treatment with TAK-981 was stopped on
day 11 (p <0.01). Flow cytometry revealed a greater than 2-fold increase in CD8+ T-cells (Fig. 2a, *p
<0.05) and 4-fold increase in IFN-gamma+ CD8+ T-cells (Fig. 2b, *p=0.01) in tumors treated with the
combination relative to sham-treated tumors.
Conclusion: Our results suggest that the combination of IRE with TAK-981 is associated with better local tumor control and a significant increase of CD8+ T-cells and IFN-gamma+ CD8+ T-cells. We expect
that this combination might contribute systemic immune responses that would prevent or even eradicate distant metastasis. Given that immunosuppression mediated by PD-L1 is regulated by ubiquitination and is seen in 50% of PC tumors, targeting PTM with TAK-981 might also render PC responsive to
immunotherapy with checkpoint inhibitors

Figures 2. Flow cytometry
Figures 2a. CD8+ T-cellsFigures

2b. IFN-gamma+ CD8+ T-cells

35.7
Endoscopic ultrasound-guided hepaticogastrostomy vs. ERCP for preoperative biliary drainage in patients undergoing pancreatic resection
P. Aeschbacher, A. Andreou, A. S. Wenning, S. Christen, R. Wiest, J. Maubach, D. Candinas, B. Gloor
(Bern)
Objective: Preoperative bile drainage in patients with obstructive jaundice due to pancreatic head malignancy is needed, if pancreatic head resection cannot be performed in a timely fashion. The safety
and efficacy of ultrasound-guided hepaticogastrostomy (HGS) as an alternative to the established
endoscopic retrograde cholangio-pancreatography (ERCP) with stent placement needs further investigation.
Methods: Clinicopathological data of patients who underwent partial or total pancreaticoduodenectomy between January 2017 and December 2019 in a major swiss hepatopancreatobiliary center
were assessed. We compared the HGS with ERCP/stent regarding the kinetics of bilirubin decrease,
the procedure-related morbidity, and the postoperative surgical outcomes.
Results: During the study period, 102 patients underwent pancreaticoduodenectomy or total pancreatectomy for pancreatic malignancy. Preoperative bile drainage was performed in 65 patients (20 HGS,
45 ERCP). HGS was associated with a faster (6 vs. 10 days, P = 0.042) and more effective (133
µmol/L vs. 101 µmol/L, P = 0.037) reduction of the serum bilirubin levels. HGS was safe and did
not differ from ERCP with stent placement concerning post-interventional complications (P = 0.565),
postoperative mortality (P = 0.996) and postoperative morbidity (P = 0.896), including infectious complications (wound infection, P = 0.662/ intra-abdominal abscess, P = 0.587), severe pancreatic fistula
(P = 0.587), bile leak (P = 0.131), and postoperative hemorrhage (P = 0.886).
Conclusion: HGS performed in a specialized multidisciplinary hepatopancreatobiliary center is feasible
and safe and may result in more accelerated and effective bile drainage compared to the established
ERCP. In patients with obstructive jaundice related to pancreatic malignancy unable to undergo adequate bile drainage by ERCP, HGS may be an effective alternative method enabling surgery in a timely
manner.

35.8
Continuously sutured versus linear-stapled anastomosis in 76 robotic-assisted Ivor Lewis esophagectomies
K. J. Neuschütz, L. Fourie, R. Schneider, M. Bolli, M. von Flüe, D. C. Steinemann, F. V. Angehrn (Basel)
Objective: We introduced robotic-assisted Ivor Lewis esophagectomies (rob-E) using the da Vinci Xi
in Oct. 2015. Two anastomotic techniques have been performed – continuously sutured (COSU) and
linear-stapled (LIST). Aim of this study is to evaluate the two anastomotic techniques regarding perioperative outcomes in our experience.
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Methods: Retrospective analysis of prospectively collected data between Oct. 2015 and Dec. 2020
including 76 patients. 45 underwent COSU and 31 LIST. Techniques are demonstrated with video material. Minor (Clavien-Dindo <= 3a) and major (Clavien-Dindo >= 3b) morbidity, rate of anastomotic
insufficiency, mortality, and duration of hospitalization were compared.
Results: Patient characteristics were as follows: median age of 69 (35-83) years in COSU and 70
(36-83) years in LIST (p=0.575), male gender in 84.4% of COSU and 83.9% of LIST (p=1.000), and
physical status with American Society of Anesthesiologists score 3 in 62.2% of COSU and 67.7% of
LIST (p=0.771). Concerning tumor characteristics there were 91.1% adenocarcinomas in COSU and
96.8% in LIST (p=0.642), whereas the others were squamous cell carcinomas and one neuroendocrine tumor in COSU. The tumors were stage II in 22.2% respectively 32.3% and stage III in 57.8%
respectively 48.4% of COSU and LIST (p=0.555). Comparison of minor morbidity occurring in 60.0% of
COSU and 54.8% of LIST (p=0.813), major morbidity in 8.9% respectively 16.1% (p=0.473), incidence
of anastomotic insufficiency in 8.9% of COSU and 6.5% of LIST (p= 1.000), rate of surgical reintervention necessary in 2.2% respectively 9.7% (p=0.298) as well as mortality of 2.2% in COSU and 3.2% in
LIST (p=1.000) showed no difference. Median duration of hospitalization of 20 (13-49) days in COSU
and 20 (14-62) in LIST (p=0.423) did not differ.
Conclusion: In rob-E COSU and LIST show comparable results and a preferable technique cannot be
determined yet. Our results do not support the results of previous reports (Cerfolio et al.) that demonstrated a superiority of LIST. While stapling the backside of the anastomosis in LIST impresses as an
elegant way to overcome the surgical demanding part of the anastomosis, other disadvantages such
as compromising perfusion of the gastric conduit may prevail and limit the benefits. Further studies
with a larger cohort are planned in order to draw more decisive conclusions.

Thoracic: Clinical Work II

37.1
Nicotinamide Adenine Dinucleotide (NAD+) improves lung function in rat lung ex-vivo lung perfusion
model
J. P. Ehrsam1,2, S. Arni1, J. Chen1, H. Rodriguez Cetina Biefer3, I. Opitz1, I. Inci1 (1Zurich, 2Aarau, 3Berlin/DE)
Objective: Ischemia-reperfusion injury compromises short- and long-term outcome after lung transplantation. The scarce existing data on the natural co-enzyme NAD+ suggest an antagonistic effect
on hypoxia induced vasoconstriction, removal capacity on reactive oxygen species, and anti-inflammatory effects. We therefore investigated the impact of NAD+ on ischemic rat lungs during ex-vivo
lung perfusion (EVLP).
Methods: Lungs were retrieved from 12 outbred Sprague Dawley male rats and exposed to 14 hours of
cold ischemic storage. All lungs were then perfused in a rat EVLP system for 4 hours. Lung grafts were
injected after 1, 2 and 3 hours with 2000 uM NAD+ (N=6) or placebo (N=6) in the perfusate in proximity of the pulmonary artery. EVLP physiology and biochemistry were monitored.
Results: During the 4 hours of EVLP, the lung function increased significantly in the NAD+ group when
compared to the placebo group. We monitored a higher vascular flow (p=0.018), a lower mean pulmonary pressure (p=0.007) and increased oxygenation capacity (p=0.003). Lung compliance and
weight were comparable. Tissue inflammation measured by myeloperoxidase was significantly lower
in the NAD+ group (p=0.015). In the perfusate, we observed in the NAD+ group significantly lower levels of pro-inflammatory interleukin-18 (p=0.033) and a trend towards high levels of anti-inflammatory
interleukin-10 (p=0.080) and low levels of pro-inflammatory interleukin-12 (p=0.146).
Conclusion: Findings from this preliminary study demonstrated that NAD+ is a promising agent with
both anti-inflammatory properties and the ability to improve ischemic lung function. This observation
should be validated in a large animal model.

37.2
How to gradually perform VATS complex segmentectomy
A. Hasenauer, J. Y. Perentes, E. Koliakos, C. Forster, T. Krueger, M. Gonzalez (Lausanne)

(median: 128 vs 120 minutes; p=0.119).
Conclusion: When CS are implemented gradually after previous experience with SS, short post-operative outcomes are equivalent, even during the learning curve period.

37.3
VATS lower lobectomies vs simple or complex lower segmentectomies: early post-operative outcomes
A. Hasenauer1, B. Bédat1, J. Y. Perentes1, C. Forster2, M. Christodoulou2, F. Triponez3, M.-O. Sauvain4,
T. Krueger1, W. Karenovics3, M. Gonzalez1 (1Lausanne, 2Sion, 3Geneva, 4Neuchâtel)
Objective: Anatomical resection of one, two or more segments of the lower lobe by VATS is a technically challenging procedure. It is largely unknown how this procedure compares to lower lobectomy
by VATS in terms of early post-operative outcomes.
Methods: We reviewed all consecutive patients who underwent lower lobe segmentectomy or lobectomy by VATS in the Romand University Center for Thoracic Surgery between 2016 and 2020. We
compared the patients characteristics and post-operative outcomes between both groups. We also
analyzed the outcomes between simple (S6 and basilar segment) and complex (single or combined
S7 to S10) lower lobe segmentectomy.
Results: In total, 414 patients (median age: 68 years; ratio female/male: 207/207) underwent VATS
lower lobectomy (n=201) and VATS lower segmentectomy (n=213) for malignant (n=366) or benign
lesions. (n=48). The pre-operative patients’ characteristics were similar between both groups. There
were a significantly more primary lung tumors (87% vs 68%; p<0.0001) and larger lesions (39mm vs
19mm; p<0.001) in the lobectomy group. Simple and complex segmentectomies were performed in
129 (61%) and 84 (39%) patients respectively. The in-hospital mortality (1% vs 0%) and re-operation
rate (3% vs 3.8%) were comparable between lobectomy and segmentectomy. The lobectomy group
showed a significantly increase in cardio-pulmonary complications rate (29.9% vs 19.2%; p=0.013),
prolonged length of post-operative hospitalization (median: 6 vs 4 days, p<0.0001) and prolonged
chest tube drainage (median: 3 vs 2 days; p<0.001). When comparing simple and complex segmentectomy, we did not observe statistical differences for cardio-pulmonary complications (22.5% vs
14.3%; p=0.132), length of stay (5 vs 4 days; p=0.180) or chest tube drainage (2 vs 1 days; p=0.342).
Conclusion: VATS lower lobe segmentectomies when feasible present significantly less cardio-pulmonary complications than lower lobectomy. The post-operative outcome did not differ between simple
and complex VATS segmentectomies.
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Objective: Pulmonary segmentectomies are classified into simple (SS) (trisegmentectomy or lingulectomy and superior or basilar segmentectomy) and complex (CS) (individual or bi-segmentectomy of
the upper, middle and lower lobe). The inflection point of the learning curve for video-assisted thoracoscopic surgery (VATS) segmentectomy has been described around 80 cases but well described
method to introduce practice of CS are lacking.
Methods: We retrospectively reviewed the files of all consecutive patients undergoing pulmonary segmentectomies by VATS from 2012 to 2020. We compared the post-operative outcomes before and
after the learning curve (LC) (after 80 cases) and between simple and complex segmentectomies.
Results: In total, 397 patients (median age: 68 years; ratio female/male: 202/195) underwent
VATS SS (n=193) and CS (n=204) for malignant (n=347) and benign lesions (n=50). CS included
146 (71.6%) patients who had upper lobe segmentectomies and 73 (35.8%) patients who had bisegmentectomies. The in-hospital mortality and cardio-pulmonary complications rates were respectively 0.2% and 24.2%. The re-operation rates and conversion rate were respectively 3.3% and 4.8%.
The median post-operative length of stay was 5 days (IQR: 3-8) and chest tube drainage was 2 days
(IQR: 1-5). Complex upper lobe segmentectomies were introduced after 20 cases whereas complex
lower lobe segmentectomies after 50 cases. We did not observe statistical differences between the LC
group segmentectomies (first 80 cases) with subsequent segmentectomies in term of post-operative
cardio-pulmonary complications (25% vs 24%; p=0.849) or re-operation rate (5% vs 2.8%, p=0.357).
When comparing SS with CS, we did not observe statistical differences in term of cardio-pulmonary
complications (28% vs 20.6%; p=0.085), length of drainage (2 vs 2 days; p=0.728) or operative time

complication
Duration of
chest tube
(median)
(days) (IQR)

37.4
Is palliative pneumonectomy for advanced cancer patients justified?
G. Haessig, I. Inci, S. Hillinger, D. Schneiter, I. Opitz, C. Caviezel (Zurich)
Objective: Palliative pneumonectomy in oncological terms means resection of the tumor-bearing lung
in the presence of know extrapulmonary intrathoracic spread or in the presence of distant metastasis
with the goal to relieve local symptoms. It has to be distinguished from salvage pneumonectomy in
stage IIIB non-small cell lung cancer after definitive radio-chemotherapy resulting in resectability. Usually, infectious complications as empyema or severe hemoptysis are the indications for these often
borderline cases.
Methods: We performed a single-institution retrospective analysis of all cancer patients (lung cancer
or thoracic metastasis) who underwent palliative pneumonectomy between January 2001 and Oc-
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patients after blunt trauma: long-term results in a single-cente

2

3

tober 2020. They were differentiated between rescue cases in need of emergency surgery within 12
6
hours and cases in palliative intent due to release of local symptoms (Fig1). Primary endpoint was 30day mortality. Secondary endpoints were in-hospital mortality, overall-survival and surgical morbidity.
4
Results: From all 545 performed pneumonectomies at our institution, 34 were identified as palliative,
7
22 of them in patients with lung cancer or thoracic metastasis. Five were performed as emergency
procedures. They showed a 30-day-mortality of 60%, an in-hospital mortality of 40% and a median
survival of 65 days. As indication, all patients had massive hemoptysis. 17 pneumonectomies were
5
performed in a palliative intent. Indications were empyema (8 patients), hemoptysis (6) and relief8of
respiratory symptoms (3). 30-day-mortality was 22%, in-hospital mortality 13% and median survival
4 months. In all 22 patients, postoperative major complications included atrial arrhythmias (in 23% of
patients), hemothorax (14%), re-intubation (14%) and bronchial stump insuffiency (9%).
9
Conclusion: Palliative pneumonectomy for cancer patients in the setting of empyema or recurrent hemoptysis has high perioperative morbidity and mortality and survival thereafter is short. Nevertheless,
6
surgery might be justified by allowing a patient’s discharge from hospital to return home for another
10
few months.

Rescue / Palliation: 34
Lung cancer and/or thoracic
metastasis from other
primary cancer

Central Figure

Figure 1

Nitinol NiTi Fixing Plates® for fixation of rib fractures.

Nitinol NiTi Fixing Plates® for fixation of rib fractures

7

Pneumonectomies 2001 – 2020: 545

Visual abstract

infection; in-hospital mortality was 2.9%. Fracture of the material occurred in 5.7% of the patients during the first year but removal of the material was not necessary. Analysis of the pain score showed a
decrease of the pain with a statistical significance for the whole collective and in the group with series
of dislocated fractures (p<0.001, linear mixed-effects models). Assessment of HRQOL revealed a sigNitinol
NiTi Fixing
Plates®
forscore
fixation
of and
rib long-term
fractures
nificant
improvement
of the physical
and mental
for the midanalysis.
Conclusion: Our results suggest that rib fixation with nitinol device is reliable, associated with an acCentral
Figure
ceptable
morbidity,
and significantly decreases pain and improves health related quality of life.

not including:
- NSCLC stage ≤ IIIA with failed neoadjuvant therapy (due to
i.e. empyema)
- salvage pneumonectomy after definitive radiochemotherapy
resulting in resectabililty
8

Cancer: 22

9
Rescue (emergency surgery): 5

Palliation therapy: 17

Figure 1

10
patients in need of immediate surgery within 12 hours
due to life-threatening conditions as major hemoptoe

patients initially not eligible / planned for surgery due to stage or comorbidities (i.e. NSCLC ≥ stage IIIB) but complicated with infection /
hemoptysis

37.5
Chest wall resection and reconstruction for thoracic wall malignancies: Induction therapy reduces
recurrence rates
M. Sarvan1, I. Inci1, D. Schneiter1, J. Plock2, I. Opitz1 (1Zurich, 2Aarau)
11

Objective: Chest wall resections and reconstructions are associated with significant morbidity. The Postoperative chest X-ray showing fixation of the ribs with Nitinol NiTi Fixing Plates® in a case 12 of
present analysis assess short- and long-term outcome of a large series of chest wall tumor resection dislocated, painful fractures of rib.
and –reconstruction of patients treated in a multimodal therapy concept.
Postoperative chest X-ray showing fixation of the ribs with Nitinol
12
Methods: Patients with primary and secondary chest wall malignancies were retrieved from our instiTable 1. Standard follow-up of patients undergoing rib fixation or chest wall stabilization after
14
tutional database who underwent chest wall resection and reconstruction. Beside perioperative and
of dislocated, painful fractures of rib.
13
long-term outcome with or without neo- or adjuvant therapeutic modalities were analyzed. For recon-15 blunt trauma
struction, overall morbidity was assessed using the Comprehensive Complication Index (CCI) from 0
(no complication) to 100 (death).
Preoperative
At discharge
At 1, 3, 6, 12 months
Results: The study includes 169 patients, who underwent chest wall resection and reconstruction for
postoperative
chest wall tumors between 1999 and 2018. Primary malignancies were predominantly sarcomas
Clinical examination
+
+
+
23% (n=39). For secondary malignancies, the largest subgroup was non-small cell lung cancer 38%
Wound/scar control
+
+
(n=65). 46 patients (27%) received preoperative chemotherapy, 52 patients (31%) preoperative radioChest X-ray
+
+
11
therapy. 69% of the patients (n=129) required reconstruction with either rigid and/or soft implantation
Chest CT-scan
+
Pain score
(+)
+
+
materials. Flap coverage was required in 22% (n=41), with mostly latissimus dorsi flaps in 18% (n=35)
HRQOL
(+)
+
+
of the cases. Perioperative complications occurred in 40% (n=6). Median OS was 44 months (95%
chest
X-ray
showing
fixation
of the ribs with Nitinol
12 16 Postoperative
(+): when possible according to the operation indication
confidence interval (CI): 33-55 months). Local recurrence rate was significantly lower in patients receiving preoperative chemo- and/or radiotherapy (16%) compared to patients receiving postoperative17
of dislocated, painful fractures of rib.
13
therapy (42%) or both (44%) (p=0.01). In patients receiving a preoperative chemotherapy, R0 resection was significantly more often achieved (77%) than in patients receiving no preoperative chemo-18 Table 2. Operation duration, time interval between trauma and operation, hospitalization time
therapy (56%) (p=0.02). CCI analysis showed a general low complication index with a mean of 8.7
according to the operation indication (mean value, (minimum-maximum) number of patients)
19
(range 0-100) with no significant difference comparing reconstruction groups (p=0.26). Defect size
had no influence on CCI (p=0.069).
Conclusion: Surgical therapy is the cornerstone for the treatment of chest wall malignancies and can
Operation
Time interval between
Hospitalization time
duration (min)
trauma and operation (d)
(d)
be performed with reasonable complication rates. Induction chemo-and/or radiotherapy improves
the probability of free resection margin and provides longer survival. Complication severity analysis
Dislocated,
109 (51-230) 47 14 (1-77) 47
15 (5-52) 47
painful fractures
showed overall low rates complications for different reconstructive patterns.
Flail chest
Emergency
Pseudoarthrosis

37.6

35 (0-152) 6
13 (2-28) 6
437 (95-1273) 11

21 (8-35) 6
8 (3-13) 6
6 (4-10) 11

20

Chest wall stabilization and rib fixation using a nitinol screwless system in selected patients after
blunt trauma: Long-term results in a single-center experience
21
A. Hojski1, A. Xhambazi1,2, M. Wiese1, D. Subotic3,1, H. Bachmann1, D. Lardinois1 (1Basel, 2Aarau, 3Zurich)
22

Objective: First experience with rib fixation by use of nitinol in terms of reliability, morbidity, influence on23
pain control and quality of life in a large series of selected patients after blunt chest trauma.
Methods: Data of all patients who underwent rib fixation by use of nitinol were retrospectively analyzed
in terms of indications, morbidity and in-hospital mortality. Standard clinical and radiological follow-up
was performed at 1, 3, 6, 12 months after discharge. Short-, mid- and long-term pain status and health
related quality of life (HRQOL) were assessed using visual analogous scale (VAS) and short form 12
(SF-12) questionnaire.
Results: From September 2017 until April 2019, 70 patients underwent rib fixation by use of the nitinol24
device, consisting of dislocated and painful fractures (67.1%), pseudarthrosis (15.7%), emergencies
with hemodynamical instability (8.6%), and flail chest (8.6%). Morbidity was 21.4% without wound

34

112 (49-186) 6
120 (86-164) 6
91 (32-214) 11
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Table 3. Statistical analysis of the VAS score, SF-12 questionnaire physical score (PCS) and
mental score (MCS) by use of linear mixed-effects models for all patients and the group
dislocated, painful fractures

All patients
3 months vs. preoperative
6 months vs. preoperative
12 months vs. preoperative

VAS
p<0.001
p<0.001
p<0.001

PCS
p=0.383
p=0.001
p<0.001

Dislocated, painful fractures
MCS
p=0.462
p=0.012
p<0.001

VAS
p<0.001
p<0.001
p<0.001

PCS
p=0.872
p=0.005
p=0.003

MCS
p=0.424
p=0.002
p=0.004
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37.7
The role of SPECT for cardiac risk assessment prior to lung volume reduction surgery
L.-C. Guglielmetti, N. Duelek, D. Schneiter, I. Opitz, C. Caviezel (Zurich)
Objective: Lung volume reduction surgery (LVRS) is considered a high-risk operation as emphysema
patients often have comorbidities. Coronary artery disease might be masked as these patients are
clinically barely stressable. We analyzed which subgroup of patients might benefit from preoperative
single-photon emission computed tomography (SPECT).
Methods: We performed a retrospective analysis of all subsequent patients undergoing SPECT prior
to LVRS between June 2013 and December 2017. Positive SPECT findings included diffuse coronary
sclerosis and/or signs of ischemia. Postoperative cardiac complications and mortality were assessed.
Uni- and multivariable logistic regression was used to identify independent clinical predictors of positive SPECT findings prior to LVRS.
Results: 136 patients were included in the analysis. 62 (46%) showed positive findings (pSPECT), the
other 74 were classified as negative (nSPECT). Baseline demographics were comparable between
SPECT positive and negative patients, with the exception of arrhythmia (nSPECT n= 2(2.7%) versus
pSPECT n= 8(13.1%), p= 0.043) and mean BMI (nSPECT mean 21.9 kg/m2 (standard deviation 3.8)
versus 23.5 kg/m2 (standard deviation 4.5), p= 0.021). In multivariable logistic regression analysis,
arrhythmia (odds ratio 5.14, 95% CI 1.01-26.22, p= 0.049) and BMI (odds ratio 1.125, 95% CI 1.031.23, p= 0.013) emerged as independent predictors of positive preoperative SPECT findings when
controlled for age and pulmonary hypertension. Postoperatively, 7 patients from the pSPECT group
had cardiac complications (11%), 6 with atrial fibrillation and one with a NSTEMI. There was no correlation to pre-existing arrhythmia or high BMI. 90 day mortality in all patients was 0.7% (n=1) due to
respiratory insufficiency.
Conclusion: Arrhythmia and higher BMI were identified as independent predictors for positive preoperative SPECT findings. However, postoperative ischemic cardiac events are extremely rare. Nevertheless, our institution implemented a routine SPECT prior to LVRS in case of BMI ≥ 28 kg/m2 and/or
arrhythmia in otherwise unsuspicious patients.

Pancreas

50.1
Application of an enhanced recovery pathway for distal pancreatectomy
G. Majid-Jarrar, I. Labgaa, N. Halkic, N. Demartines, M. Hübner, D. Roulin (Lausanne)
Objective: Enhanced recovery (ERAS) pathways have shown their safety and efficacy for various major
surgeriers including duodeno-pancreatectomy. The present study aimed to analyze compliance with
ERAS and postoperative outcomes in distal pancreatectomy.
Methods: Retrospective analysis of consecutive adult patients undergoing elective distal pancreatectomy with or without splenectomy in a tertiary referral center between October 2012 and December
2019.
Results: A total of 83 patients were included (42 males, 41 females) with a mean age of 61.8 ±11.6
years. Spleno-pancreatectomy was performed in 63 (76%) and distal pancreatectomy in 20 (24%) patients. Laparoscopic and open/converted procedures were performed in 42 (51%) and 41 (49%) patients, respectively. Overall complications were reported in 54 (65%) patients, 24 patients (29%) had
major complications. There were 18 patients with (22%) pancreatic fistula, 7 (8%) with delayed gastric
emptying, and 4 (5%) with post-pancreatectomy hemorrhage. Median length of stay was 10 days (IQR
7-14 days) with 23% readmission rate. Mean overall compliance was 71%, with pre-, intra- and postoperative compliance of 99%, 94% and 48%, respectively. Particularly difficult items were termination
of intravenous fluids on postoperative day 2 (22%), and mobilization on day of surgery (21%).
Conclusion: Application of an enhanced recovery pathway for distal pancreatectomy is feasible, showing a high compliance for pre- and intra-operative items. However, application of ERAS items in the
post-operative period was more difficult. Further data are necessary to improve distal pancreatectomyspecific enhanced recovery pathway.

50.2

duct. Duodenotomy was performed longitudinally and the ampulla vateri was exposed. Submucosal
injection (lift off technique) facilitating sharp local excision of the ampulla was performed. Identification of the pancreatic and bile ducts was ensured during resection. Frozen section was sent to exclude
malignacy and to ensure complete excision. Ductal reinsertion was achieved by circular single sutures
(duct-to-mucosa). Single layer closure of the duodenal wall completed reconstruction. Gallbladder
was removed. Pathology confirmed the diagnosis of an adenoma. Patient was discharged on POD 4.
Conclusion: Robotic transduodenal ampullectomy is feasible, safe, efficient and demonstrates an attractive alternative to the conventional open approaches. Patients benefit from a fast recovery, early
discharge and early possible further treatment needed.

50.3
Major postoperative complications increase tumor recurrence rate and diminish long-term survival
following resection for pancreatic ductal adenocarcinoma
A. Andreou, P. Aeschbacher, A. S. Wenning, D. Candinas, B. Gloor (Bern)
Objective: Major complications have been associated with worse oncologic outcomes following resection for several gastrointestinal malignancies. However, the impact of major postoperative morbidity on the survival of patients undergoing resection for pancreatic ductal adenocarcinoma (PDAC)
remains unclear.
Methods: Clinicopathological data of patients who underwent resection for PDAC between 2014 and
2019 in a major swiss hepatopancreatobiliary center were assessed. We evaluated the disease-free
(DFS) and overall survival (OS) of patients suffering a major postoperative complication (grade-3 or
higher within 90 days according to Clavien-Dindo classification) in comparison to those of patients
without any major postoperative adverse events.
Results: During the study period, 186 patients underwent resection for PDAC with curative intent. Pancreatoduodenectomy, distal pancreatectomy, and total pancreatectomy were performed in 66%, 12%,
and 22% of patients, respectively. Major 90-day postoperative morbidity and mortality rate were 21.5%
and 4.3%, respectively. After excluding patients who died within 90 days, major postoperative morbidity significantly increased the length of hospital stay [median 22 (8-66) days vs. 13 (5-26) days, p <
0.0001] resulting in a delay of returning to intended oncologic treatment and reducing the likelihood
of receiving adjuvant chemotherapy (56% vs. 83%, p = 0.001). Postoperative major complications
were associated with significantly worse DFS (median DFS 10 vs. 16 months, hazard ratio 1.9, 95%
confidence interval 1.91-2.96, p = 0.004) and worse OS (median OS 14 vs. 37 months, hazard ratio
1.7, 95% confidence interval 1.02-2.75, p = 0.04) in multivariate analysis.
Conclusion: Major postoperative complications promote tumor recurrence following resection for
PDAC, thus limiting long-term survival. Careful patient selection and optimized complication management may reduce postoperative morbidity, thereby lowering its negative impact on oncologic prognosis.

50.4
Prospective trial to evaluate the prognostic value of different nutritional assessment scores for survival in pancreatic cancer surgery
P. Probst, M. Heckler, T. Hackert, P. Knebel, M. W. Büchler, M. K. Diener (Heidelberg/DE)
Objective: Malnutrition is associated with poor survival in pancreatic cancer patients. Nutritional
scores show great heterogeneity diagnosing malnutrition. The aim of this study was to find the score
best suitable to identify patients with malnutrition related to worse survival after surgery for PDAC.
Methods: Risk of malnutrition was evaluated preoperatively using twelve nutritional assessment
scores. Patients were followed-up prospectively for at least 3 years. Patients at risk for malnutrition
were compared to those not at risk according to each score using Kaplan Meier survival statistics.
Results: A total of 116 Patients receiving a PDAC resection in curative intent were included. Malnutrition
according to the Subjective Global Assessment score (SGA), the Short Nutritional Assessment Questionnaire (SNAQ) and the INSYST2 score was associated with worse overall survival (SGA: at-risk: 392
days; not at-risk: 942 days; p=0.001; SNAQ: at-risk: 508 days; not at-risk: 971 days; p=0.027; INSYST2:
at-risk: 538 days; not at risk: 1068; p=0.049). In the multivariate analysis SGA (HR of death 2.22, 95%
CI 1.37-3.6, p=0.002) was associated with worse overall survival.
Conclusion: Malnutrition as defined by the Subjective Global Assessment is independently associated
with worse survival in resected PDAC patients. The SGA should be used to stratify PDAC patients in
clinical studies. If severely malnourished patients according to the SGA profit from intensified nutritional
therapy should be evaluated in a randomized controlled trial.

Robotic transduodenal ampullectomy
C. Tschuor, P. Salibi, E. Baker, D. Iannitti, D. Vrochides, J. B. Martinie (Charlotte/US)
Objective: Favorable results of minimally invasive hepatobiliary resections have been reported for malignant and benign tumor entities. While hepatobiliary resections are still performed mostly open up to
now, the robotic approach is considered as an attractive alternative.
Methods: Here we present an 85-year-old female with an ampullary (ampulla vateri) mass (2x2cm)
and consecutive biliary obstruction. Biopsy was negative for malignancy. The patient presented with a
past surgical history of Billroth II with Roux-en-Y reconstruction for peptic ulcers disease. Past medical
history is significant for CAD and DM2. As the mass was not accessible for endoscopic resection, surgical options were discussed with the patient. A robotic transduodenal resection was planned.
Results: The patient was placed in the supine position and 4 daVinci Surgical Systems™ trocars were
inserted as well as an assistant port. After diagnostic laparoscopy and adhesiolysis, the gallbladder
was suspended to the abdominal wall to expose the situs. Thereafter the duodenum and pancreatic
head were mobilised from the retroperitoneum by a Kocher manoeuvre. Intraoperative ultrasound was
used to clarify the location of the ampulla vateri and other relevant structures. Firefly Fluorescence
Imaging - after preoperative application of indocyanine green (Verdye®) - revealed the course of the bile
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logical injury. NaHS reduced metabolism during warm ischemia, and seemed to increase kidney ATP
levels and viability after reperfusion.
Conclusion: Our preliminary data suggest that the H2S donor NaHS reduces kidney metabolism and
protects from warm ischemia. Further experiments will identify the best administration protocol and the
clinical relevance of H2S supplementation in the context of organ preservation.

52.2
Platelet-induced cell signaling during liver regeneration
A. Balaphas1, J. Meyer1, R. Perozzo1, M. Zeisser Labouebe1, S. Berndt2, A. Turzi2, P. Fontana1, L. Scapozza1, C. Gonelle-Gispert3, L. Bühler3 (1Geneva, 2Le Mont-sur-Lausanne, 3Fribourg)
Objective: To investigate the mechanisms driving the interaction of platelets with liver sinusoidal endothelial cells (LSEC) during liver regeneration.
Methods: Platelets were tracked in vivo in mice by intravital confocal microscopy after partial hepatectomy. In vitro, we isolated highly pure mouse LSEC and analyzed their interactions with platelets,
hepatic stellate cells (HSC), Kupffer cells and hepatocytes.
Results: Recruited platelets adhered to LSEC in vivo within the remnant liver segments following partial hepatectomy and were necessary for the interleukin 6 (IL-6) burst that occurred afterwards. In
vitro, platelets were activated after incubation with LSEC and released transforming growth factor β1
(TGF-β1), which stimulated LSEC to secrete IL-6 (fold increase of 9.8±0.73 relative to baseline). Antibody-mediated neutralization of TGF-B1 or its downstream SMAD signalling pathway prevented the
effects of activated platelets on LSEC. We also demonstrated that IL-6 released by LSEC stimulates HSC
to produce hepatocyte growth factor (HGF) a main mitogen for hepatocytes.
Conclusion: Our results suggest that after hepatectomy, platelets initiate liver regeneration by interacting with LSEC and stimulate IL-6 release, which in turn stimulates HSC to produce HGF.

50.5
Individual patient data meta-analysis of delayed gastric emptying after pylorus-preserving versus
pylorus-resecting pancreatoduodenectomy
P. Probst1, U. Klaiber1, S. Seide1, M. Kawai2, I. Matsumoto3, O. Strobel1, T. Hackert1, M. W. Büchler1, M. K.
Diener1 (1Heidelberg/DE, 2Wakayama/JP, 3Osaka/JP)
Objective: Some studies have indicated that resecting the pylorus during partial pancreatoduodenectomy (PD) may lead to reduced delayed gastric emptying (DGE). Randomized controlled trials
(RCTs) showed conflicting results regarding superiority of pylorus-resecting PD (prPD) compared to
the pylorus-preserving procedure (ppPD). The aim of this individual patient data meta-analysis was
to investigate risk factors on an individual patient level which may explain the observed differences
between the existing RCTs.
Methods: RCTs comparing ppPD and prPD were searched systematically in MEDLINE, Web of Science
and CENTRAL. Individual patient data (IPD) from existing RCTs were included. The primary endpoint
was DGE according to the International Study Group of Pancreatic Surgery (ISGPS) adjusted for age,
sex and body-mass-index (BMI). The meta-regression model was applied to the IPD of the RCTs. Mixed
effects models were applied to perform meta-analyses.
Results: IPD from 418 patients (three RCTs) were used for quantitative synthesis. There was no significant statistical difference between ppPD and prPD regarding DGE adjusted for age, sex and BMI
(OR 0.72; 95%-CI: 0.41 to 1.22) and DGE grade (RR 1.01; 95%-CI: 0.64 to 1.57). Regarding other relevant perioperative and postoperative outcome parameters, there were also no significant differences
among the two techniques.
Conclusion: This IPD meta-analysis comparing preservation and resection of the pylorus during PD
confirmed that the resection of the pylorus is not superior to the pylorus-preserving procedure regarding DGE. The pylorus should therefore be preserved whenever possible. Further RCT are futile, because
their results are unlikely to change the pooled estimate for DGE.

52.3
Ex vivo analysis of graft viability using 31P magnetic resonance imaging spectroscopy
A. Longchamp1, A. Klauser2, T. Agius1, J. Songeon2, A. Nastasi2, R. Ruttiman2, R. P. H. Meier2,3, L. Buhler4,
F. Allagnat1, J.-M. Corpataux1, F. Lazeyras2 (1Lausanne, 2Geneva, 3Baltimore/US, 4Fribourg)
Objective: Expansion in organ supply has been proposed through the use of organs after circulatory
death (donation after circulatory death [DCD]) in order to face the chronic shortage of kidneys for
transplantation. However, many DCD grafts are discarded because of long warm ischemia times, and
the absence of reliable non-invasive means to determine kidney viability. P magnetic resonance imaging (pMRI) spectroscopy is a noninvasive method to detect high-energy phosphate metabolites, such
as ATP. However, the reliability of pMRI to predict kidney energy state, and its viability before transplantation remain also unknown.
Methods: To mimic DCD, pig kidneys underwent 0, 30 min or 60 min of warm ischemia, before oxygenated hypothermic machine perfusion (HMP). During the ex vivo perfusion, we assessed energy metabolites and Gadolinium elimination using pMRI. Each sample underwent histopathological scoring.
Results: Using pMRI, we found that in pig kidney, ATP was rapidly generated in presence of oxygen
(100 kPa), which remained stable up to 22 h. Warm ischemia (60 min) induced significant histological
damages, delayed cortical and medullary Gadolinium elimination (perfusion), and reduced ATP levels,
but not its precursors (AMP). Finally, ATP levels and kidney perfusion both inversely correlated with the
severity of kidney histological injury.
Conclusion: ATP levels, and kidney perfusion measurements using pMRI, are biomarkers of kidney
injury after warm ischemia. Future work will define the role of pMRI in predicting kidney graft viability
and patient's survival.

52.4
Transplantation & Regeneration

52.1
Hydrogen sulfide (H2S) reduces oxygen and ATP consumption in the isolated perfused pig kidney
T. Agius1, J. Songeon2, A. Klauser2, A. Nastasi2, R. Ruttiman2, R. P. H. Meier2,3, L. Buhler4, F. Allagnat1, J.-M.
Corpataux1, F. Lazeyras2, A. Longchamp1 (1Lausanne, 2Geneva, 3Baltimore/US, 4Fribourg)
Objective: Organ donation after circulatory death [DCD] has the potential to reduce the shortage of
kidneys available for transplantation. However, many DCD grafts are discarded because of long warm
ischemia times. Strategies reducing oxygen demand may minimize damages caused by ischemia/
reperfusion injury. Ex-vivo, Hydrogen sulfide (H2S) reduces oxygen and ATP consumption of the isolated perfused kidney, reduces inflammation and improves renal function following ischemia reperfusion injury in rodents. However, the benefits and applicability of H2S in clinically relevant model remain
unknown.
Methods: To mimic DCD, pig kidneys underwent 0 or 60 min of warm ischemia, before oxygenated
hypothermic machine perfusion (HMP). NaHS (100µM), an H2S donor, was added to the perfusion
media or injected as an intra-arterial bolus before warm ischemia. After 2 hours of HMP, kidneys were
transplanted and reperfused for 1 hour before harvest. Kidney function was assesses before, after
and during ex vivo perfusion by measuring energy metabolites, Gadolinium elimination by pMRI and
histopathological scoring.
Results: Warm ischemia (60 min) induced significant histological damages, delayed cortical and
medullary Gadolinium elimination (perfusion), and reduced ATP levels, but not its precursors (AMP).
As expected, ATP levels and kidney perfusion both inversely correlated with the severity of kidney histo-
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Optimal liver metabolism and proliferation require the tight junction protein claudin-3
F. A. Baier1, D. Sanchez-Taltavull1, C. Gómez Castellà2, F. Jebbawi2, A. Keogh1, M. Dias1, U. Deutsch1, B.
Engelhardt1, M. Furuse3, A. Odriozola1, B. Zuber1, A. Odermatt2, D. Candinas1, D. Stroka1 (1Bern, 2Basel,
3
Okazaki/JP)
Objective: The expression of hepatic tight junction proteins and their contribution to homeostasis and
regeneration remained largely unexplored. Here, we determine the cell type specific expression of tight
junction genes in murine livers. We further explore the regulation and functional importance of the
transmembrane protein CLDN3 in normal and regenerating livers.
Methods: Murine livers were used for tissue- and single cell RNA-seq. CLDN3 localization was determined by immunofluorescence. CLDN3+/+ or CLDN3-/- livers were analysed by electron microscopy,
fluorescence-activated cell sorting and liquid chromatography mass spectrometry. Lipid content was
quantified with oil-red. Mice were subjected to 2/3 partial hepatectomy. Proliferation was quantified
with Ki67 and pHH3 stainings. Cell cycle gene expression was determined by RT-qPCR. Barrier impairments were assessed with total bile acid measurements. Differential gene expression was analysed
by tissue RNAseq with DESeq2.
Results: We determined the profile of tight junction gene expression the main liver cell types, showing that tight junction transcripts can be found in hepatocytes and cholangiocytes but also on nonparenchymal cell populations. CLDN3 was among the highly expressed- and regulated genes in native
and regenerating livers. CLDN3 had a zonated expression pattern. CLDN3-/- mice had microscopically
intact tight junctions, but showed significantly downregulated hepatic energy metabolism and suboptimal cell proliferation in the regeneration model.
Conclusion: Our data suggests a functional role of CLDN3 for maintenance of energy homeostasis
and optimal regeneration, proving that the function of hepatic tight junction proteins extends beyond
basic membrane sealing.

52.5

52.8

Mapping origins of replication in a regenerating liver
N. Dommann1, G. Rossetti2, A. Karamichali2, V. Dionellis2, A. Keogh1, D. Candinas1, T. Halazonetis2,
D. Stroka1 (1Bern, 2Geneva)

Primordial GATA6 macrophages function as extravascular platelets in sterile injury
J. Zindel1, M. Peiseler2, C. Deppermann2, W.-Y. Lee2, J. Deniset2, B. Surewaard2, P. Kubes2, D. Candinas1
(1Bern, 2Calgary/CA)

Objective: DNA replication begins at thousands of individual origins of replication (ORI) that are tightly
regulated both spatially and temporally. Timely execution of replication and transcription is important to
avoid DNA replication stress and collisions, which could lead to genomic instability and mutagenesis.
The aim of this study is to monitor DNA replication and transcription to determine if collisions between
replication and transcription occur during the proliferative phase in a regenerating liver.
Methods: We synchronized hepatocyte proliferation using two-thirds partial hepatectomy (PHx) in
mice. To map early S-phase replication origins, nascent DNA was labelled in vivo with EdU every 2
hours from 24 to 44 hours post resection with and without hydroxyurea (HU), to limit fork progression
after origin firing. Edu containing DNA was sequenced from isolated hepatocytes. To label newly transcribed mRNA, EU was injected into mice between 24-40 hours in two hours intervals for 30 minutes
before harvesting. EUseq was performed to identify nascent mRNA in vivo.
Results: We were able to map and identify the temporal pattern of ORI in hepatocytes following PHx.
Origins were located outside transcribed genes.
Conclusion: For the first time, we could show that in a normal regenerating liver, transcription and
translation are synchronized and with no collisions happening between them.

Objective: Abdominal surgeries are life-saving operations. However, some patients develop intraabdominal scars called peritoneal adhesions. Peritoneal adhesions cause significant morbidity and
generate a significant burden for health care systems. The mechanism of adhesion formation is poorly
understood and up to date no specific treatment exists. Here we ask the question how peritoneal macrophages contribute towards post-surgical wound healing and adhesion formation. Mechanistically,
we sought to explore how cavity macrophages that are suspended in the fluid phase (peritoneal fluid)
can identify injury and how they migrate towards it.
Methods: We use intravital microscopy, a method that allows to dynamically observe cellular movements in vivo. To study the migration patterns of peritoneal macrophages we developed a novel imaging technique that allows to image within the peritoneal cavity through the intact abdominal wall by
using multi-photon excitation and a highly-sensitive non-descanned detection system.
Results: We show that cavity macrophages that are suspended in peritoneal fluid, rapidly form
thrombus-like structures in response to injury. We show how the aggregates that form in response
to injury physically sealed injuries and promoted rapid repair of focal lesions. In these focal lesions,
macrophage aggregation was tightly controlled and the aggregate size did not increase indefinitely. In
response to extensive iatrogenic injuries, such as surgical situations, the aggregate formation did not
stop, resulting in huge super-aggregates that served as a scaffold for the fibrotic growth of peritoneal
adhesions.
Conclusion: Peritoneal macrophages promote healing of focal types of perturbations, a type of injury
that we hypothesize the immune system has been challenged with throughout evolution. However,
iatrogenic procedures such as abdominal surgery, which include exposure to the external environment
and potential implantation of foreign material, reflect a type of injury that appears to have no evolutionary precedent. In this scenario, peritoneal macrophages may cause detrimental scarring (adhesions)
in an inadvertent attempt to repair tissue. Thus, the inhibition of macrophage aggregation may provide
a target to prevent adhesion formation after surgery in the peritoneal cavity and perhaps other cavities
that contain these cells.

52.6
Pre-vascularized organoid from decellularized human placenta support pancreatic tissue in type 1
diabetes treatment
K. Bellofatto, C.-H. Wassmer, F. Lebreton, L. Perez, R. Hanna, M. Hasany, R. Khatri, L. Mar Fonseca, A.
Peloso, D. Bosco, C. Toso, T. Berney, E. Berishvili (Geneva)
Objective: Replacing damaged organs with biological substitutes capable of protecting the islets and
facilitating vascularization is a great objective in regenerative medicine, in particular in the field of islet
transplantation. A decellularized placenta includes a large number of recellularizable cotyledons with
a conserved vessel structure of the native organ. Our goal is to obtain a decellularization protocol to
generate pre-vascularized organoids by recellularizing this ECM with HUVECs and pancreatic islets.
Methods: Placentas were cannulated through the chord veins and arteries to to remove blood, followed
by dissection of selected cotyledons.Decellularization was performed using a bioreactor. Proper cell
removal was assessed by histology and quantification of residual DNA. Presence of structural proteins
was analyzed, as well as the ECM structure using SEM, CT scan and mass spectrometry. Recellularization protocols were conducted, using HUVECs or BOECs as endothelial cell sources, combined
with Ins-1E cells or rat islets (injected in the HUVECs-recellularized vessels) as insulin secreting cell
sources. Function of recellularized cotyledons was assessed in vitro with glucose stimulated insulin
secretion tests (GSIS). To assess in vivo biocompatibility and function of the scaffolds, we transplanted
in Sterptozotocin-induced diabetic NSG mice first only the decellularized cotyledons, to study degradation and/or integration, and then with the recellularized cotyledon. Glycaemia was measured every day
to monitor normalization of blood glucose levels.
Results: We achieved successful decellularization of the cotyledons, as evidenced by the absence of
cells and the preserved ECM structure on histological stainings. No residual DNA was found in the samples. Quantification of GAG and hydroxyproline as well as the mass spectrometry analysis shows that
structural proteins are conserved. SEM and CT scan images revealed that the cotyledon ECM structure
was preserved after the decellularization protocol. Cells after recellularization were functional showing
a good vascularization after 7 days. The GSIS shows a perfect organ response in the production of
insulin when stimulated with 16.7mmol of glucose.
Conclusion: The decellularized cotyledon is the perfect scaffold to reproduce a prevascularized and
insulin-producing organ, which allows transplanted cells to survive during the peri-transplantation
period.

52.7
Systemic effect of peritoneal cavity macrophages
L. Salm, D. Candinas, D. Stroka, G. Beldi (Bern)
Objective: The skin protects internal tissues from mechanical damage, microbial infection, ultraviolet
radiation and extreme temperature, therefore early repair of the skin is a fundamental goal of our organism. Peritoneal cavity macrophages contribute to inflammatory and reparative responses during
infection and are known for their properties of intraabdominal wound healing. We have observed accelerated wound healing after simultaneous activation of the peritoneal macrophages.
Methods: Peritoneal activation skin injury (PASI) model was performed in 8-10-week old female mice
(C57/BL6). The wound closure rate was calculated using the equation [(Ai-Af)/Ai], where Ai represents the initial wound area and Af represents the final wound area. Peritoneal macrophages were
depleted by the i.p administration of 100ul Clodronate-loaded liposomes. Tissue and blood were harvested at 2 hours, 6 hours and 24 hours for flow cytometry, histology, bulk sequencing and cytokine
mesoscale assay.
Results: Significant accelerated skin wound healing rate after sterile or infectious activation of peritoneal cavity macrophages. This accelerated wound healing phenotype is impaired in germfree mice
versus colonized mice. Cytokine mesoscale assay revealed significant higher serum IL-21 two hours
after activation of peritoneal macrophages trough sterile injury. In vivo IL-21 neutralization impaired
the fast wound healing phenotype. Cutaneous healing was impaired after depletion of peritoneal
cavity macrophages and restored by adoptive transfer of large peritoneal macrophages. Tracking of
peritoneal macrophages using adoptive transfer of CD45.1+ peritoneal cells revealed invasion of such
macrophages in the wound.
Conclusion: Here we demonstrate the systemic effect of cavity macrophages.
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53.1
Extended lymph node resection versus standard resection for pancreatic head and peri-ampullary
adenocarcinoma: a systemic review
R. N. Vuille-dit-Bille1, R. F. Staerkle2, C. Soll2, R. Troller3, J. Muff1, R. Choudhury4, S.G. Holland-Cunz1,
L. F. Grochola3, J. Samra5, M. Puhan6, S. Breitenstein3 (1Basel, 2Lucerne, 3Winterthur, 4Aurora/US,
5
St.Leonards/AU, 6Zurich)
Objective: For patients with pancreatic and peri-ampullary adenocarcinoma, it has been hypothesized
that extended lymphadenectomy may result in higher R0 resection rates and improved survival. As
such, the objective of this systematic review was to compare the oncologic outcomes after pancreaticoduodenectomy (PD) with standard lymphadenectomy (SLA) versus PD with extended lymphadenectomy (ELA).
Methods: A Cochrane systematic review was conducted to identify all randomized controlled trials
comparing PD with SLA versus PD with ELA for participants with periampullary or pancreatic cancer.
The following electronic databases were reviewed: the Cochrane Central Register of Controlled Trials;
MEDLINE; PubMed and EMBASE. The methodological quality of the included studies was assessed using the Cochrane risk of bias criteria and the quality of evidence for important outcomes using GRADE.
Extended lymphadenectomy included the interaortocaval space, left side of the celiac trunk, and superior mesenteric artery.
Results: Seven randomized controlled trials were included with 843 patients (421 ELA and 422 SLA).
No difference in overall survival (1- and 3-years after surgery) was seen between groups. Mortality
and morbidity rates (including pancreatic fistula, delayed gastric emptying, and postoperative bleeding) were similar between the two groups. Operative time was significantly longer following extended
resection (Mean Difference 50.1 min; 95% CI 19.2 to 81.1 min; P = 0.001). Total amount of blood loss
during surgery was significantly increased following extended resection (Mean Difference 137 ml; 95%
CI 12 to 263 ml; P = 0.03), as well as transfusion requirements (Mean Difference 0.15 units; 95% CI
0.13 to 0.17 units; P < 0.00001). More lymph nodes were retrieved during ELA (Mean Difference 11
nodes; 95% CI 7 to 15 nodes; P < 0.00001). Incidence of positive resection margins was not different
between groups.
Conclusion: There is no indication for extended lymphadenectomy in pancreatic head resection as a
routine procedure.
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0.013, P = 1.0). Taken together, overall survival was almost identical
between SLA and ELA.

Figure 4. Forest plot of comparison: 1 Extended vs standard lymph node resection, outcome: 1.1 Overall survival.
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53.4
Nationwide study on stress perception among surgical residents
L. C. Guglielmetti1, C. Gingert1, A. Holtz2, R. Westkämper3, J. Lange3, M. Adamina1,4 (1Winterthur,
2
Remscheid/DE, 3St.Gallen, 4Basel)

Objective: Declining number of applicants and high attrition of residents are a dire reality. Surgeons in
training are confronted to various stressors which interfere with their performance and may promote
burnout. This study measures stress levels of Swiss surgical residents while considering age, gender,
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analyses showed no differences for surgical site infections between baseline (9·75%) and intervention 53.5
(9·59%); (adjusted absolute difference (AD) -0·15%, 95% confidence interval (CI) -1·45 to 1·14; odds Prospective surveillance after implementation of a colorectal surgical site infection prevention bundle
ratio (OR) 0·92, CI 0·83 to 1·15; p=0·797), but showed lower mortality (baseline: 1·59%, interven- J. Jurt, D. Clerc, P. Curchod, M. Hübner, D. Hahnloser, L. Senn, N. Demartines, F. Grass (Lausanne)
tion 1·05%; AD -0·54%, CI -1·039 to -0·033; OR 0·60; CI 0·39 to 0·92; p=0·018), less unplanned reop- 14
Extended lymph node resection versus standard resection for pancreatic and periampullary adenocarcinoma (Review)
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Objective: Surgical site infections (SSI) are the most frequent complications after colorectal surgery.
p=0·002), and fewer long hospital stays during the intervention (19·82%) vs the baseline (21·64%) The aim of the present study was to evaluate the impact of a standardized SSI prevention bundle.
(AD -1·82%, CI -3·48 to -0·15; OR 0·87; CI, 0·77-0·98; p=0·024). Per-protocol analyses supported these Methods: The multimodal, evidence-based care bundle included 9 intraoperative items (antibiotic type,
findings.
timing and re-dosing, desinfection, induction temperature control >36.5°, glove change, intracavity
Conclusion: The StOP? protocol was related to a reduction in mortality, unplanned reoperations, and lavage, wound protection and closure strategy). The bundle was implemented in November 2018 and
length of stay. This short and flexible structured intraoperative briefing should be considered for surgi- applied to all consecutive patients undergoing colonic resections. Demographics, surgical specifics
and overall compliance to the care bundle were prospectively assessed until October 2020. The prical procedures to improve patient outcomes.
mary outcome SSI was defined according to the definition of the Center for Disease Control (CDC) and
independently assessed by the National Infection Surveillance Committee (Swissnoso) up to 30 post53.3
operative days. A historical, institutional pre-implementation control group (2012-2017, DOI: 10.1016/j.
jhin.2018.09.011) with identical methodology was used for comparison.
Damage-control surgery in patients with non-traumatic abdominal emergencies: a meta-analysis
Results: In total, 243 patients were included. The control group included 1’263 patients. Both groups
T. Haltmeier, M. Falke, O. Quaile, D. Candinas, B. Schnüriger (Bern)
were comparable regarding main demographics (age, sex, body mass index, American Society of
Objective: After the successful implementation in trauma patients, damage control surgery (DCS) is Anaesthesiologists class) and surgical characteristics (type and duration of surgery). Overall complibeing increasingly used in non-traumatic abdominal emergencies, too. However, non-trauma DCS ance to the care bundle was 77% (IQR 77-88). Lowest compliance was observed for temperature
(NT-DCS) is currently a matter of debate and has not yet been comprehensively assessed. The aim control (48%), intracavity lavage (59%) and predefined wound closure strategy (74%). Surgical site
of this meta-analysis was to investigate the effect of NT-DCS on mortality in patients with abdominal infections were reported in 54 patients (22.2%) vs. 21.4% in the control group, p=0.79. Infection rates
emergencies.
were comparable throughout the CDC categories: superficial: 11 patients (4.5%) vs. 4.2%, p=0.82,
Methods: Systematic literature search using PubMed. Original articles addressing mortality in patients deep incisional: 9 patients (3.7%) vs. 5.1%, p=0.34, organ space: 34 (14%) vs. 12.4%, p=0.48.
undergoing NT-DCS or non-trauma conventional surgery (NT-CS) for abdominal emergencies were in- Conclusion: Implementation of a standardized surgical care bundle had no impact on SSI rates accluded. Descriptive statistics and two meta-analyses were performed. Meta-analysis 1 compared mor- cording to these preliminary results. Improved compliance to individual measures may help to achieve
tality in patients undergoing NT-DCS vs. NT-CS. Meta-analysis 2 assessed the observed vs. expected a clinical benefit.
mortality rate, based on APACHE, POSSUM and SAPS scores, in the NT-DCS group. Continuous and
categorical variables were reported as weighted means and proportions. Effect sizes were described
as risk differences (RD) with 95% confidence intervals (CI).
53.6
Results: Literature search revealed 1314 articles. Of these, 21 studies published 2004-2019 were in- External validation of three nomograms predicting survival using an international cohort of patients
cluded. NT-DCS was performed in 1238 and NT-CS in 936 patients. In the NT-DCS vs. NT-CS group with resected pancreatic head ductal adenocarcinoma
mean age was 61.0 vs. 64.9 years and the proportion of male patients 58.6% vs. 52.9%, respectively. M. Schneider1, I. Labgaa1, D. Vrochides2, A. Zerbi3, G. Nappo3, J. Perinel1,4, M. Adham4, S. van RoesMost frequent indications for NT-DCS were hollow viscus perforation (28.4%), mesenteric ischemia sel5, M. Besselink5, J. S. D. Mieog6, J. V. Groen6, N. Demartines1, M. Schäfer1, G.-R. Joliat1,7 (1Lausanne,
(26.5%), anastomotic leak (19.6%), haemorrhage (18.4%), abdominal compartment syndrome 2Charlotte/US, 3Milan/IT, 4Lyon/FR, 5Amsterdam/NL, 6Leiden/NL, 7Bern)
(17.4%), bowel obstruction (15.5%), and pancreatitis (13.1%). In meta-analysis 1, mortality was not
significantly different in the NT-DCS vs. NT-CS group (RD 0.09, 95% CI -0.06/0.24). Meta-analysis 2 Objective: Lymph node ratio (LNR, positive lymph nodes/collected lymph nodes during surgery) was
revealed a significantly lower observed than the expected mortality rate in patients undergoing NT-DCS identified as an important prognostic factor of survival in resected pancreatic cancer. Several nomo(RD -0.18, 95% CI -0.29/-0.06). Heterogeneity of included studies was high in both meta-analyses grams based on LNR were recently proposed to predict survival after pancreatoduodenectomy (PD).
(I2=89.0% and 79.9%, respectively).
The present study aimed to externally validate 3 published nomograms using an international cohort.
Conclusion: This meta-analysis revealed no significantly different mortality in patients with abdominal Methods: Consecutive patients with ductal adenocarcinoma of the pancreatic head who underwent
emergencies undergoing NT-DCS vs. NT-CS. However, observed mortality was significantly lower than PD without neoadjuvant treatment from 6 tertiary centers in Europe and the USA were retrospectively
the expected mortality rate in the NT-DCS group, suggesting a benefit of the DCS approach. Based collected from 2000 to 2017. Patients with metastases at diagnosis, R2 resection, missing data reon these results, the effect of DCS in patients with non-traumatic abdominal emergencies remains garding LNR, and who died within 90 postoperative days were excluded. The 3 selected nomograms
unclear. Further prospective investigation into this topic is warranted.
were the updated Amsterdam nomogram (including LNR, adjuvant therapy, margin status, and tumor
grade), the nomogram by Pu et al. (including LNR, age, tumor grade, and T stage) and the nomogram
by Li et al. (including LNR, age, tumor location, grade, size, and TNM stage). Overall survivals (OS)
were calculated using Kaplan-Meier method. For the validation, calibration (Hosmer-Lemeshow test),
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discrimination capacity (ROC curves for 3-year OS), and clinical utility (sensitivity and specificity at the
value of Youden index) were assessed.
Results: After exclusion of 95 patients with metastases, R2 resection, and who died within 90 postoperative days, 1167 patients were included. Median OS of the entire cohort was 23 months (95%
confidence interval: 21-24). For the 3 nomograms, Kaplan-Meier curves showed significant diminution
of OS with increasing scores (p<0.01 for the 3 nomograms). All nomograms showed good calibration
(non significant Hosmer-Lemeshow goodness-of-fit tests). For the updated Amsterdam nomogram,
the area under the ROC curve (AUROC) for 3-year OS was 0.66. Sensitivity and specificity were 73%
and 50%. Regarding the nomogram by Pu et al., the AUROC was 0.67. Sensitivity and specificity were
65% and 60%. For the nomogram by Li et al., the AUROC was 0.67, while sensitivity and specificity
were 56% and 71%.
Conclusion: The 3 selected nomograms were validated using an external international cohort and
displayed interesting and comparable predictive values. Those nomograms may be used in clinical
practice to estimate survival after PD for ductal adenocarcinoma.

53.7
Advantages of tracheostomy by ventilated patients during Covid-19 pandemic – a single center
experience
G. Bernasconi, M. Bernasconi, F. Lanzi, M. Llamas, M. Arigoni (Locarno)
Objective: To face COVID-19 pandemic the government of our canton decided to divide hospitals in
Covid and non-Covid facilities. Our hospital was designated as one of two regional COVID centres. Our
ICU was upgraded from 7 to a maximum of 45 ventilated beds. Despite these measures, availability of
ICU beds was critical. To face this problem we decided to proceed with early tracheostomy of intubated
patients to be able to transfer them to an intermediate care unit created for this purpouse. The aim of
our study is to describe the outcomes of a cohort of patients who underwent tracheostomy during
the Covid-19-outbreak in a single centre experience compared to the cohort of ICU-patients who were
only intubated.
Methods: Data of all intubated COVID-19 patients, treated from the 17.03.20 to the 20.01.21 in our
hospital were collected from our patient registry. All tracheostomies were carried out under surgical
supervision. The decision to perform tracheostomy was taken by a senior intensive care physician.
Percutaneous dilatational tracheostomy (PDT) or open surgical tracheostomy (OST) was performed.
Patient data and outcome were analysed and compared between the groups of tracheostomy (A) and
non-tracheostomy (B) patients.
Results: In the study period, 167 COVID-19 patients needed intubation in our ICU (mean age 68 y;
72.4% men). 94 of these underwent tracheostomy (mean age 68 y, 68.4% men; 91 PDT, 3 OST). In 3
patients OST was necessary due to the anatomical conformation of their neck. Mean intubation time
before tracheostomy (ITBT) was 13.2 days (range 5-32 days). Cumulative mortality of all patients
admitted to the ICU was 38.3% (64/167). Mortality rate was 24.5% (23/94) in group A and 56.2%
(41/73) in group B (p=0,001).
Conclusion: Our case series is one of the largest case series of patients undergoing tracheostomy during the recent Covid-19-pandemic. Our results show a lower mortality rate for tracheostomy patients
compared to non-tracheostomy patients. Tracheostomy as a post-intubation airway management with
the objective to optimize patient trasnfers from ICU to intermediate care to overcome bed shortage in
ICU during the pandemic peak was therefore not only safe, but seems to affect patients survival as well.

Obesity

55.1
Long-term effects of laparoscopic sleeve gastrectomy and Roux-Y-gastric bypass on body composition and bone mass density
S. Rast, J. Bühler, C. Beglinger, R. Peterli, T. Peters, M. Gebhart, A. C. Gerspach, B. K. Wölnerhanssen
(Basel)
Objective: Currently, the two most common bariatric procedures are laparoscopic sleeve gastrectomy
(LSG) and laparoscopic gastric bypass (LRYGB). Long-term data comparing the two interventions in
terms of their effect on body composition and bone mass density (BMD) is scarce. The aim of this
study was to assess body composition and BMD at least five years after sleeve gastrectomy (LSG)
and gastric bypass (LRYGB).
Methods: Bariatric patients at least five years post-surgery (LSG or LRYGB) were recruited and body
composition and BMD was measured by means of DEXA. Data from body composition before surgery was included in the analysis. Blood samples were taken for determination of plasma calcium,
parathyroid hormone (PTH), Vitamin D3, alkaline phosphatase and C-terminal telopeptide (CTX), and
individual risk for osteoporotic fracture assessed by The Fracture Risk Assessment Tool (FRAX) score
was calculated. After surgery, all patients received multivitamins, vitamin D3, and zinc. In addition,
LRYGB-patients were prescribed calcium.
Results: A total of 142 patients were included, 72 LSG and 70 LRYGB, before surgery: median BMI 43.1
kg/m2, median age 45.5 years, 62.7% females. Follow-up after a median of 6.7 years. For LRYGB,
percentage total weight loss (%TWL) at follow up was 26.3%, and for LSG 24.1%, (p=0.243). LRYGB
lead to a slightly lower fat percentage in body composition. At follow-up, 45% of both groups had a
T-score at the femoral neck below -1, indicating osteopenia. No clinically relevant difference between
the groups in BMD was found.
Conclusion: At 6.7 years post-surgery, no difference in body composition and BMD between LRYGB

and LSG was found. Deficiencies and bone loss remain an issue after both interventions and should
be monitored.

55.2
Recurrent internal hernias after Roux-en-Y gastric bypass: an observational study in 1219 patients
over 20 years
Y. Fringeli, R. Steffen, U. Kessler, J. Zehetner (Bern)
Objective: Internal hernia (IH) represents a well-known complication and the major cause of bowel
obstruction after Roux-en-Y gastric bypass (RYGB) for morbid obesity. With the worldwide rise of performed RYGB, IH will become more frequent in the coming years. Lots of studies already addressed
this issue to prevent its occurrence and improve its management. The aim of this study is to assess
incidence and patterns of recurrence of IH.
Methods: A retrospective single-centre analysis was performed of prospectively collected follow-up
data from patients who underwent a RYGB between January 2000 and December 2017 and who
developed IH thereafter. Follow-up data were reviewed until December 2020. Both open (51) and laparoscopic procedures (1168) were included. All RYGB were performed using the antecolic technique
with routine closure of the Petersen’s space (PS) and the mesenteric defect beneath the jejunojejunostomy (JJ). Only open mesenteric defects with incarcerated small bowel at the time of operation were
considered as IH.
Results: One hundred thirty four patients presented with IH and all events occurred in the laparoscopic
group (11.5%). Among the 134 patients with IH, a recurrence was observed in 35 patients (26.1%) after a median time of 13 months (range, 0-124) since the first IH. Seven patients presented more than 2
episodes of IH, among them one patient with 7 episodes. The median weight loss between the first and
the second episode of IH was 0.0kg (range, -11.5-19.0) and the median percentage of excess weight
loss achieved since the RYGB at the occurrence of the second IH was 97.2% (range, 55.3-111.2). Location of IH was PS in 70 patients (52.2%) at the time of the first IH and in 23 patients (65.7%) at the time
of the second IH. Recurrence of IH at the same location was more frequent at the PS (22.9%) than at
the JJ (10.9%). Overall, 185 operations for IH were performed, among them 132 (71.4%) laparoscopically. Only once, a small bowel resection was mandatory (0.5%).
Conclusion: For patients with laparoscopic RYGB, internal hernias represent a potential complication
over a lifetime and have to be suspected even years after the index operation. One quarter of patients
will develop a recurrence of IH and Petersen’s space is mostly involved.

55.3
Incidence and prognostic factors for the development of symptomatic and asymptomatic marginal
ulcers after Roux-en-Y gastric bypass procedures
J. Süsstrunk, L. Wartmann, D. Mattiello, T. Köstler, U. Zingg (Schlieren)
Objective: Marginal ulcer (MU) is a serious complication after Roux-en-Y gastric bypass (RYGB) procedures. This study reports the incidence, risk factors and treatment outcomes of symptomatic and
incidentally, at routine endoscopy diagnosed, MU.
Methods: All patients undergoing RYGB procedures between 2013 and 2018 at a single center were
included. Upper endoscopy was performed in case of symptoms and/or routinely 2 and 5 years postoperatively.
Results: 568 patients (83.3% female) underwent RYGB procedure with a median age of 40 years and
median initial body mass index of 41 kg/m2. Median time to follow-up was 2.99 years. Routine 2- and
5-year upper endoscopy was performed in 256 (55.3%) and 65 (38.0%) eligible patients, respectively.
In 86 (15.1%) patients, MU was diagnosed at a median time of 14.2 months (4.58 – 26.2) postoperatively and 24.4% of patients with MU were asymptomatic. 76.7% of MUs were located on the side of
the Roux-limb. 88.4% of MUs were treated conservatively; re-operation was necessary in 10 (11.6%)
patients. Smoking and type 2 diabetes mellitus were the only independent risk factors for MU development in multivariate analysis with a hazard ratio of 2.65 and 1.18 (HbA1c per unit >6.0), respectively.
Conclusion: MU is a common complication after gastric bypass surgery with 25% of patients being
asymptomatic. Follow-up routine endoscopy is recommended for early MU detection and subsequent
accurate therapy, especially in patients with the independent risk factors smoking and type 2 diabetes
mellitus.

55.4
Roux-en-Y gastric bypass with a long compared to a short biliopancreatic limb leads to better weight
loss and glycemic control in obese mice
R. Schneider, M. Kraljević, C. J. Peterson, I. Lazaridis, T. V. Rohm, A. J. T. Bosch, A. J. Y. Low, P. Vonaesch,
R. Peterli, T. Delko, C. Cavelti-Weder (Basel)
Objective: Roux-en-Y gastric bypass (RYGB) shows durable long-term weight loss and control of comorbidities in randomized controlled trials. However, the impact of the proportions of the biliopancreatic limb (BPL) and the total alimentary limb (TALL) on weight loss or glucose metabolism is still unclear.
Methods: Six weeks old C57BL/6J mice were fed high fat diet (HFD) to induce obesity and glucose
intolerance. Mice underwent RYGB surgery with a very-long BPL (35% of total bowel length [TBL]), long
BPL (25% of TBL), short BPL (15% of TBL), or sham surgery. The alimentary limb (AL) was adjusted
in dependency on the BPL to achieve a fixed CC length. Glycemia was assessment by intraperitoneal
glucose tolerance tests.
Results: Mice undergoing RYGB with a very-long BPL showed excessive weight loss and mortality and
were therefore excluded for further analyses. Total weight loss (TWL%) was significantly higher in the
long BPL- compared to short BPL-group. Mice with a long BPL showed significantly improved glucose
tolerance 14 days postoperatively, while 35 days postoperatively, the improvement in glucose tolerance with a long BPL was much less distinctive.
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Conclusion: RYGB with a longer BPL leads to improved results including weight loss and glucose tolerance. However, the metabolic improvements seem to decrease over time. These findings could potentially be translated to humans by adjusting the BPL according to body weight and comorbidities. To
avoid possible negative effects of a longer BPL total bowel length measurement is mandatory.

55.5
Long-term effects of laparoscopic sleeve gastrectomy: what are the results beyond 10 years?
M. Kraljević, V. Cordasco, R. Schneider, T. Peters, M. Slawik, B. Wölnerhanssen, R. Peterli (Basel)
Objective: Sleeve gastrectomy (SG) has become the most commonly performed bariatric procedure
worldwide. Newer studies providing long-term follow-up are showing high incidence of weight regain
and high incidence of de novo reflux or worsening of preexisting GERD leading to conversion to different bariatric procedure. The objective of our study was to present 5 to 15-year follow-up results in terms
of weight loss, remission of comorbidities and reoperation rate.
Methods: This is a retrospective analysis of prospectively collected data. The minimal follow-up time
was 5 years. Patients who underwent SG between August 2004 and December 2014 were included.
In case of reoperation patients were converted to Roux-en-Y gastric bypass or biliopancreatic diversion
type duodenal-switch with or without hiatal hernia repair.
Results: A total of 307 patients underwent SG either as primary bariatric procedure (n = 262) or as
redo operation after failed laparoscopic gastric banding (n = 45). Mean body mass index at time of
primary SG was 46.4 ± 8.0 kg/m2. Mean age at operation was 43.7 ± 12.4 years with 68% females.
Follow-up was 84% and 70% at 5 and 10 years respectively. The mean EBMIL for primary SG was 62.8
± 23.1% after 5 years, 53.6 ± 24.6% after 10 years and 51.2 ± 20.3% after 13 years. Reoperation after
SG was necessary in almost every fifth SG patient: 24 patients (7.8%) were reoperated due to insufficient weight loss, 12 patients (3.9%) due to reflux, while 23 patients (7.5%) needed conversion due
to both, insufficient weight loss and reflux. Comorbidities improved considerably while the incidence
of new onset reflux was 29.7%.
Conclusion: SG provides a long-term EBMIL from 51 to 54% beyond 10 years and a significant improvement of comorbidities. On the other hand, a high incidence of both weight loss failure and de novo
reflux was observed leading to conversion.

Vascular Access & Vein

56.1
Tele-proctoring in vascular surgery implementing percutaneous creation of arteriovenous fistula
A. Isaak1, A. Mallios2, L. Gürke3, T. Wolff3 (1Aarau, 2Paris/FR, 3Basel)
Objective: Percutaneous ultrasound-guided creation of an arteriovenous fistula (pAVF) for hemodialysis access is a relatively novel procedure with promising technical success and patency rates.
The vascular surgery departments of two collaborating Swiss hospitals had decided to introduce the
technique to their services. A surgeon experienced in the technique (AM) was supposed to come to
Switzerland and proctor the first four procedures. Due to the SARS-CoV-2 pandemic and travel restrictions, this was not possible and we decided to perform the first four pAVF procedures tele-proctored via
a video conference system. We present the setup and our experience with tele-proctoring.
Methods: The setup relied on an all-in-one live video production device, video encoder, video streamer
and video recorder (Pearl-2, Epiphan), which made it possible to simultaneously transmit the live image from the ultrasound device (GE Logiq S8, linear probe 9L-D) and a live image from a video camera
(JVC Camcorder G/-HM440E, Japan), both connected via HDMI (Figure). The live stream was shared
with the proctor in France and the device support team in the US, using an encrypted Swiss video client
(www.vitimway.ch). The setup was tested with all parties three days in advance.
Results: All 4 procedures started with a verbal briefing and a live ultrasound scan. All steps of the
procedures were taken under the proctor’s instruction and supervision. The proctor gave on average
21 instructions per procedure. An average 4 were device-related but these became less frequent as we
proceeded. The operators consulted the proctor on average 5 times per procedure. The average duration of the procedure was 34 min. The pAVF creation was successful in all 4 patients, with an average
fistula flow measured at the end of the procedure of 600 ml/min.
Conclusion: Our experience showed us that pAVF creation, which is a procedure performed entirely
under sonographic guidance lends itself particularly well to tele-proctoring. The simultaneous transmission of the live sonographic image and the live image of the operators' hands allowed the proctor
to supervise and correct the key steps of the procedures. The simplicity of the set-up and the quality of
proctor-operator interaction was such a positive experience that we can well envisage a much wider
use of tele-proctoring in the future.

56.2
First experience with percutaneous arteriovenous fistula creation using the Ellipsys® vascular access
system
A. Isaak1, A. Mallios2, L. Gürke3, T. Wolff3 (1Aarau, 2Paris/FR, 3Basel)
Objective: Percutaneous creation of arteriovenous fistulae (pAVF) has been developed as an alternative to the creation of an upper arm cephalic or basilic vein fistula. Several studies have shown high
technical success rates and comparable time of maturation. To our knowledge, the technique has not
been used in Switzerland before.
Methods: Prospective data collection of the first consecutive patients undergoing the creation of pAVF
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between April and July 2020 at two vascular surgery centres.
Results: Seven patients underwent pAVF creation with the Ellipsys® vascular access system under
regional anaesthesia for maximum vasodilation. The procedures were performed entirely under sonographic control without the use of fluoroscopy. The cephalic or basilic vein was punctured and the
puncture needle advanced under sonographic control through the cubital perforator vein into the proximal radial artery. The Ellipsys® catheter was advanced over a guidewire and activated to create the
fistula between the proximal radial artery and the perforator vein. The fistula was further dilated with a
5mm PTA balloon. We achieved technical success in 6 patients. In one patient with small and spastic
vessels, the needle could not be advanced into the radial artery. A conventional upper arm cephalic
fistula was created during the same procedure. In three patients primary maturation was achieved and
the cephalic vein or distal basilic vein could be punctured for dialysis without any adjunct procedures.
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). One patient required superficialisation of the basilic
vein and one patient transposition of the arterialised brachial vein. Maturation was achieved in six pAVF
after a mean of 158 days with a mean fistula flow of 920 ml/ min.
Conclusion: We achieved high technical success and maturation rates in our first patients undergoing
pAVF creation with the Ellipsys® system. Prerequisites are suitable anatomy of the cubital perforator
vein and good skills in sonography and endovascular techniques. We believe that pAVF is a promising
alternative to the creation of a conventional upper arm fistula in patients unsuitable for a distal radiocephalic fistula.

56.3
Challenges of percutaneous closure of temporary arteriovenous fistula
A. Zdoroveac1, R. Marti1, L. Gürke2, A. Isaak1 (1Aarau, 2Basel)
Objective: Surgical thrombectomy (VT) remains a valid therapeutic option in selected patients with
DVD to prevent post-thrombotic syndrome. The creation of a temporary arteriovenous fistula (AVF)
to reduce the risk for recurrent thrombosis is often part of the procedure. Closure of the AVF is recommended 8-12 weeks postoperatively. The surgical approach increases the risk of procedure-related
complications such as impaired wound healing, infection or lymphatic fistula. Therefore, we evaluated
and applied a minimally invasive technique using standard closure devices (CD).
Methods: Three patients received a temporary AVF using the great saphenous vein as a part of complex venous thrombectomy and reconstruction procedures in our case series. Three months after surgery, venous patency was confirmed by ultrasound (US), and the AVF was closed in local anesthesia
in all patients. Our first procedure was planned according to the preoperative 3-D print and was as
follows: to puncture the arterial ostium of AVF under US-guidance, to introduce the Proglide® CD over
the guidewire into the SFA, and to close the arterial anastomosis of the AVF.
Results: In one case, we found a residual flow in the AVF after the closure with Proglide®. We accomplished fistula closure with Femoseal® after puncturing the AVF in its middle segment. In the second
case, we could detect a transformation of the arterialized duplex signal into a regular venous flow
pattern in the femoral vein, but there was still residual flow in AVF that lead to conversion due to massive scar tissue. In the third case, a short AVF of approximately 2 cm was still open after two closure
attempts with Proglide® and Femoseal®, and surgical closure was mandatory.
Conclusion: Redo- surgery in the groin is associated with a high risk of infection and lymphatic fistula.
It is, therefore, an enticing idea to close the AVF in a minimally invasive manner. We managed to close
one AVF percutaneously. The major challenges are handling CD in scar tissue and poor US visualization of the anatomical structures. To conclude, planning percutaneous closure of temporary AVF starts
during its creation. AVF should be long enough and, if technically possible, outside the main surgical
area to reduce scar formation. Expert skills for US-guided puncture and application of percutaneous
CD are mandatory.

56.4
Early-cannulation arteriovenous grafts are safe and effective in avoiding recurrent tunneled central
catheter infection
S. Richarz1,2, K. Stevenson2, B. White2, P. Thomson2, A. Jackson2, A. Isaak3, D. Kingsmore2 (1Basel,
2
Glasgow/UK, 3Aarau)
Objective: Tunneled central venous catheter infection (TCVCi) is a common complication that often
necessitates removal of the TCVC and a further TCVC. Theoeretically, insertion of an early-cannualtion
graft (ecAVG) early after TCVC infection is possible but not widely practiced with concerns over safety
and infection in the ecAVG. With 8 years of ecAVG experience, the aim of this study was to compare
the outcomes following TCVC infection, comparing replacement with TCVC (TCVCr) versus immediate
ecAVG (ecAVGr).
Methods: Retrospective comparison of two cohorts, who underwent replacement of an infected TCVC
either by an early cannulation graft (n = 18) or by a further central catheter (n=39).
Data were abstracted from a prospectively completed electronic patient record and collected on patient demographics, TCVC insertion, duration and infection, including culture proven bacteriaemia and
subsequent access interventions.
Results: 18/299 patients identified from 2012-2020 had an ecAVG implanted as treatment for a TCVCi.
In a one-year time-period (1/1/2015 -31/12/2015) out of 222 TCVC inserted, 39 were as a replacement following a TCVCi. No patient with an ecAVGr developed an immediate infection, nor complication
from the procedure. The rate of subsequent vascular access infection was significantly more frequent
for those with TCVCr than with an ecAVGr (0.6 vs. 0.1/patient/ 1000 HD days, p < 0.000). The number
of further TCVC required was significantly higher in the TCVCr group (7.1 vs. 0.4/patient/ 1000 HD
days, p = 0.000).
Conclusion: An ecAVG early following a TCVC infection is safe, reduces the incidence of subsequent
infectious complications and reduces the number of TCVC required, with a better functional patency.

Figure 1

56.7
Initial single surgeon experience in the endovenous thermal ablation of saphenous veins using the
new 1940 nm laser fiber
G. Gemayel (Meyrin)

Figure 1

56.5
Implantable pump for intravenous treprostinil intravenous delivery in the treatment of pulmonary arterial hypertension: a technical teaching video
A. Dupuis, A. Peloso, F. Lador, C. Toso (Geneva)
Objective: Intravenous prostacyclin pathway is a recognized treatment for pulmonary arterial hypertension (PAH). It is classically administrated via an external pump. High thermostability of treprostilin
allows its delivery via an implantable pump, with a concomitant patient’s quality of life improvement
and reduction of potential catheter infection. PAH is a rare disease and complication’s rateduring surgical implantation could be frequent by reduced case load outside of PAH expert centers. A treprostinil
pump implantation could lead to severe complications as pneumothorax, hematoma, foreign body
infection, venous or catheter thrombosis. Moreover, technical problems during the operation could
lead to pump dysfunction requiring invasive revision. The aim of this step procedure’s video is to avoid
complications and pump’s dysfunction.
Methods: Here we present a didactic video showing a safe procedure for the implantation of pump Lenus pro® in case of pulmonary hypertension. This video is principally destined to general and vascular
surgery audience experienced in implantable venous access port.
Results: The video illustrate a step-by-step procedure:
• Presentation of the pump and the refill procedure.
• Cephalic vein dissection and placement of central venous catheter under radiological assessment.
• Subcutaneous implantation of the pump in the abdominal wall.
• Connection between the pump and the intravenous catheter by placement of the subcutaneous
catheter.
Conclusion: Due to the reduced case load, this teaching video will take a key place in the formation of
surgeon which have to implant a treprostinil pump for pulmonary hypertension.

56.6
External and internal jugular vein aneurysm – a systematic review with analysis of aggregate data
L. Meuli1, M. Nucera2, H. Janka2, M. Schindewolf2, J. Schmidli2, V. Makaloski2 (1Zurich, 2Bern)

Objective: The endovenous thermal ablation of varicose veins has become the gold standard in the
treatment of saphenous vein incompetence. Among the two widely used techniques (radiofrequency
and laser), laser technology has witnessed a lot of evolution since its adoption, mainly in the wavelength of the laser beam. We evaluate a new laser fiber of 1940 nm wavelenght, which is the highest
on the market, in an office-based varicose vein clinic.
Methods: Between january 2020 and december 2020, data of all patients treated by a single surgeon using the 1940 nm laser fiber (Simla6, Tutzing, Germany) in an office-based clinic under local
tumescent anesthesia were collected. Patients were followed at day 1 and day 7 post operatively with
an ultrasound and at 6 and 12 months. Primary endpoints were technical success and closure rate,
secondary endpoints were occurence of endothermal heat induced thrombosis (EHIT), any deep vein
thrombosis (DVT) and reopening of the treated vein.
Results: 97 patients with 141 saphenous veins were included in the study. 82 were females. Mean age
was 49 years (19-81), mean VCSS classification was 5.55 (4-9), mean saphenous vein diameter was
6.7 mm (3.5-12), mean treated lenght was 35.6 cm (15-70). The power setting was adapted to vein
diameter and ranged between 1.5 and 4 watts yielding a mean linear endovenous energy intensity
of 29.52 j/cm (15.36-46.5). All patients had a one day and one week ultrasound follow-up and 40
patients were seen at one year. Technical success was achieved in all patients with a 100% closure
rate at one week follow-up. There was two cases of type I EHIT not necessitating any further treatment
and one case of type II EHIT that resolved after 4 weeks of anticoagulation therapy. One patient had a
segmental reopening of his treated vein at one week that persisted at two months follow-up with no
clinical symptoms and no further additional treatment. All 40 patients seen at one year had a persistent
closure of their treated vein. No DVT was noted.
Conclusion: The new 1940 nm laser fiber has an excellent short and mid term results in the treatment
of saphenous vein with less energy delivery compared to shorter wavelength fibers.
Longer follow-up are needed to confirm these results.

56.8
Dehydrated human amniotic membrane allograft with spongy layer to improve the outcome of complex non-healing venous ulcers
E. Psathas, M. Menth, B. Egger, D. O. Mayer (Fribourg)
Objective: Venous leg ulcers have a significant impact on public health by increased disability, intensive usage of health care resources and high costs. It has been reported that dehydrated human amniotic membrane allografts may kickstart otherwise non-healing wounds through cell-tissue interactions
and by the release of growth factors and cytokines in the wound bed [1-3]. We describe our experience
on the use of a new dehydrated human amniotic membrane allograft with spongy layer (dHAMA/SL)
in a cohort of patients with refractory venous leg ulcers.
Methods: All patients with venous leg ulcers that received treatment with a dHAMA/SL in our outpatient wound clinic from January 2018 to July 2020 were identified from the hospital’s database. Inclusion criteria were: (1) Documented reduction of less than 40% of the wound’s surface area within 4
weeks, despite supervised best wound treatment (BWT) by international standards, (2) documented
follow-up wound’s surface measurements using a dedicated digital photo planimetry application and
(3) more than 2 dHAMA/SL applications. Based on the wound’s surface reduction percentage from
baseline (WSRB%) (Fig. 1), wounds were classified as healed (100%), highly (70-99%), moderately
(40-70%) or low/non-responding (<40%).
Results: Nineteen patients with 31 wounds satisfying the inclusion criteria were identified during the relevant study period. Patient’s and wound’s baseline characteristics are shown in table 1 and 2. Median
wound duration before the start of treatment with dHAMA/SL was 6 months (range 2-360), with 58%
of all wounds present more than 6 months. Complete healing was observed in 21 wounds (67.74%),
with a median time to complete healing of 77 days (range 29-350). Five wounds (16.13%) showed
moderate to high response based on WSRB%, while low or no response was observed in the remaining 5 wounds (16.13%) (Fig. 2). The overall WSRB% at the end of treatment as well as two clinical
examples of refractory venous ulcers are shown in Figures 3-5.
Conclusion: Weekly application of dHAMA/SL in patients with long-standing, complex, nonhealing venous ulcers despite BWT led to complete healing or significant improvement in wound healing in the
majority (84%) of treated wounds. dHAMA/SL proved to be a safe and useful advanced treatment that
should be utilized when treating patients with refractory venous ulcers.

Objective: The aim of this systematic review is to present an overview of the clinical presentation and
treatment of both external and internal jugular vein aneurysm. Relevant characteristics of these pathologies that help for evidence-based decision making in the management of these patients should
be elaborated.
Methods: A literature search was conducted according to the PRISMA Statement and included MEDLINE, Embase, Cochrane Library, Scopus, WHO trial register, ClinicalTrials.gov, and the Livivo search
portal. Review Methods: Inclusion criteria were reports on patients presenting with internal or external
jugular vein aneurysms (IJVA or EJVA). Exclusion criteria were animal or cadaver studies and reports
on interventions using the healthy jugular vein as access only, i.e., catheterisation. Analysis of the
aggregate data from all eligible case reports was performed. Further, a case report of a 44-year-old
woman treated for a right-sided external jugular vein aneurysm is presented.
Results: From 1385 identified articles, 195 studies were eligible. A total of 255 patients with jugular
vein aneurysms were reported: 182 IJVA and 73 EJVA, respectively. EJVA were reported on both sides
with the same frequency whereas IJVA were more often seen on the right side, p=.012. Patients with Figure 1. Formula for calculating wound surface reduction from baseline percentage (WSRB%) during
IJVA were mostly children, median age 12 years (IQR 5.5 to 43.5), patients with EJVA were young
For example,for
a wound
of baseline surface
of 5.6surface
cm2 that after
24 weeks has
a surface
of 2.1 percenta
Figurefollow-up.
1. Formula
calculating
wound
reduction
from
baseline
adults, median age 30 years (IQR 11.0 to 46.5). An association between jugular vein aneurysms(WSRB%)
and cm2, hasduring
a WSRB% of (1-2.1/5.6) x 100 = 62.5%, showing a surface reduction of 62.5% from the start of 2
follow-up. For example, a wound of baseline surface of 5.6 cm that af
neurofibromatosis type 1 was observed. Reporting of outcomes was missing in approximately 50% of the treatment. A closed wound has a WSRB%
of 100%. Negative values indicate increase in wound size.
24 weeks has a surface of 2.1 cm2, has
a WSRB% of (1-2.1/5.6) x 100 = 62.5%, showing
the patients. No statistical analysis regarding outcomes was performed and the data was only sumsurface reduction of 62.5% from the start of the treatment. A closed wound has a WSRB%
marised.
100%. Negative values indicate increase in wound size.
Conclusion: Reports about jugular vein aneurysm are scarce, and their outcome is underreported.
IJVA were more often reported than EJVA. IVJA were predominantly seen on the right side. Jugular vein
aneurysms are diseases of the younger population but can be seen at any age.
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Table
1. Patients
characteristics
Cohort Characteristic
Patients (n)
Median age (years)
Gender
Male
Female
Comorbidities
Hypertension
Superficial venous disease
History of venous thromboembolism (VTE)
Congestive Heart Failure
Obesity
Hyperlipidemia
History of smoking
Peripheral Arterial Disease
Immunosuppression medication
Active or previous cancer
Renal Disease
Coronary Arterial Disease
Diabetes Mellitus
Malnutrition

19
71
n (%)
8 (42.1)
11 (57.9)
n (%)
14 (73.68)
14 (73.68)
10 (52.63)
9 (47.37)
8 (42.1)
7 (36.84)
5 (26.31)
5 (26.31)
5 (26.31)
4 (21)
4 (21)
3 (15.79)
3 (15.79)
1 (5.26)

Table 1. Patients characteristics and comorbidities.
Table 2. Baseline wound characteristics
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Baseline Wound Characteristics
Wounds treated (n)
Median wound duration in months (range)
Wounds present > 6 months (%)
Initial wound surface in cm2 (range)
Average
Median
Ipsilateral co-existing conditions
Previous venous interventions
Previous DVT (Post-thrombotic syndrome)
Previous reconstructive procedures (skin grafts/flaps)
Previous arterial interventions (open/endovascular)
Localization
Ankle (Medial)
Ankle (Lateral)
Lower leg (Anterior)
Lower leg (Medial)
Lower leg (Lateral)

Table 2. Baseline wound characteristics.

31
6 (2-360)
18 (58)
3.73 (0.1 – 44.8)
1.55 (0.1 – 44.8)
n (%)
27 (87.09)
17 (54.83)
8 (25.8)
4 (12.9)
n (%)
10 (32.2)
8 (25.8)
6 (19.4)
4 (12.9)
3 (9.7)

Oncology & Metabolism

57.1
Sodium thiosulfate prevents intimal hyperplasia via inhibition of tubulin polymerization and smooth
muscle cell proliferation
D. Macabrey, M. Lambelet, A. Longchamp, J.-M. Corpataux, F. Allagnat, S. Déglise (Lausanne)
Objective: Bypass surgeries and other endovascular approaches to treat arterial occlusive diseases
suffer from limited long-term patency due to re-occlusive vascular adaptations, a process called intimal
hyperplasia (IH). IH develops in response to vessel injury, loss of endothelial cells (EC), leading to
inflammation, dedifferentiation and proliferation of vascular smooth muscle cells (VSMC). Hydrogen
Sulfide (H2S) is an endogenously produced gas, with anti-oxidant and anti-inflammatory properties.
The H2S salt sodium hydrogen sulfide (NaHS) reduces IH in rodent models. Here, we tested the therapeutic potential against IH of the clinically approved thiol source sodium thiosulfate (STS) in human
vein segments obtained from vascular patients and in a mouse model of IH.
Methods: Human veins segments obtained from patients undergoing lower bypass surgery maintained in culture ex-vivo for 7 days to stimulate IH were treated with NaHS or STS. Mouse subjected to
carotid artery stenosis to stimulate IH were treated systemically with NaHS or STS. IH was measured
by histomorphology and VSMC proliferation measure by proliferating cell nuclear antigen (PCNA). In
addition, primary human vascular smooth muscle cells (VSMC) were exposed in-vitro to the same H2S
donors. Migration and proliferation of these primary cells were measured using a wound healing assay
and BrDU incorporation, respectively. To assess cytoskeletal organization, tubulin and actin fluorescent
stainings were performed on VSMC.
Results: STS and NaHS similarly prevented the development of IH in human vein segments ex-vivo
and in carotids in vivo. PCNA staining of human veins or mouse arteries suggest that the H2S donors
reduce IH by inhibiting VSMC proliferation. In vitro, STS and NaHS similarly inhibited migration and
proliferation of primary VSMC. Both STS and NaHS stimulated protein persulfidation and circulating
sulfane sulfur levels. Immunofluorescent stainings of cytoskeletal proteins revealed that STS and NaHS
destabilized microtubules organization probably via persulfidation of the tubulin protein.
Conclusion: Currently, there is limited strategy to reduce IH. STS represents a clinically approved relevant source of H2S, which holds great promise as a new therapeutic agent to limit VSMC proliferation
in the context of IH.

57.2
Maternal metabolic syndrome induces liver injury and promotes tumor growth in the offspring
B. Moeckli, V. Delaune, A. Peloso, L. Orci, F. Slits, Q. Gex, S. Lacotte, C. Toso (Geneva)
Objective: Obesity is a growing disease entity affecting a third of women of reproductive age. Epidemiological studies show that children of obese mothers suffer from obesity, long-term morbidity and
an increased rate of childhood cancers. However, the mechanisms of disease transmission remain unknown. The aim of this study is to test this hypothesis in a mouse model and shed light on the involved
mechanisms of vertical transmission.
Methods: Female mice were fed a high fat or standard diet (HFD/SD) for 16 weeks before being mated with mice fed a normal diet. Corresponding diet was continued until weaning, all offspring were
thereafter fed a SD. Metabolic profile, weight gain, liver enzymes and the gut microbiota profile were
assessed in the offspring (n=24). Additional groups of offspring (n=48) were injected with a carcinogen (diethylnitrosamine) at week two, tumor characteristics were assessed by computed tomography
scan at week 36.
Results: Mothers fed HFD developed obesity and non-alcoholic fatty liver disease (NAFLD). Female offspring of mothers fed HFD gained significantly more weight (+33.7%, p=0.001), had increased alanine
transaminase levels (62 vs 18 IU/L, p=0.003) and a significantly altered liver histology exemplified
by an increased NAFLD activity score (3.8 vs 0.6, p=0.016). Expression levels of several candidate
genes were studied of which FGF21 showed the largest differential expression between HFD and SD
offspring (9 vs 1 2^ΔΔCT, p=<0.001). However, epigenetic analysis of FGF21 in the liver revealed no
changes in methylation level between HFD and SD offspring. Furthermore, offspring of HFD mothers
had a distinctly altered gut microbiome with lower proportions of Bacteroides caccae, Bacteroidales
and Parasutterella excrementihominis. Interestingly, the proportion of female offspring developing tumors was significantly higher in offspring of HFD mothers (83 vs 44%, p=0.011), the average total
tumor volume was larger (234 vs 3.5mm3, p=0.022) and the offspring developed more tumors (3.5
vs 0.6, p=0.010).
Conclusion: Maternal obesity promotes liver tumor growth in the offspring, alters metabolic patterns
and induces liver suffering in the progeny in a sex-dependent manner. The gut microbiome seems to
play a role in this transmission of disease. Yet further research is needed to determine the vectors of
transmission and evaluate preventive interventions in obese mothers.

57.3
Sodium thiosulfate, a source of hydrogen sulfide, promotes angiogenesis via inhibition of endothelial
cells respiration
D. Macabrey, J. Joniová, A. Longchamp, J.-M. Corpataux, G. Wagnieres, S. Déglise, F. Allagnat
(Lausanne)
Objective: Therapies to accelerate vascular repair are currently lacking. Pre-clinical studies suggest
that hydrogen sulfide (H2S), an endogenous gasotransmitter, promotes angiogenesis. Here, we hypothesized that sodium thiosulfate (STS), a clinically relevant H2S donor substance, would stimulate
angiogenesis and vascular repair.

Methods: Mouse subjected to hindlimb ischemia were treated systemically with NaHS or STS and leg
perfusion was measured by laser Doppler imaging. The pro-angiogenic effect of NaHS or STS was
further assessed using a subcutaneous matrigel plug assay and a chick chorioallantoic membrane
angiogenesis assay. Migration and proliferation of primary human umbilical endothelial cells (HUVEC)
exposed to the same H2S donors were measured using a wound healing assay and BrDU incorporation, respectively. HUVEC respiration and glycolysis were measure in a seahorse apparatus.
Results: STS stimulated arteriogenesis and vascular repair following hindlimb ischemia as evidence
by increased laser Doppler imaging and vascular density in the gastrocninemius mucle in wild type
C57BL/6J mice. STS also promoted angiogenesis assessed by matrigel plug assay and in the chick
chorioallantoic membrane assay. In vitro, both STS and NaHS inhibited mitochondrial respiration and
promoted glycolysis in HUVECs, which stimulated cell proliferation and migration and angiogenesis.
Conclusion: STS, a clinically pertinent source of sulfur, promotes angiogenesis and revascularization
in a model of hindlimb ischemia. STS probably acts through metabolic reprogramming of endothelial
cells toward a more proliferative glycolytic state. These findings may hold broad clinical implications
for patients suffering from vascular occlusive diseases.

57.4
Brief dietary protein dilution using carbohydrate rich drink protects from kidney ischemia and reperfusion injuries trough IGF-1
R. Emsley1, T. Agius1, D. Macabrey1, A. Faivre2, S. Déglise1, S. De Seigneux2, J.-M. Corpataux1,
F. Allagnat1, A. Longchamp1 (1Lausanne, 2Geneva)
Objective: Lifelong low-protein, high-carbohydrate diets extend lifespan in rodent. Consistently in human, the administration of oral carbohydrate drinks the day before surgery might improve clinical outcome. However, the fundamental questions of what represents a macronutritionally balanced diet, and
how this impact surgical stress remain unanswered.
Methods: Here, we induced dietary protein dilution by giving mice ad libitum access to 50% sucrose
water, without any food restriction. Mice were randomized into four regimens: regular diet (17,6% protein, Ctrl), and a low protein diet (5.6% protein, LP), with or without high sucrose water (50% sucrose)
for 7 days. At the end of the preconditioning, calorimetric data, fasting blood glucose, IGF1, glucose
tolerance, and finally resistance to renal failure following a bilateral renal ischemia-reperfusion was
evaluated.
Results: We demonstrate that access to carbohydrate drinks promotes dietary protein restriction
despite a total caloric intake that was twice higher. This short-term self-restriction in daily protein, independent of caloric intake, improved insulin sensitivity, reduced serum triglyceride, and enhanced
mitochondrial respiration as well as energy expenditure. Importantly, a 7-day pre-conditioning protein
dilution regimen promotes recovery following kidney ischemia and reperfusion (IRI), a model of surgical stress. This protection from kidney IRI inversely correlated with pre-operative protein intake, but
not carbohydrate or fat. The benefit of a low protein, high-carbohydrate regimen was independent of
the protein sensing pathway eIF2/ATF4, NRF2 and hydrogen sulfide, but instead required Insulin-like
growth factor 1 (IGF1) downregulation.
Conclusion: These results support further clinical studies of a low protein diet combined with carbohydrate drinks prior to surgery.

57.5
Modulating hepatocarcinogenesis by porto-systemic vein shunting in a high-fat diet mouse model
A. Peloso, Q. Gex, M. Tihy, B. Moeckli, F. Slits, L. Rubbia-Brandt, G. Oldani, S. Lacotte, C. Toso (Geneva)
Objective: Non-alcoholic fatty liver disease (NAFLD) is an increasingly common disease, which can
lead to hepatocellular carcinoma (HCC). It is associated with an increased portal pressure, which can
alter the intestinal barrier, increase the translocation of bacterial products, and further worsen NAFLD.
We hypothesized that this vicious circle can be broken by surgical porto-systemic vein shunting (PSVS),
and previously demonstrated that PSVS can decrease the histological features of NAFLD in a high-fat
diet (HFD) mouse model. We now test whether PSVS can also impact de-novo hepatocarcinogenesis.
Methods: C57BL/6 mice received HFD starting from 4 weeks of age. HCC was induced by intraperitoneal injection of DEN at 25mg/kg on week 2 and PSVS (n=18) (or sham surgery (n=18)) are created
at 8 weeks. HCC burden was assessed by MRI and, finally, by macroscopic and histomorphology assessments. HCC features of aggressiveness, including solid growth pattern and fat component have
been also evaluated.
Results: At 40 weeks of HFD feeding, tumors were identified in all the animals. Shunted HFD mice
showed a reduced number of tumor nodules compared to sham (median nodules 8 vs 14, -42.9%;
p=0.0471) while associated to a greater average total tumor volume (709.3 vs 197 mm3, +258,6%;
p=0.0245). This correlated with an increased median tumor volume in shunted mice (16.30 vs 72.45
mm3, +344,5%; p=0.0011). Notably, HCC histology of shunted mice was hallmarked by accentuated
trend concerning HCC fatty change combined to a less pronounced solid growth pattern (p=0.193).
Conclusion: PSVS leads to the presence of larger HCCs, potentially linked to the proportionally increased arterial supply of the liver. However, it demonstrates a protective effect on HCC carcinogenesis
(< number of tumors). Collectively, this data suggests that portal pressure could represent a potential
therapeutic target to attenuate liver steatosis and NAFLD-related HCC carcinogenesis.

57.6
Dynamic assessment of the impact of gut microbiota transfer in a mouse model of chronic intestinal
dysbiosis
L. Orci, S. Lacotte, Q. Gex, V. Lazarevic, J. Schrenzel, C. Toso (Geneva)
Objective: There is growing evidence supporting that the gut microbiota is a major driver of human
health and disease. While gut microbiota transfer (GMT) is commonly used as an approach to restore
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"eubiosis", there is a surprising lack of data on whether the transferred microbiota efficiently and durably repopulate the gut of the transplanted subject. Moreover, little is known on the effects of GMT on
non-alcoholic fatty liver disease (NAFLD).
Methods: Chronic dysbiosis and NAFLD-like liver injury were induced by feeding C57Bl/6j mice for 16
weeks with a high-fat diet. For GMT, dysbiotic mice underwent preliminary gut cleansing, followed by
oral gavage with a suspension of fresh fecal matter procured from a pool of lean mice (1 dose, or 10
doses). We next characterized microbiota composition and we measured the relative abundance of
specific pathobionts in recipient mice, using high-throughput shotgun analysis in a dynamic manner,
over time. All experiments took place in a specific germ-free environment.
Results: After 4 months on a high-fat diet, mice displayed fatty liver infiltration with moderate parenchymal inflammatory changes. Dysbiosis was evidenced by a reduced bacterial diversity, as well as a
dramatically increased abundance of Firmicutes, and lower Verrucomicrobia and Actinobacteria. Gut
microbiota transfer was associated with a transitory reduction in NAFLD-induced hepatocellular injury.
While dysbiotic mice displayed a shift in their microbiota composition towards that of lean donors after
GMT, this effect rapidly faded after one week, and mice recovered their initial, dysbiotic microbiota.
Conclusion: The current study indicates that, when used in mice with chronically established dysbiosis,
GMT is merely associated with transitory changes in gut microbiota composition, as well as significant
but moderate reduction in hepatocellular injury.
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57.7
Intrapleural hyperthermic chemotherapy induces pro-immunogenic e-selectin expression in the vasculature of malignant pleural mesothelioma
Y. Hao, L.-E. Chriqui, C. Gattlen, M. Gonzalez, T. Krueger, T. Krueger, P. Dyson, S. Cavin, J. Perentes
(Lausanne)
Objective: Malignant pleural mesothelioma (MPM) is a deadly disease with dismal prognosis. Prior
studies combining surgery with intrapleural hyperthermic chemotherapy (IPHC) have shown improved
survivals in selected patients with MPM. However, the mechanisms by which IPHC acts on MPM and its
microenvironment remains unknown. Here we focus on tumor endothelial adhesion molecule expression patterns.
Methods: First, we determined the impact of IPHC on MPM tumor and vascular compartments in vitro
using a novel bioincubater for hyperthermic cell culture. The cytotoxicity of normo (37°C) / hyperthermic (42°C for 60 minutes) cisplatin/carboplatin therapies were evaluated on four MPM (MSTO211H,
H-Meso, AE17 and AB12) and one endothelial (EC-RF24) cell lines at a minimum of 24 hours using a
presto-blue assay. Second, we treated endothelial cells with IPHC (60 min, 42°C at optimized cytotoxic
concentrations) and determined its impact on pro-immunogenic adhesion molecule (E-selectin, VEcadherin, VCAM and Connexin-43) expression at 24 hours by Western blot.
Results: Tumor and endothelial cell viability decreased with increasing doses of both chemotherapeutics but was not affected by hyperthermia (IC50 with or without hyperthermia of each cell line at 24
hours reported in Figure 1A). Interestingly, endothelial cell line IC50 was much higher than that of MPM
tumor cells for both chemotherapeutics (Figure 1A). Pro-immunogenic adhesion molecule E-Selectin
was increased at 24 hours by IPHC with both chemotherapeutics while VE-Cadherin, VCAM and Connexin-43 were not affected (Figure 1B).
Conclusion: Hyperthermia adds no cytotoxicity to intrapleural chemotherapy. However, IPHC favors
pro-immunogenic endothelial E-selectin expression. The latter could help induce patient immunity
against their MPM and improve survival. Confirmation of these findings in vivo is mandatory.
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Low dose photodynamic therapy promotes endotheliale e-selectin expression in malignant pleural
mesothelioma through NF-κB pathway activation
S. Cavin, L.-E. Chriqui, C. Gattlen, M. E. Ortolini, Y. Hao, M. Gonzalez, T. Krueger, E. Meylan, J. Y. Perentes
(Lausanne)
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Objective: In the pre-clinical setting, low-dose photodynamic therapy (L-PDT) was shown to enhance
the immunogenicity of malignant pleural mesothelioma (MPM) through the induction of vascular endothelial E-selectin expression, a major adhesion molecule involved in leucocyte diapedesis. However,
the underlying mechanisms of this observation remain unknown. Here we investigated the possibility
that L-PDT-mediated E-selectin induction operates through canonical Nuclear Factor-Kappa B (NF-kB)
signaling.
Methods: To assess the impact of L-PDT on canonical NF-ĸB pathway activation, we evaluated the expression of IκBα (total and phosphorylated) in endothelial EC-RC24 cell cultures treated with Visudyne©
mediated L-PDT. Total protein content was extracted to perform Western blots at different timepoints
ranging from 1 to 24 hours. In a second set of experiments, canonical NF-kB activation was blocked by
using 2 different siRNAs that inhibit NEMO/IKKγ expression, an essential regulatory subunit of the IKK
complex required for canonical NF-κB activation. We determined the expression levels of E-selectin in
control or L-PDT-treated EC-RF24 cells. TNFα was used as positive control for NF-kB activation.
Results: Increased phosphorylation of IκBα was observed from 3 to 12 hours after administration of
a single L-PDT dose in endothelial cell monocultures while there was no change in the total amount
of IκBα. L-PDT and TNFα treatment of endothelial cells caused E-selectin upregulation. L-PDT-mediated
E-selectin induction was repressed in the presence of NEMO siRNAs.
Conclusion: L-PDT activates the NF-ĸB pathway in vascular endothelial cells, which induces E-selectin
expression. The latter is thought to be essential for immune infiltration of MPM. Confirmation studies in
vivo will help to comprehend and refine this therapeutic approach.
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P1
Histological analysis of presumable negative appendectomy – incidence of neurogenic appendico
pathy and fibrous obliteration of the appendix
F. Kierdorf1,2, P. Moreno1, R. Langer3, M. Zuber4, R. Fahrner1 (1Solothurn, 2Morges, 3Linz/AT, 4Basel)
Objective: Clinical presentation of an acute appendicitis is definite, but sometimes the diagnosis is not
easy and diagnostic laparoscopy is performed with intraoperatively unsuspicious appendix. Their histological analysis reveal entities such as neurogenic appendicopathy and fibrous obliteration, which
clinically can often not be differentiated from an acute appendicitis. The purpose of this study was to
analyse the incidence of neurogenic appendicopathy, and fibrous obliteration of the appendix in our
patient collective.
Methods: This retrospective single center investigation of 200 patients undergoing laparoscopic appendectomy from 11/2018 to 10/2019, due to suspected acute appendicitis, analysed patients' demographics, symptoms and diagnostic, intraoperative findings and histopathological results.
Results: In 21 patients (10.5%) with clinically suspected acute appendicitis, the appendix showed intraoperatively no distinct signs of acute appendicitis. Median age was 23.8 years (range 15-48 years),
with mainly females (n=16). Preoperatively, 13 patients (61.9%) presented with specific symptoms
for acute appendicitis. Laboratory results indicated inflammation with leukocytes 11 ± 3.5 G/l and Creactive protein 18 ± 23.7 mg/l. Further diagnostic was mostly performed by ultrasound (76.2%). During laparoscopy the appendix presented unsuspicious (n=10), vascular proliferation or appendiceal
hyperplasia (n=7), and signs of acute or chronic appendicitis (n=4). In all patients the appendix was
removed. Histological analysis revealed appendices without inflammation (n=9), with fibrous obliteration (n=8), and with neurogenic appendicopathy (n=4).

Conclusion: Distinct diagnosis of acute appendicitis is sometimes difficult, so that negative appendectomy is frequently encountered. The neurogenic appendicopathy is one entity, which diagnosis
can only be established histologically by detection of significant nerve proliferation and an increased
number of endocrine cells. Morphologically there are overlaps with fibrous obliteration, which is sometimes used synonymously or as an indicator for neurogenic appendicopathy, if the patient's clinical
symptoms are suitable. The small general knowledge about this entity may explain our considerable
number of fibrous obliteration. To rule out these entities, it is imperative to remove even intraoperatively
unsuspicious appendix for further histological analysis.

P2
Incidence of appendiceal neoplasm and malignancy in patients presenting with acute appendicitis
F. Kierdorf1,2, R. Langer3, M. Zuber4, R. Fahrner1 (1Solothurn, 2Morges, 3Linz/AT, 4Basel)
Objective: In case of acute, uncomplicated appendicitis, non-operative management is currently propagated as a feasible treatment option, albeit 0.7-2.5% of cases showing histologically premalignant or
malignant findings. This management option may thus lead to a delay of appropriate treatment. The
purpose of this study, was to investigate the incidence of neoplasm and malignancy of the appendix in
patients presenting with acute appendicitis.
Methods: We conducted a retrospective, single-center analysis of 200 patients that presented with
acute appendicitis and underwent laparoscopic appendectomy between 11/2018 and 10/2019. The
analysis included patients' demographics, clinical presentation, diagnostics, intraoperative findings,
and histopathological results especially regarding neoplasm and malignancy.
Results: In seven patients (3.5%), histological analysis revealed neoplasm or malignancy. From this
group the median age was 52 years (20-90 years) with no predominance for sex. The mean ASA score
was 2 ± 1.15. Laboratory results showed signs of inflammation with leukocytes of 10.4 ± 3.6 G/l and
C-reactive protein of 53.4 ± 64.3 mg/l. As further preoperative diagnostics ultrasound (3/7 patients)
and computed tomography (3/7 patients) were performed. Intraoperatively the majority of the patients
with these findings showed signs of appendiceal inflammation (4/7 patients), whilst malignancy was
preoperatively suspected only in two patients. Histological analysis revealed low-grade mucinous
appendiceal neoplasia (LAMN, n=1), neuroendocrine tumors (n=4), appendiceal adenocarcinoma
(n=1) and colon cancer (n=1). After subsequent tumor staging, three patients obtained further surgical treatment, follow-up care was decided in two patients, and two patients were in reduced health
condition, so that any further therapy was not indicated.
Conclusion: Non-operative management of patients presenting with acute, uncomplicated appendicitis, is described as an adequate treatment option. This potentially prevents a correct diagnosis of premalignant or malignant appendiceal pathologies, especially since clinical presentation, patient history,
and intraoperative aspects, may not differ significantly to acute appendicitis. Therefore, it is imperative
to remove the appendix and to assure further histological analysis.
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P3
Ileo-sigmoid knotting – a rare cause of intestinal obstruction
S. Peisl, T.-M. Strati, B. Egger, M. Menth (Fribourg)
Objective: Ileo-sigmoid knotting (ISK) is exceedingly rare. It is a closed-loop intestinal obstruction,
caused by 1) the ileum wrapping itself around the sigmoid colon 2) the sigmoid colon wrapping itself
around a loop of ileum or 3) the ileocecal segment wrapping itself around the sigmoid colon. ISK is
associated with a long small bowel mesentery, a long sigmoid colon on a narrow pedicle and the
ingestion of a high bulk diet. The differentiation from a simple volvulus is difficult, yet important, since
endoscopic decompression in ISK is ineffective and may lead to intestinal perforation. ISK rapidly progresses to gangrene of the ileum and/or sigmoid colon and is associated with a mortality rate up to
48%.
Methods: We present a case of a 57-year-old male patient, without any history of previous surgery, suffering from abdominal pain and vomiting for the past 4 hours. On physical examination, an abdominal
distension and signs of peritonitis were found. Laboratory investigations showed normal WBC, CRP as
well as normal serum lactate. Abdominal CT scan revealed a dilated loop of ileum with a mesenteric
whirl sign and a closed-loop obstruction of the sigmoid colon (Fig. 1). Emergent exploratory laparotomy demonstrated a long and mobile sigmoid colon with a narrow pedicle, knotted around a loop of the
ileum (Fig. 2). After sigmoid de-rotation, both, the sigmoid and ileal loop were viable with good perfusion on indocyanine green test and no intestinal resection was performed. The post-operative period
was uneventful and the patient was discharged home seven days after surgery.
Results: Preoperative diagnosis of ISK is difficult due to unfamiliarity with this disease. The diagnostic
delay leads to high morbidity and mortality due to gangrene of the ileum, sigmoid colon loop or of both.
A viable ileum and colon in ISK, as found in our case, is a rarity. Treatment depends on anatomical and
pathological findings and consists of resection of the gangrenous bowel segments with or without
primary anastomosis. According to the literature, prophylactic sigmoid resection of a viable colon is
not necessary, since the risk of recurrence seems to be low.
Conclusion: Ileo-sigmoid knotting is an exceedingly rare cause of intestinal obstruction and is associated with a significant morbidity and mortality. If ISK is suspected, emergent surgical exploration and
treatment is mandatory.
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P4
Gallbladder perforation into the abdominal wall
M. Puglisi, M. Kauper, B. Egger, M. Peter (Fribourg)
Objective: Gallbladder perforation is a dreaded complication of acute cholecystitis and is associated
with increased morbidity and mortality. Cholecysto-cutaneous (CCF) or cholecysto-parietal fistula
(CPF) after gallbladder perforation into the abdominal wall with abscess formation is an extremely rare
complication and was first described by Thilesus in 1670. (1) There is usually a history of cholecystolithiasis or neglected chronic gallbladder disease. The incidence of CCF/CPF is rare, most patients
are elderly females with a mean age over 70 years old. We report a case of a CPF after a gallbladder
perforation into the abdominal wall.
Methods: A 65-year-old female was admitted to our emergency department complaining of right upper quadrant abdominal pain. Diagnosis of acute cholecystitis was made based on clinic, laboratory
tests and ultrasound findings. She underwent a 10 days outpatient treatment with oral antibiotics and
was then readmitted due to a painful, erythematous mass at the right subcostal region. An abdominal
CT-scan revealed a subcutaneous abscess formation (40 x 45 x 65mm) in communication with the
gallbladder. (Pic 1) A CPF was postulated and a percutaneous drainage of the abscess performed
followed by 14 days iv-antibiotics administration (ceftriaxone, metronidazole). The patient’s health improved markedly and 6 weeks later a laparoscopic cholecystectomy with abscess debridement was
successfully performed.
Results: Intraoperative findings showed a chronic inflamed gallbladder with abscess formation into the
abdominal wall and the diaphragm. (Pic 2, 3, 4) Histopathology confirmed chronic inflammation and
excluded malignancy. The postoperative follow-up was uneventful.
Conclusion: This case demonstrates a very rare presentation of gallbladder perforation into the abdominal and the subcutaneous tissue. There are less than 100 cases of CCF/CPF reported in the medical literature. (2) There is no standard base line management for this pathology, due to the rarity of
cases reported. We suggest a two-stage approach with drainage of the abscess followed by delayed
laparoscopic cholecystectomy with excision of the fistulous tract. Although CCF/CPF were historically
a common outcome of gallbladder disease, they are nowadays rarely observed due to improvements
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in identification and treatment of gallbladder pathologies.
1) Brimo et al. Ann Med Surg 2020
2) Lofgren et al. Cureus 2019

and for an acute appendicitis. However, the recurrent pain attacks did not disappear. Extensive anamnesis revealed a newly occurring dyspareunia and for many years lasting heaviness during prolonged
up-side positions/postural changes. Laboratory workup did not reveal any pathology. Regarding at
previously performed CT-scans, pelvic varices and distention of bilateral ovarian veins were noted.
Results: With the suspected diagnosis of a PCS a pelvic venography and embolization of the left and
right ovarian veins was performed. 1- and 3-months-follow-ups revealed a total remission of symptoms
together with a net social and psychological behavior amelioration and a performed ultrasound as
well as MRI showed an almost complete regression of the pelvic varices.
Conclusion: This report highlights the importance of a complete anamnesis including the sexual behavior, when evaluating lower abdominal pain in females. The PCS is not well defined and rarely or
delayed diagnosed, despite repeated imaging and other investigations. Moreover, present pelvic/ovarian varices may be trivialized as they are often asymptomatic. Noninvasive imaging as Doppler-ultrasound, CT-scans or MRI might let suspect diagnosis of a PCS, however, the diagnostic gold standard
remains the pelvic venography. Endovascular embolization of ovarian veins is an excellent therapeutic
option with low complication rates and only 5% of recurrences.
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Figure 2. Venography of left ovarian vein by transfemoral access. Visualization of distented left ovarian vein

P5
Pelvic congestion syndrome: a forgotten diagnosis in women’s chronic abdominal pain
F. Schaller, O. Burckhardt, A. Meyer, E. Monnard, B. Egger (Fribourg)
Objective: The pelvic congestion syndrome (PCS) is probably a heavily underdiagnosed pathology.
No studies exist evaluating the precise prevalence and/or incidence in the female population. However, few studies estimated a prevalence of up to 30% in middle-aged women with a chronic pelvic
pain syndrome of unknown origin. Diagnosis of the PCS is challenging due to the high variability of
symptoms. Such symptoms may include chronic pelvic pain and/or heaviness, urge of micturition and
dyspareunia. The clinical presentation may be associated with vulvar, perineal, and/or lower extremity
varices. However, until today there are no clearly defined diagnostic criteria.
Methods: We report the case of a 39 years-old uniparous female patient who presented at our emergency department with recurrent intense acute lower abdominal pain, without any other problems. She
had a 7-years-history of recurrent abdominal pain successively treated for ovarian cysts on both sides
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Figure 2: Venography of left ovarian vein by transfemoral access. Visualization
with reflux (arrow), and para uterine and para vaginal varices (*).
of distented left ovarian vein with reflux (arrow), and para uterine and para
vaginal varices (*).
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distention and tortuositiy of right ovarian vein with reflux
(arrow), and para uterine varices (*). LIIV

Figure 4: Cont
internal iliac v
previously vis
Right Intern il

diendesign,
VC oder auf mangelnde klinisch durchgesetzte Quantifizierungen von Weichteilverletzungen
in geschlossenen Frakturen.

P7
Retroperitoneal necrotizing fasciitis caused by a non-emphysematous cholecystitis with Clostridium
perfringens – a case report
D. Jutzi, V. Kremo, C. Stieger, H. Fischer, A. Scheiwiller, J. Metzger, J.-M. Gass (Lucerne)
Objective: Necrotizing fasciitis is a severe disease of sudden onset caused by gas forming bacteria
that spreads rapidly and leads to a life-threatening condition. The most commonly affected areas are
LIIV
the limbs and the perineum. Necrotizing
retroperitoneal fasciitis caused by an intraperitoneal infection
RIIV
is a rare but extremely severe disease.
Methods: An 83-year old male patient was referred with severe right upper quadrant pain for a few
days. Medical history revealed a coronary heart disease as well as a diabetes mellitus type 2, hypertension, chronic obstructive pulmonary disease with obstructive sleep apnea syndrom and prostate
cancer without systemic treatment as relevant comorbidities.
Results: On admission blood work showed elevated inflammatory markers with a leukocytosis of 14.8
× 109/L and an elevated C-reactive protein (CRP) of 195 mg/L. A computed tomography (CT) scan
Figure 2: Venography of left ovarian vein by transfemoral access. Visualization
demonstrated a retroperitoneal gas-collection compatible with a duodenal perforation of the Pars II/III.
of distented left ovarian vein with reflux (arrow), and para uterine and para
An emergency laparotomy was performed. There was no evidence of a hollow organ perforation, even
vaginal varices (*).
not in the additional intraoperative gastro- and duodenoscopy. We found a greenish discoloured Gerota’s fascia and there were also signs of a cholecystitis. Therefore, a cholecystectomy was performed.
Subsequently an antibiotic therapy with Piperacillin/Tazobactam was established. Histopathological
Figure 3. Venography of right ovarian vein by transjugular access after embolization of left ovarian vein. Visu- findings showed an acute ulcero-phlegmonous cholecystitis. The intraoperative biopsies showed
Figure 3: Venography of right ovarian vein by transjugular
Figure
4: (*).
Controlgram-positive
venography rods,
after which
embolization
through
the right
we identified
with PCR
as Clostridium perfringens. According to that, we
alization of distention and tortuositiy of right ovarian vein with reflux (arrow), and para uterine
varices
access after embolization of left ovarian vein. Visualization of
internal iliac vein . It shows absences of contrast in the varices
continued the antibiotic therapy with Metronidazole. After 48h hours a second look operation with irripreviously visualized and an orthograd flux in internal iliac veins.
distention and tortuositiy of right ovarian vein with reflux
gation was performed and after a third look procedure the abdominal wall could be closed. The further
VC
Right Intern iliac vein (RIIV) left intern iliac vein (LIIV), vena Cava (VC)
(arrow), and para uterine varices (*).
course was uneventful and the patient was discharged to a rehabilitation clinic at postoperative day 21.
Conclusion: A retroperitoneal, necrotizing fasciitis is an extremely rare entity. The most probable origin
of the Clostridium perfringens infection which led to the retroperitoneal necrotizing fasciitis must have
been the cholecystitis. Remarkable are missing morphological and histological signs for an emphysematous cholecystitis. As in necrotizing fasciitis of other localization, an interdisciplinary approach and
timely therapy is of paramount importance to ensure patient’s survival.
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P8
RIIV

LIIV

Figure 4. Control venography after embolization through the right internal iliac vein . It shows absences of
contrast in the varices previously visualized and an orthograd flux in internal iliac veins. Right Intern iliac vein
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P6

Lokale Komplikationen nach Frakturversorgung der Extremität – eine Metaanalysie von lokalen,
systemischen und Patienten-unspezifischen Risikofaktoren
S. Halvachizadeh, F. K. L. Klingebiel, R. Pfeifer, S. Schürle, P. Cinelli, H.-C. Pape (Zurich)
Objective: Häufig wird die Schwere der Weichteilverletzung nach einer Fraktur unterschätzt. Systemische Risikofaktoren werden oft in der Literatur diskutiert. Das Ziel der aktuellen Studie war es folgende
Hypothese zu testen: Systemische Risikofaktoren gelten als wichtigste Faktoren um Komplikationen
nach operativer Versorgung von Frakturen vorherzusagen.
Methods: Eine systematische Suche inkludierte folgende Datenbanken: Embase, Medline, Cochrane,
Web of Science, und Scopus. Einschlusskriterien: Originalartikel, publizierte zwischen 2000 und 2020
in englischer oder deutscher Sprache, welche die Qualität der Vorhersage für Komplikationen von
Risikofaktoren mittels uni-/ oder multivariater Analysen untersuchen. Mittels Random Effekt Model
wurden die Odds Ratios (OR) zusammengefasst. Systemische Komplikationen: Begleiterkrankungen,
Rauchen; Lokale Komplikationen: Weichteilverletzungen, Frakturklassifikation; Patientenunspezifisch:
Dauer OP, Tourniquet, Hospitlisation.
Results: Einschluss von 78 Originalarbeiten, gesamt 248’86 Patienten, 51.9 Jahre. Die Meisten Studien
(96.2%) waren retrospektive Datenanalysen. Die Rate an Komplikationen war gesamthaft 9.1%. systemische Risikofaktoren wurden am häufigsten untersucht (65.3%), gefolgt von lokalen (17.4%) und
Patienten unspezifische Risikofaktoren (17.3%). Der lokale Weichteilstatus hatte kumulativ die höchste
Vorhersagekraft (OR 2.6, 95%CI 1.8 - 3.9). Das Vorhandensein eines Kompartmentsyndrom (OR3.1)
gefolgt von lokalem Weichteilschaden (OR 3.0) hatten eine höhere Vorhersagekraft verglichen mit Diabetes (OR 2.4) oder Rauchen (OR 1.6).
Conclusion: Trotz der höchsten Vorhersagekraft der Weichteilsituation für Komplikationen untersuchten die meisten Studien systemische Risikofaktoren. Das könnte basieren auf dem gewählten Stu-

A rare case of an internal hernia underneath a skeletonised external iliac artery after laparoscopic
pelvic lymph node dissection
F. Mazzola, N. Fischer, R. Fahrner, P. Kissling, R. Cecini Hertig (Solothurn)
Objective: Internal hernias are an uncommon reason for small bowel obstruction with a total incidence
of under 1%. Of these, herniation caused by a vascular structure is a true rarity. This case report describes a case of bowel incarceration underneath the external iliac artery after laparoscopic pelvic
lymph node dissection and reports the eleventh case of such a herniation in medical literature.
Methods: A concise review of the ten reported cases, with their according risk factors, undergone operations and outcomes, lays the foundation of this case report of this 64-year-old patient. By highlighting
clinical presentation, initial diagnostic approach, as well as surgical and postoperative management,
we strive to sensitise fellow peers and demonstrate the possibility for a novel surgical fix.
Results: The patient presented herself with acute, jabbing epigastric pain and repeated vomiting. Beside an accentuated epigastric tenderness, clinical examination and laboratory analysis were bland.
Detailed history taking revealed a laparoscopic hysterectomy with pelvic lymph node dissection one
year prior to current presentation due to an adenocarcinoma of the uterus. Computed tomography
displayed a minor small bowel obstruction in the pelvis, whereupon we initiated conservative therapy.
The pain and vomiting persisted, which forced us into the operation theatre. Intraoperatively the strangulated, necrotic ileum (about 30 cm from the ileocecal junction) was visible and hard strand causing
the obstruction palpable. After gentle repositioning and freeing of the incarcerated ileum the realisation
struck, that the strand was in fact the right external iliac artery. We resected and anastomosed the affected ileum, followed by patching the gap formed by the external iliac artery with a bovine pericardium
patch in order to prevent a further internal hernia. To our knowledge the first operative restoration of the
sort. The patient was discharged on the 13th postoperative day in good general condition.
Conclusion: This case exemplifies a rare complication, seemingly associated with pelvic lymphadenectomy, which should be kept in the back of surgeons' minds. Moreover, the new proposed approach
using bovine pericardium patching may represent not only a secondary, but also primary prophylactic
measure for further herniation and thus potentially eliminate this problem.
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and 16 night shifts. Data was categorized in a total of 12 different activities and documented in intervals of 30 minutes. Descriptive statistics were applied. Categorical variables were reported as numbers (percentages), continuous variables as medians (ranges).
Results: A total of 432.5 working hours (h) were documented and characterized. The three main activities ‘surgery’, ‘patient consultations’, and ‘administrative work’ ranged from 30.8 to 33.3% of the
documented working time each. A total of 46 surgical interventions were performed. During day shifts,
there were 16 elective and 15 emergency interventions, during night shifts 15 emergency interventions.
Regarding temporal distribution of surgery, two peaks between 10:00 a.m. - 02:00 p.m. and 08:00 p.m.
- 11:00 p.m. were observed. Furthermore, a total of 225 patient consultations were performed, with a
first peak 08:00 a.m. - 11:00 a.m. and a second, wider peak 02:00 p.m.- 02:00 a.m..
Conclusion: The three main activities ‘surgery’, ‘patient consultations’, and ‘administrative work’ were
comparable with approximately one third of the documented working time each. There was a bimodal
temporal distribution for both, surgery and patient consultations. These results reflect the concept of
ACS, including the assessment of emergency patients and performance of emergency general surgery
as core competences. The bimodal temporal distribution of the overall work load should guide the
strategy for the implementation of ACS services.

P10
Implementierung eines online Currculums der chirurgischen Facharztweiterbildung
K. Horisberger, L. Burla, S. Di Natale, C. Gutschow, P.-A. Clavien (Zürich)
Objective: Online-Lernen hat sich in den letzten zehn Jahren zu einem wichtigen Bildungstrend entwickelt; eine Tendenz, die während der aktuellen COVID-19-Pandemie stark an Dynamik gewonnen hat. Seit
Januar 2017 werden die wöchentliche 20-minütige Weiterbildungen, die von den AssistenzärztInnen
unter der Aufsicht eines Oberarztes/In vorbereitet und gehalten werden, von einem professionellen
Kamerateam aufgezeichnet. Jeder Vortrag ist interaktiv mit 3-5 Fragen und einer Abschlussdiskussion.
Das Filmmaterial wird anschließend bearbeitet und über einen eigenen YouTube-Kanal veröffentlicht.
Das primäre Ziel dieser Initiative war es, unsere Qualität der chirurgischen Facharzt-Ausbildung zu
verbessern und darüber hinaus, die Weiterbildung einem weltweiten chirurgischen Publikum zugänglich zu machen.
Methods: Seit 15.07.2020 erheben wir in einem noch laufenden online Survey die persönlichen Daten
der Zuschauer, ihre individuellen Motive für den Videokonsum und Bewertungen des Videokanals.
Darüber hinaus erheben wir Feedback unserer AssistenzärztInnen sowie des lokalen Publikums zu
diesem spezifischen Ausbildungsformat.
Results: Aktuell umfasst unser Kanal 96 Vorträge mit 320 000 Aufrufen. Der aktuelle Stand der Umfrage umfasst 464 Teilnehmern, davon haben 75% der Nutzer <5 Jahre Berufserfahrung. Die Motive
für den Videokonsum (Fortbildung, Vorbereitung auf Prüfungen und Beantwortung einer bestimmten
Frage) waren unter den Teilnehmern gleichmäßig verteilt, die allermeisten nutzen den Kanal mehrfach.
Eine grosse Anzahl würde es schätzen, zukünftig das neu erworbene Wissen aktiv testen zu können.
Unsere AssistenzärztInnen beschreiben dramatische Lerneffekte hinsichtlich Aufbereitung, Strukturierung und Präsentation komplexer Themen und insbesondere die Möglichkeit, Vorträge auf Englisch
zu halten.
Conclusion: Die kostenlose und uneingeschränkte Bereitstellung von kuratiertem Fachwissen über
soziale Medien ist eine Möglichkeit, chirurgische Bildung in einem noch nie dagewesenen Ausmaß zu
verbreiten und weltweite Bildungslücken zu schließen. Das positive interne und externe Feedback zeigt,
dass online-Bildungskanäle effektiv ein umfassendes, aktuelles und weltweit verfügbares chirurgisches Curriculum bereitstellen können. Das Format katalysiert die Fähigkeiten der AssistenzärztInnen
hinsichtlich Vorbereitungs- und Präsentationskompetenz in einem Ausmass, das weit über die interne
Weiterbildung hinausgeht.

P11
Surgical education: Retrospective analysis of operative times of five teaching operations
P. Giacopelli1, M. Bernasconi1, K. Galetti2, D. La Regina3, P. Majno-Hurst1, M. Arigoni1 (1Locarno,
2
Mendrisio, 3Bellinzona)

P9
Work characteristics of acute care surgeons at a Swiss tertiary care hospital: a prospective one month
snapshot study
C. Di Pietro Martinelli, T. Haltmeier, J. Lavanchy, S. F. Perrodin, D. Candinas, B. Schnüriger (Bern)
Objective: Multiple Acute Care Surgery (ACS) working models have been implemented worldwide
in the last decade. To further optimize resources and on-call rosters, knowledge about work characteristics is required. Therefore, this study aimed to investigate the daily work characteristics of ACS
surgeons at a Swiss tertiary care hospital, taking into account both, the characteristics and timely
distribution of the work activity.
Methods: Single-center prospective snapshot study. In February 2020, three ACS fellows prospectively
documented detailed data regarding their work, case volume and surgical case mix for 20 day shifts
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Objective: In times of constant pressure on cost reduction in health care it is difficult to establish the
costs of medical education. Especially in the operative theatre, there are few data on how education
affects operative time and therefore costs. The aim of our study is to analyse the operative times of
five teaching operations (inguinal (IH, open an laparoscopic, monolateral and bilateral) and umbilical
hernioplasty (UH, open and laparoscopic), appendectomy (AP), cholecystectomy (CHOL), and porta-cath insertion (PAI)) performed both by surgical residents under supervision and specialists and
compare them with operative time defined by the TarMed (v1.09 2018) reimbursement system.
Methods: Data of a 4303 operations (1046 IH, 275 UH, 1001 AP, 1192 CHOL, 789 PAI), carried out
from 1.1.2017 to 31.1.2019, were collected from the surgery registry of a multisite hospital. We defined two groups of patients depending on if surgery was carried out by residents under supervision
(group A) or by senior surgeons (group B). The average operative time was compared between the
two groups and to the value given by the TarMed reimbursement system. TarMed time was defined
as adequate when in a range between the 40th and 60th percentile of the time distribution. A student
t-Test was performed for statistical analysis between the two groups.
Results: Operative time was significantly higher in group A for MOIH, MLIH, BLIH, OUH and PAI compared to group B. No difference was found for the other procedures. TarMed time was lower than the
40th percentile for MOIH, OUH, AP and PAI in group A and OUH and AP in group B. It was higher
than the 60% percentile for BOIH, BLIH and LUH in group A and BOIH, MLIH, BLIH and LUH in group
B. Combining group A and B TarMed time was too low for OUH and AP and PAI and to high for BOIH,
MLIH, BLIH an LUH.
Conclusion: In our study operative time was longer for MOIH and MLIH, BLIH, OUH and PAI when carried
out by a resident under supervision. No difference in operative time was found for the other procedures.
TarMed times seem to be insufficient for OUH and AP independently if it is a teaching operation (group

A) or not (group B). For PAI TarMed cover is adequate for senior surgeons but can not compensate the
undercovering for teaching operations. For BOIH, BLIH and LUH TarMed operative times are probably
too high.
Operation

IH
UH
AP
Chol
PAI
Total

MOIH
BOIH
MLIH
BLIH
OUH
LUH

Number
A
167 (35%)
9 (36%)
145 (33%)
67 (63.8%)
106 (53.5%)
38 (49.4%)
525 (52.4%)
451 (37.8%)
239 (30.3%)

Mean time (minutes)

B
310 (65%)
16 (64%)
294 (67%)
38 (36.2%)
92 (46.5%)
39 (50.6%)
476 (47.6%)
741 (62.2%)
550 (69.7%)

Tot
477
25
439
105
198
77
1001
1192
789

1747 (40.6%) 2556 (59.4%)

4303

A
80.5
122
85
116
60.5
63
61.2
83.9
46

B
69
112
66.5
94
53
59
59.6
82.4
37

p
<0.001
0.81
<0.001
0.002
0.027
0.41
0.27
0.56
<0.001

TARMED comparison
(percentile)
B
Tot
56th
48th
67th
67th
75th
77th
87th
78th
26th
20th
74th
75th
35th
31th
58th
58th
47th
38th

A
35th
67th
52th
73th
15th
78th
27th
58th
17th

P12
Cheese, microbiota and obesity: a love triangle
J. Meyer1, E. Roos2, J. Schrenzel1, F. Ris1, R. J. Davies3 (1Geneva, 2Stockholm/SE, 3Cambridge/UK)
Objective: Recent evidence has shown the importance of microbiota in the development and maintenance of obesity. Probiotics were proposed for modulation of microbiota in order to achieve weight
loss.
Methods: Data related to consumption of dairy food in European countries were obtained from the
Global Dairy Consumption Report of the European Association of Dairy Trade Eucolait. Age-adjusted
prevalence of obesity in European countries was extracted from the World Health Organization Global
Health Repository. Linear regression was performed.
Results: Consumption of cheese in kilogram per capita was inversely correlated to the age-adjusted prevalence of obesity in 26 European countries (R2: 0.298, coefficient: -0.150, 95% CI: -0.248 to
-0.053, p=0.004). The annual consumption of a Gruyère cheese wheel (named “meule de Gruyère”)
per capita would allow a reduction in the prevalence of obesity by 5% in a given country.
Conclusion: Consumption of cheese appears to protect against weight gain. This finding deserves
further confirmation by longitudinal studies or randomized controlled trials.

P13
Roux-en-Y gastric bypass, sleeve gastrectomy or one-anastomosis gastric bypass? A systematic review and meta-analysis of randomized controlled trials
I. Uhe, J. Douissard, M. Podetta, M. Chevalley, C. Toso, M. Jung, J. Meyer (Geneva)
Objective: Roux-en-Y gastric bypass (RYGB) is considered as the gold standard in bariatric surgery.
However, RYGB is challenged by the increasing popularity of sleeve gastrectomy (SG) and the emerging one-anastomosis gastric bypass (OAGB). Our objective was to perform a systematic review and
meta-analysis of RCT comparing RYGB to SG and OAGB in terms of weight loss and remission of type-2
diabetes.
Methods: In a PRISMA-compliant systematic review, MEDLINE, Embase and COCHRANE CENTRAL
were searched for RCT comparing RYGB with SG or OAGB. RCT not reporting weight loss or type-2
diabetes remission were excluded. The mean difference (MD) in terms of weight loss (%) or the relative
risk (RR) for type-2 diabetes remission were determined using a model with random effects. Heterogeneity was assessed.
Results: Out of the 378 studies identified, 22 RCT comparing RYGB and SG and 5 RCT comparing
RYGB with OAGB were analyzed. After surgery, EWL(%) was similar between RYGB and SG at 1 month
(3 RCT, p=0.30), 3 months (2 RCT, p=0.69), 6 months (3 RCT, p=0.65), 1 year (7 RCT, p=0.43) and
2 years (3 RCT, p=0.93). However, EWL(%) was greater in patients who underwent RYGB than SG at
3 years (3 RCT, MD: 11.93, 95%CI: 6.90 to 16.95, I2: 0%, p<0.00001) and 5 years (2 RCT, MD:11.27,
95%CI: 3.19 to 19.36, I2: 0%, p=0.006). To note, there was not enough data to pool TWL(%) and EBMIL(%). No difference in terms of remission of type-2 diabetes was seen between RYGB and SG at 3
months (2 RCT, p=0.47), 6 months (2 RCT, p=0.15), 1 year (6 RCT, p=0.20), 3 years (4 RCT, p=0.18)
and 5 years (3 RCT, p=0.25). Regarding OAGB, EWL(%) did not differ between RYGB and OAGB at 6
months (2 RCT, p=0.50). At 1 year, EWL(%) was, however, significantly more important after OAGB
than after RYGB (4 RCT, MD: -10.82, 95% CI: -18.02 to -3.62, I2: 68%, p=0.003). TWL, EBMIL and
type-2 diabetes remission between RYGB and OAGB could not be analyzed due to low number of RCT.
Conclusion: RYGB is more efficient than SG in terms of EWL(%) after 3 years of follow-up. However, no
advantage emerged regarding type-2 diabetes remission. OAGB seems to be a promising procedure
offering greater EWL(%) than RYGB after 1 year, but further evidence is needed to confirm this result.

P14
Outcomes of bariatric surgery in elderly patients: a registry-based cohort study with 3-year follow-up
P. Iranmanesh1,2, V. Boudreau2, K. Ramji2, K. Barlow2, O. Lovrics2, M. Anvari2 (1Geneva, 2Hamilton/US)
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 study was to compare short- and medium-term outcomes between patients
<65 and >65 years undergoing bariatric surgery, hypothesizing similar outcomes between groups.
Methods: Data of patients <65 and >65 years undergoing Roux-en-Y gastric bypass and sleeve gastrectomy between January 2010 and August 2019 were compared using the Ontario Bariatric Registry,
Canada. Primary outcomes were postoperative complications. Secondary outcomes included hospital length of stay, reoperations, readmissions, mortality, weight loss and comorbidities improvement at
1 and 3 year after surgery. Subgroup analyses according to BMI and type of surgery were performed.
Results: Data of 22,981 patients <65 and 532 patients >65 years were analyzed. Postoperative com-

plications, readmissions, reoperations and mortality rates were 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% versus 39.3%, p<0.001), hypertension (37.9% versus 14.5%, p<0.001), dyslipidemia (28.2% versus 9.5%, p<0.001) and gastroesophageal reflux (65.1% versus 24.0%, p<0.001)
compared to patients >65 years at 3 year.
Conclusion: Patients >65 years had similar perioperative morbidity and mortality after bariatric surgery compared to patients <65 years. 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.

P15
Global benchmark values for laparoscopic Roux-en-Y-gastric bypass: a potential new indicator of the
surgical learning curve
G. Giudicelli1, M. Diana2, M. Chevallay1, B. Blaser3, C. Darbellay4, L. Guarino4, M. Jung1, M. Worreth4,
D. Gero5, A. Saadi4 (1Geneva, 2Strasbourg/FR, 3Lausanne, 4Neuchâtel, 5Zurich)
Objective: Laparoscopic Roux-en-Y gastric bypass (LRYGB) is a technically demanding procedure.
The learning curve of LRYGB is challenging and potentially associated with increased morbidity. This
study evaluates whether a general laparoscopic surgeon can be safely trained in performing LRYGB
in a peripheral setting, by comparing perioperative outcomes to global benchmarks and to those of a
senior surgeon.
Methods: All consecutive patients undergoing primary LRYGB between January 2014 and December
2017 were operated on by a senior (A) or a trainee (B) bariatric surgeon and were prospectively included. The main outcome of interest was all-cause morbidity at 90 days. Perioperative outcomes were
compared with global benchmarks pooled from 19 international high-volume centers and between
surgeons A and B for their first and last 30 procedures.
Results: The 213 included patients had a mean all-cause morbidity rate at 90 days of 8% (17/213).
95.3% (203/213) of the patients were uneventfully discharged after surgery. Perioperative outcomes
of surgeon B were all within the global benchmark cutoffs. Mean operative time for the first 30 procedures was significantly shorter for surgeon A compared with surgeon B, with 108.6 min (± 21.7) and
135.1 min (± 28.1) respectively and decreased significantly for the last 30 procedures to 95 min (±
33.7) and 88.8 min (± 26.9) for surgeons A and B respectively.
Conclusion: Training of a new bariatric surgeon did not increase morbidity and operative time improved
for both surgeons. Perioperative outcomes within global benchmarks suggest that it may be safe to
teach bariatric surgery in peripheral setting.

P16
Early gastrogastric fistula after Roux-en-Y gastric bypass: successful fistula treatment with self-expandable endoscopic stent
J. Süsstrunk, M. Sauter, M. Thumshirn, R. Peterli, M. Kraljević (Basel)
Objective: A 25-year-old patient underwent laparoscopic Roux-en-Y gastric bypass surgery with an
initially uneventful postoperative course. Two weeks postoperatively, the patient presented with acute
abdominal pain. CT scan revealed a gastrogastric fistula from the gastric pouch to the gastric remnant.
Methods: Laparoscopic drainage was performed, and intraoperative endoscopy confirmed a large
gastrogastric fistula. Due to intense adhesions between pouch and remnant, a closure by suture of the
fistula was not possible. The fistula was initially treated with a fully covered metal stent. After multiple
stent migrations despite clip attachment to the mucosa, the stent was changed to a partially covered
metal stent.
Results: Fistula healing progress was documented every two weeks. After 10 weeks of stent treatment,
fistula closure was accomplished.
Conclusion: Early fistula from the gastric pouch to the gastric remnant is a rare complication and can
be managed with endoscopic stent placement. Stent migration is common and must be excluded in
case of any suspicious symptoms.

P17
Comparative analysis of 1668 open, laparoscopic and robotic Roux-en-Y gastric bypass procedures
N. Niclauss1, N. Buchs2, F. Pugin3, M. A. Bonino2, M. Sleiman2, P. Morel2, O. Huber2, S. P. Mönig2, C. Toso2,
M. E. Hagen2, M. K. Jung2 (1Bonn/AT, 2Geneva, 3Fribourg)
Objective: While laparoscopy is the gold standard for bariatric bypass surgery, robotic surgery has
been shown to be safe with comparable postoperative outcomes. In this large single-center study
we compared peri- and postoperative results of open, laparoscopic and robotic gastric bypass procedures.
Methods: We reviewed 1668 primary Roux-en-Y gastric bypass procedures performed in our center
between 1997 and 2018. We additionally performed a 1:1 propensity score matching independently
for open versus laparoscopic and robotic versus laparoscopic groups. Perioperative minor (grade IIIIa) and major (grade IIIb-V) complications up to 30 days, metabolic outcomes up to 12 months and
bariatric outcomes up to 5 years after surgery were retrospectively analyzed for both non-matched
and matched groups.
Results: Overall 480 open, 377 laparoscopic and 811 robotic gastric bypass procedures were analyzed, while PS matched groups contained 376 patients each. Robotic procedures had the lowest
rate of anastomotic leakage (0.2 and 0.5%) compared to open (2.1 and 1.9%) and laparoscopic (3.2
and 3.2%) procedures in non-matched (P=0.0001) and matched (P=0.026) groups, respectively. In
both non-matched and matched groups major complication rates were similar (2.7-5% and 2.7-5.1%,
respectively). Open procedures (25.8 and 24.7%) showed a higher rate of minor complications com-
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pared to laparoscopic (14.3 and 14.4%) and robotic (11.7 and 10.6%) procedures in non-matched
(P<0.001) and matched (P<0.0001) groups, respectively. Logistic regression analysis showed
that laparoscopic approach was associated with a higher rate of anastomotic leakage in both nonmatched and matched groups. We observed lower mean excess body weight loss at 1 year after open
(74.2±20 and 74.5±19.8%) compared to laparoscopic (82.8±18.7 and 82.7±18.7%) and robotic
(80.8±23.2 and 78.9±24.2%) procedures in both non-matched (P<0.001) and matched (P<0.001)
groups, respectively. Postoperative glycemia, insulinemia and HOMA-indices were similar up to 12
months after surgery in both non-matched and matched groups.
Conclusion: In our single-center analysis, robotic gastric bypass surgery has shown to be safe with
less anastomotic leakages than open and laparoscopic surgery and equivalent to laparoscopic surgery in terms of major and minor complication rates, excess body weight loss and glycemic control.

P18
Management of gallstone disease prior and after metabolic surgery: a single center mobservational
trial
A. S. Dirnberger, R. Schneider, M. Slawik, T. Peters, K. Linke, M. Kraljević, B. Wölnerhanssen, R. Peterli
(Basel)
Objective: Rapid weight loss after bariatric surgery is a risk factor for gallstone formation. There are different strategies regarding its management in bariatric patients: prophylactic cholecystectomy (CCE)
in all patients, concomitant CCE only in symptomatic patients or in all patients with known gallstones.
We present the safety and long-term results of the latter concept.
Methods: Retrospective single center analysis of a prospective database on perioperative and longterm results of patients with laparoscopic Roux-en-Y gastric bypass (LRYGB) or laparoscopic sleeve
gastrectomy (LSG) over a 14 year period. The minimal follow-up was 24 months. Concomitant CCE
was intended on all patients with gallstones detected by preoperative ultrasound.
Results: After the exclusion of cases with a history of a prior CCE (11.6%) a total of 1047 patients
(68.5% LRYGB, 31.5% LSG) were included in the final analysis. Preoperative gallbladder pathology was
detected in 20.8% of patients and thereof 98.2% received a concomitant CCE. The additional procedure prolonged the average operation time by 38 min. (n.s.) and did not increase the complication rate
compared to bariatric procedure alone (3.7% vs 5.6%, p=0.31). No complication was directly linked to
the CCE. There were no bile leak or bile duct injuries. Postoperative symptomatic gallbladder disease
was observed in 9.3% of patients (LRYB 7% vs LSG 2.3%, p=0.13), 20.8% of those initially presented
with a complication i.e. cholecystitis, biliary pancreatitis or common bile duct stones.
Conclusion: The concept of concomitant CCE in primary bariatric patients with gallstones was feasible
and safe. Nevertheless, 9.3% primary gallstone free patients developed postoperative symptomatic
gallbladder disease and required subsequent CCE despite routine Ursodeoxycholic acid prophylaxis.

P19
Laparoscopic-assisted endoscopic retrograde cholangiopancreatography in a patient with previous
Roux-en-Y gastric bypass; a joint venture
L. C. Vines, G.-M. Semadeni, T. Steffen, P. Folie (St.Gallen)
Objective: Roux-en-Y gastric bypass surgery (RYGB) has become one of the most common bariatric
procedures worldwide. With the rapid weight loss there is an increased risk of gall stone disease of
about 30% within 6 months. Accessing the biliary tree in cases of common bile duct stones is challenging, due to the altered anatomy. Non-conventional approaches have been developed such as laparoscopic-assisted endoscopic retrograde cholangiopancreatography (ERCP) via gastrostomy of the
remnant. Our case is a 54-year-old female patient 6 years after RYGB with a successful weight loss of
50 kg. She was hospitalized for right upper quadrant pain and cholestasis. In the magnetic resonance
cholangiopancreatography (MRCP) two pre-papillary common bile duct stones were found.
Methods: In this video we demonstrate the setup as well as the laparoscopic access to the bypassed
portion of the stomach in order for the gastroenterologist to cannulate the biliary tract. In the setting
of a laparoscopic cholecystectomy we performed a gastrostomy at the greater curvature. Therefore
a 15 mm trocar was inserted into the remnant and closed with purse string sutures in order for the
duodenoscope to pass. The gastroenterologist then performed a successful ERCP with papillotomy
and extraction of the two pre-papillary bile stones.
Results: The surgery including cholecystectomy (not shown in the video), gastrostomy, as well as the
ERCP with bile stone extraction took a total of 172 minutes. The patient recovered quickly and was
released after an uneventful course two days postoperatively.
Conclusion: Laparoscopic assisted ERCP is a safe and elegant way to facilitate the access to the biliary
tree after RYGB. The technique can amend the surgical armamentarium of treating choledocholithiasis like laparoscopic revision of the bile duct or single balloon enteroscopy since these techniques
are often unsuccessful. After proof of concept in this case further investigations are needed to show
superiority of this approach.

P20
Microstructural ingestive behaviour of one-year postoperative RYGB patients does not correlate with
their reported sensations
M. Serra, A. Daniela, I. Raguz, J. Widmer, A. Thalheimer, R. Steinert, D. Gero, M. Bueter (Zurich)
Objective: Bariatric surgery (BS) is a surgical procedure, which results in the improvement and remission of many obesity-related comorbidities, and in sustained weight loss (WL). Roux-en-Y Gastric
Bypass (RYGB) is the most commonly performed surgical procedure for WL in Switzerland. Extensive
research increased the understanding of the wide range of mechanisms underlying the effectiveness
of BS, where altered satiety and hunger are considered important factors for WL after RYGB. Recently,
a new device, the drinkometer, was introduced as a successful tool for the study of microstructural
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ingestive behaviour in humans. Accordingly, this allows to confirm in humans the results obtained in
animal models but also to investigate the sensations related to the measured behaviours. The aim of
this study was to assess if the reported pre- and post-ingestive sensations of one-year-postoperative
RYGB patients correlate with their microstructural ingestive behaviour.
Methods: Thirty-four one-year-postoperative RYGB female patients who received a RYGB were assessed for eligibility, and 29 were enrolled. Patients were invited to two drinking sessions with a 2-week
interval. After an overnight fasting, patients were asked to consume 800 ml of a high-sugar, high-fat
liquid meal. Their ingestive behaviour was measured with the drinkometer. Hunger, thirst, and fullness
were measured with a 10-point visual analogue scale (VAS) before, immediately after, and 30 minutes
after the drinking session. Abdominal pain and nausea were assessed only after 30 minutes.
Results: The reported sensations do not correlate with the measured ingestive behaviour. Even though
the measurements between the two drinking sessions did not statistically differ, reported sensations
changed, which points to a probably underlying, yet unproved learning effect. Furthermore, there are
variables and limitations which should be addressed in future studies: the sample size could either (1)
have been too small to observe all range of behaviours, (2) have included behaviours that could act as
confounders, such as smoking, or (3) have included patients who did not adhere to the overnight fast.
Conclusion: We report here for the first time that the microstructural ingestive behaviour of one-yearpostoperative RYGB patients does not correlate with their reported pre- and post-ingestive sensations.

P21
Early distal anastamosis obstruction after gastric bypass caused by a giant blood clot – case report
and review of the literature
S. Schulz, A. Lanitis, B. Egger, F. Pugin (Fribourg)
Objective: Laparoscopic Roux-en-Y gastric bypass (LRYGB) is one of the most frequently performed
bariatric procedures, nevertheless, several postoperative complications may occur. Early complications include anastomotic or staple line leaks, gastrointestinal bleeding, small bowel obstruction (SBO)
and incorrect Roux limb reconstruction. We present a case of an early SBO at the site of the distal
anastomosis by a giant blood clot and also performed a literature review.
Methods: A 45-year-old female patient with normal coagulation underwent an uneventful LRYGB using
a linear stapler for the gastro-jejunal and jejuno-jejunal anastomosis. On the first post-operative day,
she presented multiple episodes of vomiting with no response to antiemetic drugs. CT-scan showed
major distention of the alimentary and the biliopancreatic limb up to the excluded stomach, with a
flat common channel and no passage of contrast medium. Distal anastomosis obstruction was suspected and the patient underwent reoperation by an explorative laparoscopy. Intra-operatively, the
distal anastomosis showed no signs of leakage or inflammation. The anastomosis was opened and
revealed a giant clot completely obstructing the intestinal lumen (Fig.1). The clot was removed and an
active arterial bleeding along the posterior staple line was identified and controlled by placing sutures
(Fig.2), followed by closure of the enterotomy. The post-operative course was then uneventful with a
prompt return of bowel function, allowing the patient to be discharged home on POD 5.
Results: SBO is a frequent complication after LRYGB. Common causes include internal hernias, port
site hernias or strictures of the distal anastomosis. Intraluminal blood clots are an extremely rare
cause. Generally, it is due a bleeding from the anastomotic staple lines. CT-scan may be useful diagnosing SBO and may also rule out other complications, such as anastomotic leaks, abscesses,
or extra-luminal hemorrhages. The treatment should consist of prompt laparoscopic revision of the
anastomosis and removal of the intraluminal clot.
Conclusion: Early detection and management of post LRYGB complications is of outmost importance.
Intraluminal blood clots are, also in the literature, a very rare cause of post gastric bypass SBO, nevertheless it should be promptly diagnosed and treated in order to avoid catastrophic complications.

Figure1.1 Upon opening of the suture line of the distal anastomosis, this giant clot was revealed, completely
Figure
Upon opening of the suture line of the distal anastomosis, this giant clot was revealed, completely obstructin
obstructing the bowel.

Figure 1
Upon opening of the suture line of the distal anastomosis, this giant clot was revealed, completely obstructing the bowel.

two 5 mm trocars were used for the laparoscopic procedure. In case of suspected internal hernia a
systematic laparoscopic approach is used in our institution. We first inspect the duodeno-ileostomy
and the ileo-ileostomy. Then we unroll the small bowel, starting from the ileocecal valve to the duodenoileostomy. This approach allows to understand the anatomy of the bariatric reconstruction and safely
reduce an internal hernia, when present. In this patient, the alimentary limb was herniated through the
Petersen’s space. The hernia was reduced, and the defect was closed with running non-absorbable
suture. The patient was discharged the following day with complete resolution of abdominal pain.
Conclusion: Surgeons should be aware that PH can complicate laparoscopic BPD/DS, as well as gastric bypass. In case of suspected IH, a prompt laparoscopic approach is mandatory to avoids major
complications.

P23
Is an early resumption of regular diet after laparoscopic Roux-en-Y gastric bypass safe?
M. Chevallay, L. Gialamas, A. Vuagniaux, G. Giudicelli, N. Jeanrichard, L. Guarino, M. Worreth, A. Saadi
(Neuchâtel)
Figure2.2 After removal of the clot, an active arterial bleeding along the posterior staple line was identified Objective: Returning to a regular diet is a crucial step after digestive surgery. A proximal anastomosis
Figure
After removal of the clot, an active arterial bleeding along the posterior staple line was identified (arrow).
is a source of concern for early normal feeding. The aim of the study is to assess the safety of an early
(arrow).

Figure 3
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normal diet after laparoscopic Roux-en-Y gastric bypass (LRYGB)
Methods: We retrospectively reviewed our prospective database for all patients who underwent a
LRYGB for obesity from 2015 to 2020 in our institution. The postoperative mixed diet (MD) changed
during this period from four to two then to one week. Accordingly, we divided the patients into three
groups : patients from 2015 to 2017 had four weeks (group 1), from 2018 to February 2019 had 2
weeks (group 2) and from March 2019 to January 2020 had one week (group 1) of MD respectively.
Overall complications, severe complications (Clavien-Dindo >=3a), length of hospital stay, number
of emergency and unplanned consultations of any kind during 3 postoperative months were studied.
Results: A total of 367 patients (83% were female) with a mean BMI of 42.10 kg/m2 (+/- SD 4.78)
were included. There were 150 patients in group 1 , 106 in group 2, and 111 in group 3. The three
groups have the same characteristics except for a higher body mass index in group 2 and 3 compared
to group 1. Postoperative complications occurred in 43 patients (11.7%). There was no difference between the three groups (18, 14, and 11 patients in group 1, 2 and 3 respectively, p=0.75). Severe
complications (Clavien-Dindo ≥ 3a) were observed in 5 (3.3%), 7 (6.6%), and 4 (3.6%) in group 1, 2
and 3 respectively p=0.5. After adjustment for patients characteristics and operative characteristics,
there was no increased risk for postoperative complications between the three groups (Odds Ratio:
group 1 = 1, group 2 = 1.23 with 95% CI (0. 55, 2.75) and group 3 = 1.14 with 95% CI (0.49, 2.67))
The mean length of hospital stay was 2.49 days. There was a statistically significant difference in
length of hospital stay between the three groups (3.1 days (+/- SD 0.8), 2.3 days (+/- SD 1.5), 1.9 days
(+/- SD 0.7) in group 1, 2 and 3 respectively with a p-value < 0.001). During the three postoperative
months, emergency or unplanned consultations were noted in 12 (8%), 11 (10.4%), and 11 (9.9%), in
group 1, 2 and 3 respectively with a p-value of 0.78.
Conclusion: An early return to regular diet one week after a LRYGB is safe and may contribute to patients comfort and better recovery.

P24
Intraoperative patterns of gastric perfusion during laparoscopic Roux-en-Y gastric bypass
R. Schneider, J. M. Klasen, M. Kraljević, I. Lazaridis, C. Cavelti-Weder, T. Delko (Basel)

2

Objective: Laparoscopic Roux-en-Y gastric bypass (LRYGB) proved to be an effective bariatric procedure. Next to good results in obesity related comorbidities, post interventional complications like
2
anastomotic leakage, stenosis or chronic ulcerations are fortunately rare. However, impaired microperfusion of the anastomotic area or the gastric pouch may be a crucial factor causing those complicaFigure 4
study
Small bowel distention leading up to the distal anastomosis (1), with a blood clot inside (*). Non dilated tions.
small This
bowel
(2) assessed microperfusion patterns of the stomach during LRYGB using visible light
spectroscopes to measure tissue oxygenation (StO2).
Figure
Figure
4. 4
Small bowel distention leading up to the distal anastomosis (1), with a blood clot inside (*). Non Methods: To measure the perfusion in LRYGB we performed 20 intraoperative spectrometries of difSmallsmall
bowel
distention
leading up to the distal anastomosis (1), with a blood clot inside
Non
dilated
dilated
bowel
(2).
ferent(*).
parts
of the
gastricsmall
pouchbowel
during (2)
LRYGB. Measurement points of the gastric pouch were the
esophagogastric junction, the ventral distal part of the pouch and the left lateral border next to the
angle of his. All measurements were conducted at the beginning of the surgery, after mobilization and
finally after creation of the gastroenterostomy (GE).
P22
A rare case of Petersen hernia post laparoscopic biliopancreatic diversion with duodenal switch: a Results: We found impaired perfusion of the stomach after mobilization, resection and creation of the
pouch. However, perfusion improved after a few minutes at all measurement points except the left
systematic laparoscopic approach
M. Munini1, M. Marengo2, F. Volonté1, P. Majno-Hurst1, A. Cristaudi1, S. Popeskou1, F. Mongelli1, lateral border of the gastric pouch (51% StO2 before pouch creation vs. 35% StO2 after performing
the GE [p = 0.002]).
F. Garofalo1 (1Lugano, 2Bellinzona)
Conclusion: Intraoperative tissue perfusion measurement is effective allowing information of stomObjective: Laparoscopic biliopancreatic diversion with Duodenal switch (BPD/DS) is a bariatric proce- ach tissue oxygenation. The left lateral border of the gastric pouch is the zone of reduced perfusion
dure introduced by Hess and Marceau in 1998. Despite excellent weight loss, this technique is associ- in LRYGB.
ated with important complications, mainly due to malabsorption. Similar to gastric bypass, Petersen’s
space is created during BPD/DS procedure, nevertheless a paucity of data is available regarding the
incidence of Petersen hernia (PH) and laparoscopic BPD/DS. The incidence of small bowel obstruction P25
caused by internal hernia seems to be highest at 1–2 years after surgery, corresponding to the time Effects of short or long biliopancreatic limb length after Roux-en-Y gastric bypass surgery
of the greatest weight loss. The routine closure of mesenteric defects may reduce the risk of PH. In this C. Eckharter1, N. Heeren1, F. Mongelli2, M. Sykora3, H. Fenner1, A. Scheiwiller1, J. Metzger1, J.-M. Gass1
video, we present a case of a patient who presented a symptomatic PH, 1 year after BPD/DS.
(1Lucerne, 2Lugano, 3Stans)
Methods: A 32-year-old woman presented with a 2-week history of right upper quadrant and periumbilical abdominal pain 1 year after uneventful laparoscopic BPD/DS. Her right sided abdominal pain Objective: Roux-en-Y gastric bypass (RYGB) is the gold-standard procedure in bariatric surgery. To date
was typical of biliary colic associated with vomiting. She described worsening of the pain over the last no recommendation concerning the optimal limb lengths exists. Recently more and more attention is
2 days. Laboratory results where within normal limits. Computed tomography imaging demonstrated paid to the effects of the biliopancreatic limb (BPL) length. The aim of the present study is to compare
free liquid in the pelvis, volvulus of the mesentery with venous congestion in the right upper quadrant. the long-term outcomes of patients undergoing RYGB with different BPL lengths.
A laparoscopic treatment was therefore proposed
Methods: A retrospective data collection from medical records of patients who underwent RYGB for
Results: The patient was positioned in a standard bariatric surgery position. Two 12 mm trocars and morbid obesity was performed. In the short BPL (SBPL) group the RYGB was performed with a 150
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Characteristics of patients and surgical procedures at baseline.

LBPL ᵃ

SBPL ᵇ

(N = 109)

(N = 135)

P Value

Characteristics of patients
Age, years ± SD
42.4 ± 10.8
42.4 ± 11.2
0.982
Sex, n (%)
0.197
Female
85 (78.0)
114 (84.4)
Male
24 (22.0)
21 (15.6)
Weight, kg ± SD
113.4 ± 15.0
115.6 ± 14.0
0.251
BMI, kg/m² ± SD
40.9 ± 3.9
42.1 ± 4.1
0.012
Comorbidities, n (%)
Hypertension
42 (38.5)
61 (45.2)
0.296
Type 2 diabetes
20 (18.3)
19 (14.1)
0.452
Treatment with insulin
9 (8.3)
10 (7.4)
0.806
Reflux disease (erosive and non-erosive)
71 (65.1)
58 (43.0)
<0.001
Characteristics of surgery
Operative time, minutes ± SD
92.4 ± 40.3
75.0 ± 26.8
<0.001
<0.001
Length of hospital stay, days ± SD
3.3 ± 0.6
4.9 ± 3.6
SD denotes standard deviation, BMI body mass index, and CPAP continuous positive airway pressure.
Continuous variables are expressed as mean ± SD, and categorical variables are expressed as counts
and percentages. A two-sample t-test was used for statistical analysis of continuous variables, and
Fisher's exact test was used for categorical variables. A p-value ≤ 0.05 was considered statistically
significant.
ᵃ Alimentary limb length was 120 cm and biliopancreatic limb length was 100 cm.
ᵇ Alimentary limb length was 150 cm and biliopancreatic limb length was 50 cm.

LBPL ᵃ

SBPL ᵇ

(N = 109)

(N = 135)

P Value

3 (2.7)

13 (9.6)

0.031

0

2 (1.5)

Anastomotic leakage, n (%)

1 (0.9)

3 (2.2)

Anastomotic ulcer, n (%)

1 (0.9)

1 (0.7)

Total, n (%)
Wound infection, n (%)

Trocar site hernia, n (%)
0
2 (1.5)
Internal hernia, n (%)
0
1 (0.7)
Cholelithiasis, n (%)
0
1 (0.7)
Other, n (%)
1 (0.9)
3 (2.2)
Categorical variables are expressed as counts and percentages. Fisher's exact test was
used for statistical analysis. A p-value ≤ 0.05 was considered statistically significant.
ᵃ Alimentary limb length was 120 cm and biliopancreatic limb length was 100 cm.
ᵇ Alimentary limb length was 150 cm and biliopancreatic limb length was 50 cm.

Table 4. Complications within 30 days after surgery.
Graph 1: %EWL over 25 months follow-up

%EWL over 24 months follow-up
Long BPL

Short BPL

100
90
EXCESS WEIGHT LOSS IN %

cm alimentary limb (AL) and a 50 cm BPL between 2013 and 2014, whereas in the long BPL (LBPL)
group patients received a RYGB with a 120 cm AL and a 100 cm BPL between 2017 and 2018. Postoperatively, patients were followed up at 3, 6, 12 and 24 months. The primary endpoint was percentage
of excess weight loss (%EWL). Secondary endpoints were length of operation, length of hospital stay,
postoperative complications and the resolution of comorbidities (arterial hypertension, type 2 diabetes
mellitus, reflux disease) over time.
Results: A total of 244 patients were analyzed (135 in the SBPL group and 109 in the LBPL group).
Mean age was 42.4 years ± 11.0 (42.4 ± 11.2 vs. 42.4 ± 10.8 in group SBPL and group LBPL,
p=0.982), 199 (81.6%) patients were female (SBPL 84.4% vs. LBPL 78.0%, p=0.197) and mean BMI
was 41.5 kg/m2 ± 4.0 (SBPL 42.1 ± 4.1 vs. LBPL 40.9 ± 3.9, p=0.012). Overall early complication rate
was higher in group SBPL (9.6% vs. 2.8%, p=0.031), which explains the longer hospital stay (4.9 ± 3.6
vs. 3.3 ± 0.6, p<0.001) in this group. The mean %EWL was significantly better in patients receiving a
RYGB with 120 cm AL and 100 cm BPL at 3 months (42.3 ± 12.4 vs. 48.3 ± 14.4 in group SBPL and
LBPL respectively, p<0.001), at 6 months (64.5 ± 14.7 vs. 70.3 ± 17.5, p=0.006) and at 12 months
(81.4 ± 17.6 vs. 87.2 ± 23.5, p=0.030), while after 24 months no significant difference was noted
(82.9 ± 20.6 vs. 87.1 ± 25.2, p=0.149). Resolution of weight-related comorbidities was similar in both
cohorts at 24 months after surgery.
Conclusion: Weight loss after 3, 6 and 12 months seems to be superior in patients receiving RYGB with
long BPL. Nevertheless long-term results after 24 months show no statistically significant difference.
TableBPL
1 lengths lead to acceptable weight loss and resolution of co-morbidities after 24 months.
Both

Table 4
Complications within 30 days after surgery.
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Graph 1. %EWL over 25 months follow-up.
Graph 2: Resolution of comorbidities at 24 months follow-up

Resolution of comorbidities at 24 months follow-up
Long BPL

Short BPL

100%
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Table
1. 2Characteristics of patients and surgical procedures at baseline.
Table

60%
50%

Changes of BMI and %EWL over time.

40%

LBPL ᵃ

SBPL ᵇ

(N = 109)

(N = 135)

P Value

30%

BMI, kg/m² ± SD
Preoperative
3 months follow-up
6 months follow-up
12 months follow-up
24 months follow-up

40.9 ± 3.9
33.5 ± 3.8
30.1 ± 3.6
27.5 ± 4.0
27.5 ± 4.4

42.1 ± 4.1
35.1 ± 3.9
31.4 ± 3.7
28.5 ± 3.6
28.2 ± 3.8

0.012
0.001
0.006
0.041
0.198

10%

%EWL ± SD
3 months follow-up
6 months follow-up
12 months follow-up
24 months follow-up

48.3 ± 14.4
70.3 ± 17.5
87.2 ± 23.5
87.1 ± 25.2

42.3 ± 12.4
64.5 ± 14.7
81.4 ± 17.6
82.9 ± 20.6

<0.001
0.006
0.03

0.149
BMI denotes body mass index, SD standard deviation, and %EWL percentage of excess weight loss
calculated as (initial weight - actual weight at timepoint X months) / (initial weight - ideal weight at BMI
25). Continuous variables are expressed as mean ± SD. A two-sample t-test was used for statistical
analysis. A p-value ≤ 0.05 was considered statistically significant.
ᵃ Alimentary limb length was 120 cm and biliopancreatic limb length was 100 cm.
ᵇ Alimentary limb length was 150 cm and biliopancreatic limb length was 50 cm.

Table 2. Changes of BMI and %EWL over time.

Table 3
Resolution of comorbidities at 24 months follow-up.
LBPL ᵃ (N = 109)

SBPL ᵇ (N = 135)

Baseline

24 months

Baseline

Hypertension, n (%)
Resolution (%)

42 (38.5)

10 (9.2)

61 (45.2)

T2DM, n (%)
Resolution (%)

20 (18.3)

T2DM treated with insulin, n (%)
Resolution (%)
Reflux disease (erosive and nonerosive), n (%)
Resolution (%)

76.2

9 (8.3)

80.0

100

71 (65.1)

24 months

18 (13.3)
70.5

4 (3.7)

19 (14.1)

0 (0)

10 (7.4)

8 (7.3)

58 (43.0)

88.7

57.9

80.0
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2 (1.5)

1 (0.7)
98.3

T2DM denotes Type 2 diabetes. Categorical variables are expressed as counts and
percentages. Resolution is expressed as percentage.
ᵃ Alimentary limb length was 120 cm and biliopancreatic limb length was 100 cm.
ᵇ Alimentary limb length was 150 cm and biliopancreatic limb length was 50 cm.

Table 3. Resolution of comorbidities at 24 months follow-up.

8 (5.9)

20%
0%

Hypertension

Type 2 diabetes mellitus
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Graph 2. Resolution of comorbidities at 24 months follow-up.

P27
Conversion of an intestinal transit bipartition into a classic sleeve gastrectomy to treat early dumping
syndrome
S. Sander, F. Deichsel, J. Slieker, A. Nocito (Baden)
Objective: Intestinal transit bipartition (ITB) is a modified and simplified model of biliopancreatic diversion in combination with sleeve gastrectomy to reduce weight and cure diabetes in super obese
patients. However, in Switzerland there is hardly any experience in terms of postoperative results. In
literature, early dumping syndrome has not yet been reported as a complication of ITB. The objective of
this case report is to describe an adverse effect of this operation as well as treatment options.
Methods: A 61-year-old male patient presented at our hospital with chronic diarrhea and early dumping syndrome 4 months after he received an ITB abroad. He described severe diarrhea, which occur
right after ingestion of any kind of food, as well as fatty stools after the ingestion of fatty meals. This
symptomatology made his social life impossible. We tried conservative treatment over 4 months with
Creon substitution and change in diet, but it did not help. Due to pronounced suffering of the patient, we
discussed two therapeutical options: proximalisation of the jejuno-jenunostomy to extend the length of
the common channel or reversal of the transit bipartition into a classic sleeve situation.
Results: Surprisingly, in contrast to the 150cm described in the original surgical report, we found a
common channel of 400cm intraoperatively. Therefore, a proximalisation of the jejuno-jejunostomy
would not have ameliorated the patient’s diarrhea. We decided to restore the physiological situation by
undoing the Roux-en-Y gastrojejunostomy and jejuno-jejunostomy and reconstruct the passage, which
left us with a classic sleeve situation. Postoperatively, the patient recovered well and was discharged
without major complications. The invalidating diarrhea disappeared completely. However, we saw a
recurrence of hyperglycemia after the operation, needing insulin treatment.
Conclusion: This case is the first description of severe dumping syndrome after ITB, which was successfully treated by restoring the physiological passage. Since literature on ITB and its complications is
still scarce, it should be used with caution.

Partial staple line reinforcement can reduce hemorrhage after laparoscopic sleeve gastrectomy
N. Heeren1, F. Mongelli2, J. Mühlhäusser1, N. Lottenbach1, M. Sykora1,3, H. Fenner1, A. Scheiwiller1,
J. Metzger1, E. Memeti4, J.-M. Gass1 (1Lucerne, 2Lugano, 3Stans, 4Zofingen)
Objective: Laparoscopic sleeve gastrectomy (LSG) is one of the most frequent performed operations
in bariatric surgery. Staple line-related complications like bleeding and leakage are the most common
complications and can be life-threatening. If staple line reinforcement (SLR) with membranes can reduce postoperative complication rate is still under debate. Complete staple line reinforcement is expensive. The aim of the present study was to analyze if a partial SLR below the gastroesophageal junction
can reduce complication rates.
Methods: All patients who underwent sleeve gastrectomy from January 2010 to December 2019
where included. LSG was performed either by buttressing the last stapler magazine with polyglycolide
acid and trimethylene carbonate membrane or not. Primary endpoints were incidence of bleeding
and leakage. Additionally, demographic and clinical data and outcome parameters (operative time,
intraoperative complications, length of hospital stay and postoperative complications) were retrospectively collected. Uni- and multivariate analyses as well as a propensity score matching (PSM) were
performed to test differences between groups.
Results: Out of 450 consecutive patients who underwent LSG 431 met inclusion criteria. In 364 patients staple line was reinforced with Seamguard®, while in 67 patients no SLR was used. Median age
was 45.7 years (IQR 35.8-54.0), 172 patients (39.9%) were male, median BMI was 44.0 kg/m2 (IQR
38.5-50.2). Demographic data was similar in both groups. Postoperatively, leakage rate was similar in
both groups as well (3% vs. 1,6% p=0,459). Conversely, hemorrhage occurred significantly more often
in the group without SLR (6,0% vs. 1.1%, p=0.007) but after PSM no difference was found (6% vs. 3%
p =0.405). Intraoperative and overall complications were similar in both groups, whereas operative
time was shorter in the Seamguard® group (95 vs. 72 minutes). Median length of hospital stay was
slightly shorter in the SLR group (4.0 (IQR 4.0-5.0) vs. 4.0 (IQR 3.0-4.0), p<0.001).
Conclusion: In patients undergoing sleeve gastrectomy for morbid obesity the use of partial SLR with
polyglycolide acid with trimethylene carbonate seems to reduce the occurrence of postoperative hemorrhage, while no significant difference concerning leakage rate was found.
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Microstructure of ingestive behavior and weight loss in patients one year after RYGB
D. Alceste1, M. Serra1, I. Raguz1, D. Gero1, A. Thalheimer1, J. Widmer1, B. File2, A. E. M. Ismaeil1,
R. E. Steinert1, A. C. Spector3, M. Bueter1 (1Zurich, 2Budapest/HU, 3Tallahassee/US)
Objective: Roux-en-Y gastric bypass (RYGB) is reported to reduce caloric intake in patients due to lower
sugar and fatty food preference postoperatively. It remains unclear to which extent changes in diet and
eating behavior contribute to enhanced weight loss after RYGB. Therefore, the impact of an altered food
choice after RYGB remains to be tested in humans by ingestive behavior measurements. This study
analyzed the microstructure of ingestive behavior during consumption of a liquid meal in patients one
year after RYGB. The association between microstructural parameters and total body weight loss was
evaluated using an established drinkometer device.
Methods: A prospective observational cohort study involving female patients (n=29) between the age
of 18 and 70 years, who underwent a RYGB without any surgical complications was carried out. All
participants were invited to two study sessions. Before each session, participants fasted for 16 hours
and recorded their diet for 24 hours. A commercial liquid drink was used as stimulus during the test
sessions (Resource 2.0 fibre, Nestlé). To account for idiosyncratic flavor preferences and aversions,
subjects had to choose one out of four flavors. Participants had ab libitum access to a 1-liter container
filled with the stimulus. Differences between the first and second session in various dependent variables of ingestion were assessed conducting a t-test. An in-house developed algorithm was used to perform data analysis. Correlations between percentage of total weight loss (%TWL) and microstructure
parameters were analyzed using Pearson’s correlation coefficient. P<0.05 was considered significant.
Results: Mean preoperative BMI decreased from 43.2±1.0 to 29.2±0.8 kg/m^2 within 12 months after
surgery. Percentage of total weight loss was 32.3±1.4% at 12 months after surgery. Between the two
sessions, meal size decreased by 20% (187.3±18.0 vs. 141.7 ±16.0 mL). Mean meal speed of the
sessions was 0.9±0.1 mL/sec. Meal size, meal rate, number of bursts and number of sucks showed
no association with the %TWL 12 months postoperatively
Conclusion: Our study failed to demonstrate an association between microstructural parameters of
drinking and weight loss in female patients one year after RYGB. More investigations are necessary to
confirm the observations (e.g. male subjects, various stimuli, more sessions, poor vs. good responders
after RYGB).

P30
A rare case of peroneal nerve paralysis after bariatric surgery
C. Olivieri, I. Facile, R. Baldinger, T. Ekingen, G. Basilicata (Bülach)
Objective: Slimmer’s paralysis represents a rare complication after excessive weight loss. Scarce clinical experiences with peroneal neuropathy after bariatric surgery have been reported.
Methods: We present the case of a 46 year-old man previously treated with proximal Roux-en-Y gastric
bypass operation diagnosed with severe obesity WHO II with a BMI 37.87 kg/m2. Nine months after
surgery the patient lost more than 50 kg of bodyweight and developed a right sided peroneal nerve
paresis. Postoperative care included regular clinical examinations, oral multivitamin supplementation
and intramuscular vitamin B12-injections every 3 months. Furthermore the serum levels of vitamin
B12, folate and thiamine were controlled regularly. Clinically the patient presented a gradually occurring paresthesia on the instep and on the lateral right tibia, as well as an incapability to extend and evert
the right foot and toes, resulting in an impaired gait pattern. The clinical manifestation of Tinel’s sign
was positive on the right proximal fibula.

Results: A compressive origin, such as a prolonged leg-crossing could be excluded. Vitamine B12,
folate and thiamine had been regularly in range. The patient underwent motoric neurography and electromyography: both showed pathological results. The prognosis was considered to be good, as there
was no axonal damage and the symptoms were to be shown as a reaction to a demyelinating process. As all the recommended measures for avoiding hypovitaminosis had already been performed,
no specific proven treatment could be applied. A postoperative control after 18 months showed both
peroneal nerves had been affected by Slimmer’s paralysis: symptoms were in remission on the right
and a milder form was present on the left side.
Conclusion: Despite all the recommended preventing measures for avoiding hypovitaminosis and
normal serum levels of vitamin B12, folate and thiamine the patient developed a bilateral Slimmer’s
paralysis due to an excessive weight reduction after bariatric surgery. Our case report suggests a multifactorial origin of this neuropathy and further investigation on its etiology is warranted.

P31
Online survey on factors influencing the decision process of potential candidates for bariatric surgery
J. Widmer1, D. Gero2, B. Sommerhalder2, D. Alceste1, I. Raguz2, M. Serra1, M. Bueter2,1, A. Thalheimer2
(1Zurich, 2Männedorf)
Objective: Given the worldwide increasing prevalence of morbid obesity and considering the overwhelming amount of scientific evidence demonstrating the beneficial effects of bariatric surgery, it is
surprising that not more patients undergo a surgical weight loss intervention. We therefore conducted
an anonymized online survey among individuals with a history of bariatric surgery to understand
which factors influence the choice of bariatric surgery as therapy for their disease.
Methods: Respondents were recruited on a voluntary basis from obesity-related German speaking
social media groups between April and June 2020. The self-designed, non-validated questionnaire
consisted of 26 questions and was open to any participants with a history of bariatric surgery.
Results: Of 851 participants who started the survey, 665 completed the questionnaire - leading to a
completion rate of 78.1%. Participants with a higher percentage of excess weight loss (%EWL) were
more satisfied with the surgical result than those with a lower %EWL and even five years after bariatric surgery, still 70% were pleased with the overall outcome. There was a significant higher %EWL in
the group who changed their relationship status after surgery compared to those with an unchanged
relationship status postoperatively (p<0.05). Most respondents attributed the origin of their obesity
to intrinsic factors (Graph 1) and the main motivation to choose bariatric surgery was connected to
health status or quality of life. Most important characteristics for a bariatric surgeon to obtain patients’
trust are “taking time and listen” (74.7%), empathy (64%) and sympathy (56%). Of no importance
were smart appearance, academic titles or gender. The majority (73.3%) of the survey-participants
would undergo a bariatric operation earlier, if given the opportunity to decide again.
Conclusion: The main reason for patients to choose bariatric surgery as treatment for their obesity are
health issues. Given that most participants would like to undergo bariatric surgery earlier - if they could
choose again - may indicate established therapy delays for obesity. After all, postoperative satisfaction
with the surgical result is high - even five and more years after surgery.
Graph 1.
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P32
Our experience with circular- and linear-stapled gastrojejunostomy in laparoscopic Roux-en-Y gastric
bypasses: a mached-pair analysis
J. Widmer1, F. Sadiku2, D. Alceste1, I. Raguz2, M. Serra1, A. Thalheimer2, M. Bueter2 (1Zurich, 2Männedorf)
Objective: Since the first surgical procedure for weight loss in obese patients in 1963 as a so-called
jejuno-colic shunt, the technique has empirically advanced. Gold standard technique is nowadays
laparoscopic Roux-en-Y gastric bypass (RYGB), which was implemented for the first time 1994 with a
stapler-assisted circular gastrojejunostomy. The feasibility of an alternative linear stapler anastomsois
was proven a few years later. In Switzerland we see now a paradigm shift from circular-stapled to
linear-stapled anastomosis. Here, we present our experience with both techniques.
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Methods: We retrospectively analyzed our surgical data of laparoscopic RYGB from 2010 until 2019
and performed a mached-pair analysis.
Results: In both groups (stapler-assisted cicular and linear gastrojejunostomy) were 300 patients
included. Mean body mass index (BMI) was comparable with a BMI of 45kg/^2 in the circular anastomosis group versus a BMI of 44 kg/^2 in the linear anastomosis group. Operation time was significantly longer in the circular group (127 min versus 97 min, p>0.05). 90 days complication rate
was significantly higher for surgical site infection and stenosis in the stapler-assisted circular group.
The mean comprehensive complication index (CCI) was significantly higher in the group with circular
stapled gastrojejunostomies with 29.8 versus 25 (p>0.05).
Conclusion: Both stapler-assisted gastrojejunostomies are safe and feasible. However, the circular
technique goes along with a higher complication rate - mainly surgical site infections and stenosis of
the anastomosis are more frequently in this group. Therefore stapler-assisted linear gastrojejunostomy
in laparoscopic RYGB should be preferred.

P33
Comparative study of two anti-adhesive factors (hyaluronic acid gel vs platelet-rich plasma gel membrane) to the development of intraperitoneal adhesion in a rat intestinal model
K. Stratakis1,2, D. Perrea2, T. Arkoumanis2, A. Liakea2, N. Kontzoglou2, N. Nikiteas2 (1Sion, 2Athens/GR)

unreamed Femornagel) in einem standardisierten Akutmodel zu untersuchen.
Methods: Das standardisierte Trauma Model (stumpfes Thoraxtrauma, Leberlazeration, Femurfraktur,
hämorrhagischer Schock) wurde an männlichen Schweinen unter Allgemeinnarkose durchgeführt.
Vor der intramedullären nagelung wurde der Markraum entweder mittles konventionellem Reamer
(Conv), RIA 1, RIA 2, oder ohne Reaming (UFN) vorbereitet. Die Fraktur wurde mittels retrograder Nagelung versorgt. Lungenfunktion wurde mittels paCO2 und volumetrischer Kontusionsmessung im ThoraxCT gemessen. Systemische Inflammation mittels Interleukin (IL) Messung im Serum.
Results: Pro Gruppe wurden 6 Tiere eingeschlossen. Gruppe Con zeigte signifikant höhere paCO2
werte 1Stunde nach Reaming, verglichen mit anderen Gruppen (7.4 ± 0.4 kPa versus 5.4 ± 0.6 RIA 1,
5.6 ± 0.4 RIA 2, and 5.5 ± 0.5 UFN, p < 0.001), und geringere pO2 Werte (12.3 ± 1.3 kPa versus 17.2 ±
1.9 RIA 1, 17.4 ± 1.6 RIA 2, and 16.4 ± 0.7 UFN, p < 0.001). Gruppe Con hatte fernern mehr hyperdneses Arela in der Lunge 5 Stunden nach Reaming (485.2 ± 98.5 cm3 versus 344.4 ± 74.4 cm3 RIA 1
and 335.2 ± 58.1 cm3 RIA 2, p < 0.01). Die inflammatorische Reaktion was in den Gruppen RIA 1 und
RIA 2 geringer verglichen mit Gruppe Con oder UFN (p<0.001).
Conclusion: RIA 1 und RIA 2 scheinen einen protektiven Effekt auf die pulmonale Funktion und systemische Inflammation zu haben. Beide Reamingtechniken sind von potentiellem Wert während der
Safe Definitive Surgery Strategie.

P35

Objective: The incidence of postoperative adhesions has been estimated at 67% -93%. Hyaluronic Isolation of mouse hepatic stellate cells by CD11b-negative sorting and further characterization of
acid (HA) is a linear polysaccharide. Experimental and clinical data using HA solution have suggested CD38 expression
a reduction of postoperative adhesions. Platelet-rich plasma (PRP) is deﬁned as plasma harboring A. Balaphas1, J. Meyer1, C. Gameiro1, A. Frobert2, M.-N. Giraud2, B. Egger2, L. H. Bühler2, C. Gonelleplatelet counts above baseline. There are numerous studies dealing with the proven efﬁcacy of PRP in Gispert2 (1Geneva, 2Fribourg)
wound healing and tissue regeneration. Thus, this experimental rat study has been conducted to evaluate and compare the impact on post-operative adhesions between PRP and HA.
Objective: To obtain meaningful results of hepatic stellate cells (HSC) function in vitro, it is crucial to use
Methods: 27 Sprague Dowley male rats were stadied, of which 24 were used in the main study and the highly pure HSC populations. Our aim was to optimize HSC isolation from mouse liver without using
remaining 3 as a pilot experiment. We entered the peritoneal cavity, in order to find the caecum wich is the transient cellular vitamin A auto fluorescence and to further evaluate purity by analysing antigen
scratched using a sterile toothbrush, with an initial 2cm x 2xcm lesion surface, as well as on a small expression in the isolated HSC population.
section of the final ileum. Experimental Groups. Control Group, no intraperitoneal treatment. Group A, Methods: HSC were isolated from C57BL/6 mice using a two-step collagenase digestion and Ny0.7 ml of HA intraperitoneally around the lesion surface. Group B, Intraperitoneal PRP in the form of a codenz gradient separation followed by CD11b-negative sorting step in order to remove contaminating
gel membrane. To create the PRP, 4.5ml of blood was mixed with 0.5 ml of sodium citrate. The blood macrophages and dendritic cells. Isolated cells were analysed for yield, viability, purity and potential
was centrifuged at 3000 rpm for 10 minutes and was placed in a heating machine for 5 minutes to new markers using immunofluorescence and flow cytometry. Isolated cell populations were cultured
convert the liquid into a gel. The restoration of the gel, at room temperature led to the creation of a and assessed for α-smooth muscle actin expression and hepatocyte growth factor (HGF) secretion by
2x2 cm film. After 4 weeks, the peritoneal cavity and especially the periceacal area were evaluated ELISA assay.
macroscopically, according to, the Nair classification, the surface of the adhesions and the tenacity of Results: We obtained a yield of 217’500±55’208 HSC per mouse liver and 92.4±3.1% of isolated cells
adhesions. From the Histopathological aspect, we have studied , the severity of interstitial fibrosis, the were viable. We observed a low macrophage/dendritic cell contamination of 1.22±0.54%. HSC selevel of inflammation, the stages of tissue necrosis and edema, the level of hemorrhagic lesions and creted HGF and expressed α-smooth muscle actin. Using flow cytometry, we demonstrated that CD38
the neutrophiles.
was expressed at the surface of different HSC subpopulations, that all expressed intracellular markers
Results: Control team. (Image 1) In this group, adhesions were observed in all animals, the majority specific for HSC in the liver.
of which were in the periceacal area and in the final ileum. As fa as Nair classification is concerned, Conclusion: This isolation method, avoiding fluorescent activated cell sorting (FACS), allowed isolation
seven out of eight experimental animals had a score of 3 or 4 and one had a score of 2. The majority of of HSC with high purity. Further, flow cytometry analysis suggests that CD38 is a reliable marker of
adhesions covered a percentage of 25 to 75% of the previous traumatic surface. In all cases the tenac- HSC, and may include subpopulations of HSC without retinoid droplets.
ity of the adhesions was the maximum with a score of 3. Adhesions were observed macroscopically in
all rats with high consistency. Microscopically, moderate fibrosis and inflammation are observed with
elements of necrosis, hemorrhagic elements and edema. Group A, milder adhesions were observed, P36
always in the peritoneal area and in the final ileum with less fibrosis and inflammation without evi- Isolation and characterization of mesenchymal stem cells of the anal canal transition zone for cell
Imagewere
1. NOT observed in half of the rats with almost zero fibrosis therapy of anal incontinence: a preliminary study in pigs
dence of necrosis. Group B, adhesions
and less inflammation without evidence of necrosis. Hyaluronic acid group. (Image 2) In this group, A. Balaphas1, J. Meyer1, N. C. Buchs1, A. Modarressi1, L. H. Bühler2, C. Gonelle-Gispert2, C. Toso1, F. Ris1
milder adhesions were observed in the rats, always mostly in the periceacal area and in the final ileum. (1Geneva, 2Fribourg)
Five of the eight experimental animals had Nair scores of 1 and three scores of 2, indicating fewer overHyaluronic acid group. (Image 2)
all adhesion zones. The majority of
covered
25 to 50%
the previous
surface.
Autologous multipotent cells have been proposed for the treatment of anal incontinence.
In adhesions
this group, milder
adhesions
wereofobserved
in thetraumatic
rats, always
mostly in Objective:
the
periceacal
area and inwas
the final
In half of the rats the tenacity score
of the adhesions
of 1stileum.
degree and in the other half, of 2nd. Recent evidences demonstrate that cellular therapy with mesenchymal stem cells (MSC) provides a
the eight experimental animals had Nair scores of 1 and three scores of 2,
PRP team. (Image 3) In this group,Five
no of
adhesions
were observed in half of the rats. Of those in whom continuous release of growth factors to injured tissues. As MSC phenotype and potential vary among
indicating fewer overall adhesion zones.
adhesions were observed, three had,
according
Nair classification
of the
1 and
one, atraumatic
score of surface.
source tissues, we aimed to develop a technique allowing to isolate of MSC directly from the anal canal.
The majority oftoadhesions
covered 25, a
toscore
50% of
previous
In of
half
of the
rats the tenacity
score
of the adhesions
of 1st degree and in
the otherAnal canal was resected “en bloc” from two young pigs and further dissected to isolate the
2. All had a maximum surface area
25%
adhesions
and were
separated
by gentlewas
manipulations.
Methods:
half, of 2nd.
Conclusion: PRP had shown a higher efficacity in prevention of adhesions.
mucosa and submucosa. The isolated specimen was stained with H&E. The identified anal canal transition zone was rinsed and digested with 0.1% type I collagenase for 45 minutes at 37°C. The tissue
was further chopped and processed. Retrieved cells were plated on dishes with MSC medium and
trypsinised when confluent. Cells were used from passage 2 to 3 for flow cytometry analysis, cytology
and differentiation assays.
Results: The anal canal transition zone localization was confirmed with H&E staining. Following
culture, isolated cells exhibited a typical “fibroblast-like” morphology. Cells were positive for CD90
(99.2±0.6%) and CD44 (98.4±4.7%), but negative for CD45 and CD106. Following incubation with
differentiation medium, cells differentiated into adipocytes, osteoblasts and chondrocytes, confirming
the MSC phenotype.
Conclusion: For the first time, we reported the successful isolation of MSC from the anal canal transiImage
1
Image22
Image3 3
tion zone in pigs. This preliminary study opens the door to similar studies in human, associared with
Image
Image 1.
Image
functional assessment of the retrieved MSC. Ultimately, cell therapy based on autologous MSC might
PRP team (Image 3)
be used to treat anal incontinence.
Pathology results
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In this group, no adhesions were observed in half of the rats.
Of those in whom adhesions were observed, three had, according to Nair

Hyaluronic acid group. (Image 2) classification , a score of 1 and one, a score of 2.
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Methods: In order to overcome these limitations and enhance engraftment and revascularization, we
have generated and transplanted pre-vascularized insulin-secreting organoids composed of rat islet
cells, human amniotic epithelial cells (hAECs), and human umbilical vein endothelial cells (HUVECs).
Results: Our study demonstrates that pre-vascularized islet organoids exhibit enhanced in vitro function compared to native islets, and, most importantly, better engraftment and improved vascularization
in vivo in a murine model. This is mainly due to cross-talk between hAECs, HUVECs and islet cells,
mediated by the upregulation of genes promoting angiogenesis (vegf-a), beta-cell function (glp-1r)
and beta-cell survival (pdx1).
Conclusion: The possibility of adding a selected source of endothelial cells for the neo-vascularization
of insulin-scereting grafts may also allow implementation of beta-cell replacement therapies in more
favourable transplantation sites than the liver.

P38
Induction of cancer testis antigens expression on cancer cell lines by combinations of cytotoxic drugs
and hyperthermia
R. Freire dos Santos, L. Russo, L. Roth, S. Brupacher, S. Ulugoel, A. Gupta, K. Lehmann (Zurich)
Objective: The role of locoregional treatment, e.g., hyperthermic intraperitoneal chemotherapy (HIPEC),
in the treatment of peritoneal metastasis is still underinvestigated, and a better understanding of molecular mechanisms is urgently required to improve actual regimes. With this project, we aim to explore
induction of cancer testis antigens (CTA), key components in triggering anti-tumor immunoreactions
against tumor cells. We hypothesize that known CTA expression by tumor cell lines could, not only be
modified, when facing a stressor but also patterned according to the used chemotherapy.
Methods: Three different cancer cell lines (UWB1.289, HT-29 and SKMEL-37) were treated with four
different families of chemotherapeutic agents (cisplatin, oxaliplatin, doxorubicin, irinotecan, etoposide,
paclitaxel and docetaxel), during 30 minutes at 37°C and 43°C, mimicking hyperthermic intraperitoneal chemotherapy treatment. Chemotherapies drugs doses were set, according to pre-experiments,
at the minimal dose required to induce the destruction of 50% of the cells. The expression of 13 CTA
genes in each cell line was then analyse by rt-PCR. The panel is composed of genes that are expressed
as mRNA and as protein and are known to be as potent immune-reactive.
Results: The basal level of gene-expression per cell line was singular and differs between cell lines.
Transcriptions up-regulations were detected at a small level when treated under hyperthermic intraperitoneal chemotherapy conditions. SKMEL-37, a melanoma cell line, served as a positive control.
Conclusion: Cancer testis antigen expression unequivocally differs from cell-line. The combination of
chemotherapeutics drugs and hyperthermia can induce de-novo expression of CTA genes. This strategy may offer a novel mechanism to enhance effects of locoregional therapy and offer a link to systemic anticancer treatment.

P39
The new mitochondrial function of proprotein convertase subtilisin/kexin type 9 in liver cancer
J. Gavini1, D. Leuenberger1, T. Yarahmadov1, N. Melin1, A. Keogh1, M. Tschan1, J.-M. Nuoffer1, D. Hertig1, B. Zuber1, A. Odriozola1, R. Tombolini1, V. Banz1, M. Chrétien2, M. Mbikay2, D. Candinas1, D. Stroka1
(1Bern, 2Montreal/CA)
Objective: Lipids are vital for the survival and growth of mammalian cells and their metabolism produces essential membrane components and metabolites with several biological functions. Proprotein
Convertase Subtilisin/Kexin Type 9 (PCSK9) plays a role in the regulation of plasma cholesterol levels
by shuttling liver LDL receptors (LDLR) for degradation. Alterations in lipid metabolism and cholesterol
uptake are involved in liver cancer development as well as early stages of liver regeneration. The aim of
this study is to determine the functional significance of PCSK9 in liver cancer.
Methods: Small-hairpin RNA targeting the PCSK9 gene was used to inhibit its expression in HCC cell
lines, in order to investigate cell proliferation, LDLR expression, LDL uptake and intracellular metabolic
alterations.
Results: PCSK9 depletion on liver cancer cells led to a not altered LDL intracellular uptake, reduced
proliferation and downregulation of genes involved in lipid metabolism and homeostasis compared
to the control transcriptome. Further, we found a significant downregulation of genes involved in mitochondrial membrane lipid incorporation. Subcellular protein fractionation showed a high PCSK9
expression into mitochondria, while instead its depletion led to a decreased mitochondria membrane
potential (ΔΨm), bioenergetic profile. The loss of PCSK9 induced also an alteration of the mitochondrial
compartment architecture, with more elongated and fragmented mitochondria, together with an increased expression of fusion and fission markers.
Conclusion: Our data show a new role of PCSK9 in mitochondrial physiology in HCC cells. By regulating mitochondrial architecture, ΔΨm, bioenergetic and lipid metabolism, the lack of PCSK9 significantly
inhibits tumor cell proliferation.

P40
Islets loaded in hydrogel derived from human amniotic membrane (amniogel) reverse diabetes In
immunodefient mice
K. Bellofatto, C.-H. Wassmer, F. Lebreton, L. Perez, R. Hanna, L. Mar Fonseca, M. Hasany, R. Khatri, D.
Cottet-Dumoulin, D. Bosco, T. Berney, E. Berishvili (Geneva)

Methods: The Amniogels were generated from HAM and accessed for porosity, for ECM content and
fibre integrity. The protein content in Amniogel and native HAM lysates were measured. To assess Amniogel impact on islet viability and function, isolated rat islets were incorporated into the Amniogel
and cultured for one week. The cell viability was evaluated by FDA/PI staining. To demonstrate islet
function, a glucose stimulated insulin secretion (GSIS) test was performed using standard ELISA. Next,
we assessed whether incorporation of islets into the Amniogel could enhance engraftment and lead
to better glycaemic control in diabetic Nod-Rag mice. For this purpose, 250 rat islets (IEQ) loaded into
the Amniogel or Sigma rat tail Collagen or islets alone (control) were transplanted into the epididymal
fat of diabetic Nod-Rag mice. Blood glucose levels were monitored daily and intraperitoneal glucose
tolerance tests were carried out. Grafts and serum were harvested at 1, 2, 6 and 12 weeks to assess
outcome.
Results: The ECM concentration in the Amniogel affected the pore size. Insulin expression and viability
of islets incorporated into Amniogel was significantly higher than the islets loaded in commercial collagen or that of islets in free-floating culture. In addition, significant enhancement of GSIS was observed
from islets embedded in Amniogel as compared to the two controls. In vivo experiments showed that
transplantation of 250 IEQ embedded in Amniogel lead to enhanced engraftment, vascularization, viability and better glycaemic control compared to control mice transplanted with islets into commercial
collagen or with islets alone.
Conclusion: Incorporation of pancreatic islet into amnion-derived Amniogel enhances islet engraftment and is a valuable approach to improve islet transplantation outcomes.

P41
Schedule-dependent treatment increases chemotherapy efficacy in malignant pleural mesothelioma
D. Karatkevich, E. Flint, Y. Gao, R.-W. Peng, T. Marti, R. A. Schmid (Bern)
Objective: Malignant pleural mesothelioma (MPM) is a rare aggressive cancer, with insidious growth,
associated with poor outcomes and median survival ranges from 8 to 14 months. Ethiology is strongly
linked to exposure to asbestos. Standard chemotherapy consists of combined pemetrexed and cisplatin treatment. Pemetrexed is blocking key enzymes of nucleotide synthesis, leading to nucleotide pool
depletion and subsequent inhibition of DNA synthesis. Cisplatin treatment results in DNA inter- and
intrastrand crosslinks. We hypothesized that pretreatment with pemetrexed will induce nucleotide pool
depletion thereby increasing the anticancer efficacy of sequentially administered cisplatin.
Methods: MPM MESO-1 cells were treated for 72h with pemetrexed. Three treatment schedules were
evaluated by initiating 24h of cisplatin treatment at 0h (concomitant), 24h and 48h relative to the start
of pemetrexed treatment. FACS analysis was performed to detect ɤH2AX as a marker of the DNA damage response pathway, Mito Tracker staining to determine the mitochondrial mass. DAPI staining of
DNA was used to analyze cell cycle distribution.
Results: Pemetrexed pretreatment for 48 hours prior to cisplatin significantly reduced long-term cell
growth and increased the fraction of senescent cells. Cells after 48 hours pretreatment were characterized by persistent S-phase arrest and accumulation of DNA damage. The present study indicates that
modulation of the standard treatment schedule has the potential to augment the anticancer efficacy of
pemetrexed-cisplatin combination therapy.

P42
Axillary mass due to ectopic breast tissue
J. Vibert1, E. Garamvoelgyi2, B. Egger1, P. Froment1 (1Fribourg, 2Marly)
Objective: An axillary mass is always an alarming sign, especially in women, as it is often related to
breast cancer. However, such masses should be thoroughly investigated since the differential diagnosis is wide.
Methods: We present the case of a 35-year-old female who presented a swelling in the left axilla appearing two years ago just after the birth of her second child. Her personal history revealed that a
fibroadenoma of the left breast was removed 15 years ago. Apparently, the swelling was growing at a
steady pace with no pain or discharge. At palpation, it was firm and freely mobile and no other mass
could be found elsewhere, as in breasts, contralateral axilla or the groins. An ultrasound showed a 2cm
large, well-defined and round adenopathy with signs of peripheral hypervascularization.
Results: The patient underwent a surgical resection of this axillary mass. Histology revealed a mammary adenofibroma with proliferation of ductal structures as well as a proliferation of spindle cells
constituting a fibrous tissue with few cells; balanced mixed epithelial and conjunctival proliferation.
Conclusion: Ectopic Breast Tissue (EBT) is the consequence of an incomplete resolution of the embryonic mammary ridge and occurs in 0.6-6% of women. The aberrant or supernumerary mammary
tissue can be present along a virtual line between axilla and groin. The axilla is the most common place
for EBT. EBT remains scarce but may be difficult to diagnose since the predominant locations are also
sites for enlarged inflammatory or metastatic lymph nodes. EBT often becomes symptomatic during
the menarche or pregnancy because of their sensibility to different sexual hormones. The radiological
aspect of EBT (ultrasound and mammography) is similar to healthy breast tissue. Diagnosis may be
accomplished by a fine needle aspiration cytology. Histological examination of EBT’s are important
since they may not only evolve in fibroadenoma but also degenerate to breast cancer. Therefore, surgery remains the gold standard to avoid further complications, such as degeneration, or development
disturbing fibroadenoma. EBT needs to be in the differential diagnosis of an axillary mass of unknown
origin.

Objective: Neovascularized devices and biopolymer scaffolds are getting a great deal of attention for
their potential to improve islet transplantations. Among many biomaterials sources, human amniotic
membrane (HAM) is considered as an inexpensive and natural source to produce ECM-based hydrogels with immunomodulatory, anti-inflammatory and antifibrotic properties. Herein, we develop an
ECM-based hydrogel (Amniogel) derived from HAM and evaluate its potential to support islet function
in vitro and in vivo.
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anastomosis and perfusion of end segments (67.4%). During creation of an anastomosis, 54.4% of
participants reported using fluorescence angiography after section of the mesenteric vessels (and
before dividing the bowel), 52.2% just before performing the anastomosis and 50% after performing
the anastomosis. Fluorescence angiography was mostly used on the external wall of the bowel but
was reported to be also used endoscopically by 45.6% of participants. Fluorescence angiography was
used in 100% of patients by 51.1% of participants for right colectomy, 50% for segmental transverse
colectomy, 71.7% for left colectomy, 77.5% for rectal surgery and 42.9% for ileo-anal pouch creation.
Conclusion: Although fluorescence angiography is increasingly gaining popularity in colorectal surgery, its indications and modalities of application remains subject to heterogeneity and deserve to be
better standardized.

P45
Does fluorescence angiography reduce the incidence of anastomotic leak in colorectal surgery:
a systematic review and meta-analysis of randomized controlled trials
J. Meyer1,2, H. Joshi2, N. Buchs1, F. Ris1, J. Davies2 (1Geneva, 2Cambridge/UK)
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consumption impact the prevalence of inflammatory bowel disease? An interna-

tional analysis
J. Meyer1, E. Roos2, F. Ris1, N. Fearnhead3, J. Davies3 (1Geneva, 2Stockholm/SE, 3Cambridge/UK)
Objective: Modulation of the microbiota of patients suffering from inflammatory bowel disease (IBD)
with probiotics has been suggested to avoid active disease and/or to lower the intensity of the active phase. Considering that ecological niche of Bifidobacterium spp and Lactobacillus spp includes
fermented dairy products, and that countries with highest dairy product consumption were those with
lowest prevalence of IBD, we aimed at determining if consumption of dairy products at the nation-level
could modulate the national prevalence of IBD.
Methods: Data were extracted from the Global Burden of Diseases, Injuries, and Risk Factors Study
2017, the European Association of Dairy Trade and the Organization for Economic Co-operation and
Development. Linear regression was performed.
Results: Consumption of milk (R2: 0.006104, p=0.6815), cheese (R2: 0.01766, p=0.4839) or yoghourt (R2: 0.03888, p =0.3145) per capita did not correlate with the prevalence of IBD at the national
level in Western countries.
Conclusion: Nationwide population-based cross-sectional analysis did not show any correlation between dairy product consumption and prevalence of IBD. Considering the limitations of this type of
analysis, we recommend to continue investigating the effect of microbiota and dairy product consumption on IBD by longitudinal or interventional studies.

P44
Current practice of fluorescence angiography during colorectal surgery in Switzerland: a cross sectional survey
J. Meyer1, B. Schiltz1, A. Balaphas1, M. Carvello2, A. Spinelli2, C. Toso1, F. Ris1, N. Buchs1 (1Geneva,
2
Milano/IT)
Objective: Fluorescence angiography has emerged as a promising technique to intra-operatively assess bowel perfusion and decrease the incidence of anastomotic leak. However, its indications and
modalities of use are still not well defined.
Methods: An online survey composed of 35 question was carried out among Swiss colorectal surgeons.
Results: Sixty-seven participants qualified for the survey. When performing a bowel anastomosis,
participants assessed bowel perfusion using the macroscopic color of the bowel (92.5%), marginal
blood vessels (94.0%), fluorescence angiography (68.7%), Doppler ultrasound (17.9%) and bowel
wall contractility (26.9%). To take the final decision regarding assessment of bowel perfusion, participants relied mostly on fluorescence angiography (56.7%). Fluorescence angiography was reported to
be mostly used in both elective and emergency surgery procedures (89.1%), and to check both bowel
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Objective: Anastomotic leak (AL) still constitutes a major complication in colorectal surgery. Intra-operative assessment of bowel perfusion using fluorescence angiography (FA) has shown encouraging
results in decreasing the incidence of AL. However, high-quality evidence was lacking to reach definitive conclusion. Further, the first RCT published in the field did not show any significant effect. Considering the importance of preventing AL for patients and healthcare systems, as well as the release of the
results of two new RCTs, we aimed at offering pooled evidence to conclude on the subject.
Methods: MEDLINE, Embase and CENTRAL were searched for RCTs written in English and assessing
the effect of intra-operative FA versus standard assessment of bowel perfusion on the incidence of AL
of colorectal anastomosis. Pooled relative risk (RR) and pooled risk difference (RD) were obtained
using models with random effects. Heterogeneity was assessed using the Q-test and quantified using
the I2 value. Risk of bias was assessed by using the Cochrane Collaboration’s tool for assessing risk
of bias.
Results: Two-hundred forty-eight articles were screened, 245 were excluded and 3 were kept for inclusion. The three included RCTs compared assessment of the perfusion of the bowel during confection
of a colorectal anastomosis using FA versus standard practice. According to the Cochrane Collaboration’s tool, RCTs were considered to be of good quality. In meta-analysis, FA was significantly protective
against anastomotic leak (3 RCTs, 964 patients, RR: 0.67, 95%CI: 0.46 to 0.99, I2: 0%, p=0.04). The
incidence of AL was non-significantly decreased by 4 percentage points (95%CI: -0.08 to 0, I2: 8%,
p=0.06) when using FA.
Conclusion: The effect of FA on AL exists but is of small magnitude. We believe that results of the ongoing RCT should be awaited to increase the sample size of high-quality available evidence and confirm
our findings. Considering the potential small magnitude of effect of FA, we also advise that future RCT
include a cost-benefit analysis of the technique and better define the study population who could benefit from FA.

P46
One year after an oncologic robotic right hemicolectomy with CME – A case report on a rhabdoid
colon cancer
M. Ramser1,2, J. Baur1, U. Dietz1 (1Olten, 2Solothurn)
Objective: Outcome after colon cancer depends on a multitude of contributors among which tumour
stage, R0 margin and response to adjuvant therapy are just a few. Also, histological differentiation has
an influence, especially if a rhabdoid cancer is diagnosed. The available literature on a few reported
cases depict thereby a bleak prognosis. We report a case of a rhabdoid colon cancer where an oncologic robotic colon resection was performed.
Methods: Case report and review of the literature.
Results: In a scheduled follow-up colonoscopy 5 years after the resection of a serrated adenoma in the
ascending colon, a 4-5cm large tumour plate with central ulceration was discovered in the caecum.
Preoperative staging (CT of thorax-abdomen-pelvis and MRI of the liver) showed no signs of metastases. Tumour markers (CEA and CA19-9) were in the normal range. We performed a oncologic robotic right hemicolectomy with complete mesocolic excision (CME) with dissection along embryonic
planes, central vascular ligation and intraabdominal reconstruction with a side-to-side isoperistaltic
ileo-transversal stapler anastomosis after control of the intestinal perfusion with indocyanine green
(ICG). Histopathology revealed a 4.5cm high grade, undifferentiated/rhabdoid adenocarcinoma
with microsatellite instability consistent with a SWI/SNF-inactive carcinoma. Resection margins were
>10cm on both ends. The tumour was classified as TNM (8th edition) pT3 pN0 (0/24) L1 V0 Pn0
R0. Immunhistochemical workup revealed a complete loss of MLH1- and PMS2-expression. Further, a
BRAF mutation V600E was found. The patient made an uneventful recovery and was discharged home
on day six after the operation. MDT proposed a regular surveillance in stage II colon cancer with CEA,
CT scans and colonoscopies.
Conclusion: Undifferentiated/rhabdoid adenocarcinoma of the colon is a rare and highly aggressive
subtype of colon cancer. A review of the literature reveals a list of case reports often with a postoperative survival of only a few weeks to <1 year. Further, a lack of provided operative details, information
on histopathology like resection margins or number of resected and analysed lymph nodes as well
as adjuvant treatment was observed. We present a case of a rhabdoid adenocarcinoma where an
oncologic robotic colonic resection provided a high-quality specimen and so far, no recurrence after
one year of follow-up.

P48
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Impact of the Coronavirus-19 pandemic on the incidence and the management of acute appendicitis
M. Poget, R. Kohler, M.-P. Pélissou, R. Chautems, A. Saadi (Neuchâtel)

Surgical outcomes in elective colonic resection for diverticulitis stratified by the classification of diverticular disease stage: a single-center retrospective analysis
F. Nocera, C. Ly, A. Posabella, F. Angehrn, M. von Flüe, D. C. Steinemann (Basel)

Objective: A decrease in the number of appendectomies along with an increase of complicated appendicitis were observed at the beginning of the Coronavirus-19 (COVID-19) pandemic. It was suggested
a higher rate of late presentation and a longer delay in surgical treatment leading to more complications despite crisis plans adopted by the hospitals. This study aims to compare appendectomies
during the first two epidemic peaks of COVID-19 to the same periods in the previous two years in a
non-university hospital.
Methods: The data were retrospectively collected from March to May 2020 and October to December
2020 (COVID cohort). These data were compared to those of 2018 and 2019 over the same periods
(pre-COVID cohort). The following parameters were evaluated: number of appendectomies, clinical
and pathological features, the delay to surgery and the rate of overall complications.
Results: A total of 273 patients were included: 87 in the COVID cohort versus 186 in the pre-COVID
cohort (93 in 2018 and 93 in 2019). The duration of symptoms before the consultation was similar
with a median of 24 hours in each cohort. The rates of overall complicated appendicitis at presentation
were 31% and 21% in the two cohorts respectively (P value = 0.14). The median time to surgery was
14 versus 13 hours for the COVID cohort and the pre-COVID cohort respectively. The rates of overall
complications were not statistically significant different with 4.6% versus 8.6% within the two cohorts
respectively (P value = 0.12). Finally, the median post-operative hospital stay was 25 versus 24 hours
for the two cohorts respectively.
Conclusion: The two epidemic peaks of COVID-19 had no significant impact in the number of appendectomies and the delay to the emergency consultation for patients with acute appendicitis. Satisfyingly, the hospital processes during these periods allowed no extra delay to the surgical treatment and
no more overall complications.

P49
Predictive model estimating the decrease of postoperative gastrointestinal quality of life index (GIQLI)
in patients after elective laparoscopic sigmoid resection for diverticular disease
F. Nocera, A. Posabella, S. G. Ayçiçek, N. Rotigliano, N. Varathan, R. A. Droeser, M. von Flüe, D. C. Steinemann, I. Füglistaler (Basel)
Objective: Growing consideration in quality of life (QoL) has changed the therapeutic strategy in
patients suffering from diverticular disease. Patients` well-being plays a crucial role in the decisionmaking process. However there is a paucity of studies investigating patients’ or surgery related factors influencing the postoperative gastrointestinal function. The aim of this study was to investigate
in a predictive model patients or surgical variables that allow better estimation of the postoperative
gastrointestinal QoL.
Methods: This observational study retrospectively analyzed patients undergoing to elective laparoscopic sigmoidectomy for diverticulitis between 2004 and 2017. All patients reported their postoperative quality of life filling in the gastrointestinal quality of life index (GIQLI). A linear regression model with
stepwise selection has been applied to all patients and surgery related variables.
Results: 272 patients with mean age of 62.30 ± 9.74 years showed a mean GIQLI of 116.39±18.25
with a mean follow-up time of 90.4±33.65 months. Women (n=168) reported a lower GIQLI compared
to male (n=104; 112.85±18.79 vs 122.11±15.81, p<0.001). Patients with pre-operative cardiovascular disease (n=17) had a worse GIQLI (106.65 ±22.58 vs 117.08±17.66, p=0.010). Finally, patients
undergoing surgery within 5 years of follow-up (n=63) showed a worse GIQLI compared to patients
operated more than 5 years ago (n=209; 111.98±19.65 vs 117.71±17.63, p=0.014).
Conclusion: Female gender and the presence of pre-operative cardiovascular disease are predictive for
a decreased postoperative gastrointestinal QoL. Furthermore, patients` estimation of gastrointestinal
functioning seems to improve up to five years after surgery.

P50
Quantitative measures on dual-energy CT in prediction of colorectal adenocarcinoma
S. Malekzadeh, F. Cherbanyk, L. Widmer, F. Pugin, B. Egger, H. Thoeny (Fribourg)
Objective: To assess the diagnostic value of dual-energy CT-scan (DECT) to distinguish colorectal wall
thickening due to an underlying tumoral lesion from pseudo-thickening due to luminal collapse.
Methods: All patients of our department with a histologically confirmed colorectal adenocarcinoma
were prospectively included in the ongoing study from March 2020 through October 2020. They all
underwent thoraco-abdominal DECT for initial staging. No bowel or rectal preparation was performed
prior to these CT-scans. Colorectal tumors, previously detected by colonoscopy, were identified on iodine maps. Three ROIs were delineated on the tumoral lesions. The mean of these measurements was
noted as tumoral iodine uptake. The values were normalized by aorta to reach the normalized iodine
uptake (NIU). Subsequently, the NIU of colorectal tumors and normal colon wall were compared using
a paired T-test. A receiver operating characteristic (ROC) analysis was applied to determine a cut-off
value of probabilities to differentiate colorectal wall tumors from pseudo-thickening.
Results: Twenty-four patients (15 men, mean age: 70±13, range: 45-95) were eligible for enrollment.
The most frequent tumor size was the sigmoid (50%) followed by the rectum (25%). The size of tumors
ranged from 2.5 to 9.0 cm (4.6±2.3). The NIU of tumors was significantly higher than the one of nontumoral wall (0.46 vs 0.32, p<0.001). The sensitivity, specificity, PPV and NPV of NIU (cutoff: 0.36)
were 91.7%, 79.2%, 81.4%, and 91%, respectively (AUC: 0,878).
Conclusion: This study supports the diagnostic value of dual-energy CT-scan to differentiate colorectal
tumors from pseudo thickening of the colorectal wall, which is commonly encountered in routine CT.
We hope that the results of this study will serve to substantially reduce false-positive diagnoses of colorectal tumors on CT-scans and eventually decrease the remarkable number of unnecessary optical
colonoscopies, which are routinely requested in case of diagnostic uncertainty.

Objective: Current German guidelines recommend a carefully benefit-risk assessment in patients with
recurrent uncomplicated diverticulitis (CDD Type 3b) or in patients with conservatively treated microabscesses (CDD Type 2a) in order to establish the indication for surgery. This study aims at comparing
the surgical outcomes in patients undergoing elective colonic resection with a relative or an absolute
indication for surgery in a single-center over the last 9 years.
Methods: All patients undergoing elective colonic resection for diverticulitis in our institution between
January 2011 and March 2020 were evaluated. We divided the patients into two groups: relative surgery indication group (RSI; CDD Type 2a, 3a and 3b, n = 606) and absolute surgery indication group
(ASI; CDD Type 2b and 3c, n = 317).
Results: In the study period 923 patients underwent elective colonic resection for diverticular disease.
In RSI patients were younger compared to ASI (61.5±11.14 vs. 68.3±11.79 years, p<0.001) and had a
higher physical status (American Society of Anaesthesiology score 1 or 2 in 80.7% vs. 60.8%, p<0.001).
The proportion of laparoscopic resection was 96% in RSI versus 73% in ASI (p=0.001). The conversion
rate to open surgery for laparoscopic resections was 4.5% in RSI and 14.5% in ASI (p<0.001). Intraoperative complications were rare in both groups (2.8% versus 5.4%, 17 in each group, p=0.065). Mean
operation time was shorter in RSI (213±65.43 vs. 228±74.46 min, p=0.003). Major morbidity (Clavien/Dindo ≥3b) occurred more frequently in ASI (4.1% vs. 8.8%, p=0.005). The overall comprehensive
complication index (CCI; including all complications) was higher in ASI (24.1±10.83 vs. 20.8±12.01;
p=0.008). Anastomotic insufficiency occurred in 1.8% in RSI and in 2.2% in ASI (p=0.803). A protective
defunctioning stoma was received by 1.7% in RSI and 12% in ASI (p<0.001).
Conclusion: Our study demonstrates that patients with RSI in contrast to patients with more advanced
diverticular disease have a lower risk of suffering from postoperative overall morbidity and major morbidities as well as the risk of receiving a temporary stoma. However, it must be taken into account that
patients in RSI were younger and in a better physical state. These observations are yet important to
counsel patients with an equivocal indication for surgery for diverticular disease.

P52
A systematic review of scores predicting anastomotic leak in colorectal surgery
A. Litchinko, A. Balaphas, I. Uhe, C. Toso, N. Buchs, F. Ris, J. Meyer (Geneva)
Objective: Predicting the risk of anastomotic leak (AL) is of importance to define the optimal surgical
strategy in colorectal surgery. Our objective was to perform a systematic review of existing scores in
the field.
Methods: Medline was searched for observational studies reporting scores predicting AL after colorectal anastomosis. Studies reporting validation of existing scores and/or scores based on post-operative
variables were excluded. Qualitative analysis was performed.
Results: One hundred and eighty-eight articles were identified. Nine studies were kept for analysis after
screening. Scores included the Colon Leakage Score, the modified Colon Leakage Score, the REAL
score, www.anastomoticleak.com and the PROCOLE score. Four studies (44.4%) included more than
1’000 patients and one extracted data from existing studies (meta-analysis of risk factors). Scores
included the following pre-operative variables: gender (77.8%), distance from anal verge (77.8%), ASA
score (66.7%), age (44.4%), neo-adjuvant treatment (44.4%), BMI (33.3%), smoking (33.3%), alcohol consumption (33.3%), steroid consumption (33.3%), diabetes (22.2%), respiratory comorbidity
(22.2%), cardiovascular comorbidity (11.1%), liver comorbidity (11.1%), weight loss (11.1%), anticoagulation (11.1%), hematocrit (22.2%), total proteins (11.1%), WBC (11.1%), albumin (11.1%), hospital size (11.1%), bowel preparation (11.1%), indication for surgery (11.1%). All scores also included
the following peri-operative variables: duration of surgery (66.7%), blood loss/transfusion (55.6%),
additional procedure (33.3%), emergency surgery (22.2%), surgical approach (22.2%), operative
complication (22.2%), wound contamination class (1.11%), mechanical anastomosis (1.11%) and
experience of the surgeon (11.1%). Five studies (55.6%) reported the area under the curve (AUC) of the
scores, and 4 (44.4%) included a validation set. AUC ranged between 0.597 and 0.973.
Conclusion: Existing scores are heterogeneous in the identification of variables allowing to predict AL.
A majority of the scores was calculated from small cohorts of patients which, considering the low
incidence of AL, might lead to miss potential significant predictors of AL. AUC is rarely reported. We
recommend that new scores to predict the risk of AL in colorectal surgery to be based on large cohorts
of patients, to include a validation set and to report the AUC.

P53
Evidence update on the use of intravenous indocyanine green fluorescence angiography in colorectal
surgery. A systematic review and meta-analysis
M. A. Bonino, C. Toso, G. Staccini, N. Buchs, F. Ris (Geneva)
Objective: Anastomotic leakage (AL) is one of the main problem in colorectal surgery with an incidence which can be as high as 20% in some series. Large surgery societies set new techniques to reduce AL as a research priority. The aim of this study is to make a systematic review and meta-analysis
of the literature of the use of intravenous indocyanine green (ICG) to intraoperatively asses the correct
vascularization when performing an anastomosis in colorectal surgery and prevent AL.
Methods: PubMed, Embase and Cochrane Library were searched up to 1st January 2021 for studies
that use intravenous ICG fluorescence imaging in colorectal surgery. When standard deviation was not
reported they were estimated as described by Hozo. Publication bias and study quality and heterogeneity was assessed. All analyses were performed with meta R Package.
Results: From 1612 papers analysis we selected 54 papers for qualitative and comparative analysis. 2
RCT, 19 prospective and 33 retrospective studies were included. No statistical significative difference
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was found in the population demographic between the groups. The use of ICG to assess the vascularisation in colorectal anastomosis seams to reduce the risk of AL (RR: 0.45 [0.36-0.56] p <0.01),
especially in rectal surgery (RR: 0.34 [0.25-0.47] p <0.01). The studies did not report a significative
difference of protective stoma creation both in colonic surgery (RR: 1.14 [0.87-1.48] p <0.01) and rectal surgery (RR: 1.24 [0.99-1.55] p <0.01). Although the change on anastomotic point happended in
10.37% of patients that underwent ICG angiography (12.43% in case of colo-rectal anastomosis). No
others statistical differences are found in mortality, morbidity (excluded AL) and operation time (MD:
4.50 [-6.31 - 15.31] p<0.01).
Conclusion: The level of evidence is not very strong, with only 2 RCT studies. However, from the available literature, we can conclude that ICG vascularization assessment, especially in rectal surgery, may
change the intra-operative strategy and reduce the AL risk without a significant increase of operative
time.

P54
Predicting complicated appendicitis based on clinical findings: the role of alvarado and appendicitis
inflammatory response scores
F. Haak1, A. Ioannidis1, T. Glass1, J. E. Slotta2, O. Kollmar1, M. von Strauss1 (1Basel, 2Kaiserslautern/DE)
Objective: The differentiation between complicated appendicitis (CA) and uncomplicated appendicitis
(UA) is important as it potentially justifies a trial of conservative or delayed surgical treatment. Methods
to support preinterventional clinical diagnosis of CA with indication for surgery remain elusive. This
study investigates the capability of the Alvarado and Appendicitis Inflammatory Response (AIR) score
to function as an aid to differentiate between CA and UA during initial assessment and quantifies the
additional benefit of imaging.
Methods: Patients from two large referral centers who received an appendectomy between 2008
and 2019 were included. Recorded clinical data was used to calculate Alvarado and AIR score as described in the literature. Due to incomplete data a best (considering missing components of the score
as negative) and worst (considering missing components as positive) score was calculated. CA was
defined as appendicitis confirmed on histopathology in addition to any of the following intraoperative
(abscess, perforation, generalized or localized peritonitis) or histopathological characteristics (perforation). Alvarado and AIR score threshold predicting CA with a sensitivity of >90% was calculated
by a receiver operating characteristic curve (ROC). For the evaluation we considered the calculated
Alvarado and AIR best.
Results: 961 patients were included of which 49% were females and 51% were males. The median
age was 28 (19-43). A CT scan was performed in 132 patients (14%). Complicated appendicitis was
found in 220 patients (23%), uncomplicated appendicitis in 545 patients (57%) and an uninflamed
appendix in 191 patients (20%). We propose an Alvarado of 5 and higher to predict complicated appendicitis. This corresponds to a sensitivity of 95.0% and a specificity of 8.99%. We propose an AIR
of 3 and higher to predict complicated appendicitis. This corresponds to a sensitivity of 91.82% and
a specificity of 18.53%. The addition of a CT scan only adds a small benefit in sensitivity for Alvarado
cutoff of 5 (+0.5% Sensitivity) and no additional benefit for AIR cutoff of 3 (+0% sensitivity).
Conclusion: We propose the use of Alvarado score with a cutoff of 5 and AIR score with a cutoff of 3 to
help in clinical differentiation between CA and UA. Additional use of CT scan does not improve sensitivity of scores to differentiate between CA und UA.

P55
Management of diverticular abscess: a systematic review of guidelines and current recommendations
T. Girardin, S. Faes, M. Hübner, D. Hahnloser (Lausanne)
Objective: Management of colonic diverticular abscess has changed during the last decades favouring non-surgical treatment, yet without clear decisional criteria. The aims of this study were to analyze
current guidelines and systematic reviews and identify clinical criteria guiding decision making in patients with diverticular abscess.
Methods: Searching of PubMed, Embase, and Cochrane databases since 2006, 842 hits were identified and 47 publications found relevant for the present analysis.
Results: 12 guidelines and 35 systematic reviews were included with a median year of publication of
2014 [IQR = 6]. 57% of publications mentioned Computer tomography (CT) as the preferred imaging
modality for percutaneous drainage (PCD). 66% recommended emergency surgery only in case of
conservative treatment failure. Cut-off abscess size for PCD versus antibiotics alone was quantified
with a median of 4 cm [IQR = 1] and 50% of publications mentioned this cut-off as decisional criteria.
Over time, the indication for PCD changed from an abscess diameter of 5 cm to 3 cm (p = 0.015).
Antibiotic treatment was based on the location of the abscess (e.g. paracolic/mesocolic, pelvic, retroperitoneal) in 21%. The location of the abscess as criteria for PCD was mentioned in 36% of papers.
No consensus emerged in terms of duration of drainage, and recommendation for CT before drain
removal was given in 13% of publications. Outpatient treatment of diverticular abscess was mentioned
in 24% of papers, but no consensus was reached on size or location of the abscess. After successful
drainage or conservative management, 36% of publications recommended elective surgery and 62%
recommended surgery on a case-by-case basis. Location of the abscess as an indication for elective
surgery was mentioned in 9%.
Conclusion: Decision on treatment modality for diverticular abscess is mainly based on size (<>4cm)
and not on location of the abscess. There is a lack of consensus whether size or location of the abscess
have a role in the decisional process.

58

swiss knife 2021; 18: special edition

P56
Stoma associated complications after split stoma, diverting loop- or end ileostomy after right sided
colectomy - a retrospective analysis (StoComSplit Study)
B. Wiesler, M. Müller, M.-O. Guenin, D. Steinemann, M. von Flüe, M. von Strauss und Torney (Basel)
Objective: For high risk patients receiving right sided colectomy stoma formation instead of anastomosis is an established safety strategy to reduce the risk of anastomotic leakage. Possible options are
formation of a split stoma without anastomosis, anastomosis with upstream diverting loop ileostomy
or endileostomy with closure of the colonic stump. The aim of the present study is to assess the stoma
associated outcome of the three options in high risk right colectomy.
Methods: This retrospective study included all patients who underwent primary elective or emergency
right sided colorectal surgery either with split stoma formation, endileostomy and closure of the colonic
stump or anastomosis with upstream diverting loop ileostomy between January 2012 and December
2018 with a follow up until 2019 in two tertiary referral centers. The primary outcome was the occurrence of major complications within one year. Secondary outcomes were need for reoperations, in
hospital mortality and rate of stoma relocations within one year.
Results: Seventy-four patients (53% male) with a median age of 70 years were included. 16 patients
(22%) underwent primary anastomosis with diverting loop ileostomy (PA-group), 43 (58%) received a
split stoma (SS-group) and 15 (20%) endileostomy (ES-group). The patients in the PA-group had less
comorbidities than SS and ES. In the SS- and ES group were more emergency patients (88%, respectively 87% vs. 50% in PA) and patients with higher ASA scores. Major complication rate (Clavien-Dindo
>II) was 31% (n=5) in PA group, 67% (n=29) in SS- and 53% (n=8) in ES group (p=0.01 for PA vs. SS,
p=0.3 for SS vs. ES, p=0.2 for PA vs. ES). 43% (n=7) in PA, 70% (n=30) in the SS group and 53% (n=8)
in ES group had reoperations apart from stoma reversal procedures. The in-hospital mortality was 6%
(n=1) in PA, 28% (n=12) in SS and 20% (n=3) in ES group. Of the survivors 12 patients (75%) in the
PA, 20 (64%) in the SS and 6 (50%) in the ES group received restoration of continuity within one year
(p=0.3 for PA vs. SS, p=0.5 for SS vs. ES, p=0.08 for PA vs. ES).
Conclusion: Patients who need a stoma after a right hemicolectomy are mostly severely ill patient with
high perioperative morbidity and mortality. If patients survive, the rate of later restoration of continuity
seems to be similar for all three options.

P57
Gastrointestinal stroma tumor as a rare cause of stercoral perforation of the sigmoid colon – a case
report
S. Marfurt, I. R. Wetzler, A. Abu-Tair, H. Notter, G. Basilicata (Bülach)
Objective: Stercoral perforation of the sigmoid colon is a rare but potentially fatal cause of intestinal
perforation as mortality is estimated at 34%. Most often associated with chronic obstipation, bedriddenness and intake of anticholinergic medication, histopathological findings revealed a rather unique
cause of stercoral perforation in our case.
Methods: A 60 years old female without any medical history presented herself as an emergent case
with acute abdominal pain, sudden anorectal bleeding and vomiting. Clinical findings included hard
abdomen, the absence of bowel sounds and painful palpation. Bedside sonography found free intraabdominal fluid. The CT scan showed perforation of the distal sigmoid colon, resulting in leakage of
feces and gas. We initiated antibiotic treatment and performed urgent explorative laparoscopy which
confirmed fecaloma and antimesenterial perforation with 2.5 cm in diameter, including more than half
of the circumference, requiring conversion to laparotomy and finally a rectosigmoid resection.
Results: Despite transient disruption of bowel passage, postoperative course was uneventful. Histopathological work-up of the resectate however showed infiltration of a spindle cell type of gastrointestinal stroma tumor (GIST) around the perforation with tumor-free margins (R0). A TNM-Stadium of
pT2 pN0 (0/7) with low mitotic count (< 1 mitosis/5mm^2) was determined. Molecular examinations
showed a complex deletion-insertion-mutation in the exon 11 of the KIT gene. Based on the literature
describing an elevated recurrence rate due to perforation and non-gastric localization and considering
the proven high response rate, an adjuvant treatment with Imatinib was initiated for three years. The
patient recovered well and currently only reports swollen eyelids as a known side effect of adjuvant
therapy. Interestingly, a left-sided adrenal adenoma was additionally found, confirming recently published data about an elevated rate of secondary neoplasia in GIST patients.
Conclusion: GISTs are rarely located in the sigmoid colon and represent an unusual cause of stercoral
perforation. Only a handful but almost identical cases have been published so far. With our case report
we contribute to a potentially new sub-entity of GISTs, challenge the current guidelines and support the
finding of more frequent secondary tumors in GIST patients.

ficulty regarding laparoscopic suturing and knotting as well as in using linear mechanical staplers
intracorporeally. We present an intracorporeal isoperistaltic side to side ileocolic anastomosis in a step
by step technical video with digital superimposition of key anatomy points. Enhanced surgical videos,
with insight to the different steps performed, represent an easy way to gain expertise on surgical procedures.
Methods: After the transection of the ileum and colon with a stapler (Endo-GIA) the anastomosis is
fashioned. A small enterotomy was made with diathermy hook on both colon and small bowel stumps.
The anastomosis was constructed using a linear 60 mm stapler as an isoperistaltic side-to-side anastomosis. The residual defect created after applying the stapler was sutured laparoscopically using a
running V-loc 3-0 (Covidien, Mansfield, MA). The mesenteric defect is left open.
Results: The intracorporeal ileocolic anastomosis in a mixed fashion with an endostapler and closure
of the enterotomy defect with continuous suture is safe and feasible.
Conclusion: To perform an intracorporeal ileocolic anastomosis the surgeon must have experience
in laparoscopic hand suture in order to guarantee the safety of the procedure. A standardized step by
step approach prevents anastomotic leakage, mesenteric twisting, and vascularisation defects that
may affect the surgical outcome.

P59
Complications after thyroid surgery over a 16-year period
D. Kupferschmied1, M. Ramser1, M. Pabst1, G. Rudofsky1, L. Eisner1, M. Zuber1,2 (1Olten, 2Basel)
Objective: Thyroid surgery is one of the pillars of surgical departments in Switzerland. The aim of the
present work was to analyse the perioperative complications that occurred after thyroid surgery and
to assess risk factors.
Methods: We conducted a retrospective analysis of the years 2001-2016. Descriptive evaluation using
mean, range and median with standard deviation respectively. Risk factors for complications were
assessed by cross tabulations and Fisher’s exact test.
Results: A total of 278 operations on 256 patients were performed. Mean number of procedures/year
was 17.4 (range 9-33). Overall, 222 operations (79.8%) were performed for benign diseases. 80.2%
of patients were female, mean age was 56.1 years (range 17-87). Prior to 55.7% of operations, an
ORL examination took place. In 48.6% of cases a hemithyroidectomy was performed, in 32.4% a total
thyroidectomy. With a total of 411 nerves at risk, 21 postoperative vocal cord pareses (5.1%) were
noted, amongst them, one case with a bilateral paresis, 15 cases were transient and in 6 cases (1.5%)
the paresis persistent up to the last documented examination. From the analysed risk factors, none
was significantly associated with the diagnosis of a paresis or outcome. Overall, 13 cases of postoperative haematomas and bleedings were noted, of which 6 cases (2.2%) needed emergency surgery
while the other 7 cases were treated conservatively. Postoperative calcium levels were measured after
219 procedures. Hypocalcaemia was noted in 178 cases of which 35 patients (35/178, 19.7%) were
symptomatic. After 119 operations a substitution with calcium was described of which 41 patients
received additionally vitamin D. Other postoperative complications that occurred were a postoperative Horner’s syndrome, three wound infections needing antibiotics, four functional dysphonias, three
pneumonias, one cardiac decompensation, one atrial fibrillation as well as two urinary retentions.
Conclusion: Thyroid surgery as well as perioperative management were subject to constant change
during the observed period. For internal quality control and as basis for improvement and optimization
of processes, retrospective analysis of own data is key. Comparing the described complications to
rates reported in the international literature reveals comparable results and allowed to adopt standard
operating procedures for ORL assessment and calcium measurements/substitution.

P60
Die akzessorische Gallenblase – ein Operationsvideo
S. Kuçi1, P. Kressig2, P. A. Hämmerli1 (1Walenstadt, 2Glarus)
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Objective: Die akzessorische Gallenblase ist eine seltene kongenitale Anomalie mit einer Häufigkeit
von etwa 1 : 4000 Geburten. Eine Assoziation zu einem spezifischen Symptom ist nicht bekannt. Die
Einteilung erfolgt nach Harlaftis in Typ I-III. Der Ductus cysticus kann einfach oder doppelt angelegt sein
Methods: Wir berichten über eine bis anhin gesunde 24 jährige Patientin mit typischen rechtsseitigen
Oberbauchschmerzen. Im Labor zeigte sich die Konstellation einer biliären Pankreatitis. Die Sonographie zeigte zwei Gallenblasenlumen, das eine mit einem Konkrement. Die MRCP bestätigte den Befund
mit Nachweis von zwei Ductus cystici. Es erfolgte die laparoskopische Cholecystektomie mit intraoperativer Cholangiographie. Intraoperativ Darstellen von zwei separaten Arteriae cysticae sowie zwei
Lumen des Ductus cysticus. Problemloses Auslösen der verbackenen zwei Gallenblasen.
Results: Der postoperative Verlauf zeigte sich komplikationsfrei. Die Laborkontrolle nach 2 Tagen ergab
vollständig normalisierte Parameter. Die Histologie zeigte eine doppelt angelegte Gallenblase mit chronisch vernarbender Entzündung. Dimissio der Patientin am 2 postoperativen Tag.
Conclusion: Die akzessorische Gallenblase ist eine seltene Entität. Für die Diagnostik sind Sonographie
und MRCP (Magnetresonanz-Cholangiopankreatikographie) wegweisend. Die laparoskopische Cholecystektomie ist Therapie der Wahl. Wie in unserem Fall soll auch die steinfreie Gallenblase entfernt
werden, um späteren biliären Komplikationen vorzubeugen. Die intraoperative Cholangiographie wird
dringend empfohlen zur Klärung der biliären Anatomie

A step by step approach with digital superimposition of key anatomy points to the technique of intracorporeal ileocolic anastomosis for right colectomy
S. G. Popeskou, A. Cristaudi, R. Roesel, D. Celio, F. Garofalo, F. Mongelli, P. Majno-Hurst, D. Christoforidis
(Lugano)
Objective: Current literature brings new evidence that intracorporeal anastomosis can be performed
safely and may offer some advantages over extra-corporeal anastomoses within laparoscopic right
colectomy. Nevertheless, the standardization of the technique has been limited by the technical dif-
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Malignant melanoma metastasis in the gallbladder. A case report of an unusual metastatic site
G. F. Hess, K. Glatz, S. I. Rothschild, O. Kollmar, S. D. Soysal, D. T. Boll, R. A. Droeser, R. Mechera (Basel)

ones very rarely cause complications, most of them locoregionally.
Methods: 56y old patient with a painful, growing mass lumbar and intermittent fever for 5 weeks. Local trauma 5 weeks ago and self-limiting pain 2 years ago in the same region. Antibiotic therapy was
installed by the general practitioner and the patient sent for further diagnostics. Sonographically and
computertomographically unclear diagnosis, laboratory tests showed leukocytosis and an elevated
CRP level (54.5 mg/l). The patients past medical history included a right hemicolectomy due to crohn’s
disease (1988) and laparoscopic cholecystectomy (2017). Sarcoma could not be excluded and aetiology remained unclear. We performed an MRI (figure 1): septated lesion with marginal enhancement
and processes to the retroperitoneum with surrounding tissue reaction. FNP also with unsatisfactory
result.
Results: To gain solid parts for histological workup an operative abscess removal was conducted. The
abscess formation was leading down to the muscular fascia, no further fistula was found. 4-5 small
solid formations with a diameter of 2-3 mm were detected. The infected tissue was removed, the skin
was closed and a subcutaneous drainage inserted. Microbiological cultivation showed growth of serratia liquefaciens and targeted i.v. antibiotic therapy was initiated. The histological analysis revealed
solid, acellular concrements, which morphologically matched pigmented bile stones. Now the diagnosis was clear, migrated gallstones causing a local abscess. The postoperative course was uneventful and laboratory follow-up data showed regredient inflammatory levels. The patient was discharged
home in good general condition after 7 days.
Conclusion: This case study shows an extremely rare late complication from spillage of gallstones
during laparoscopic cholecystectomy. To prevent such complications, it is important to prevent gallbladder perforation and retrieve all spilled gallstones carefully (1, 2, 3).

Objective: Beside the skin, primary malignant melanoma can be found in mucous membranes, such
as the lung, genitourinary or gastrointestinal tract, representing 1.3% of all melanomas. Gallbladder
metastases is mainly an incidental findings in autopsies and rarely described in living patients due to
poor prognosis. The main therapeutic goal in these patients is the prevention of complications such
as cholecystitis, icterus and the obstruction of the common bile duct, haemobilia and biliary fistulas.
Treatments with selected BRAF inhibitors combined with mitogen-activated protein kinase inhibitors
(MEK inhibitors) have significantly improved response and overall survival.
Methods: A 62-year-old female patient with known metastatic melanoma presented for routine surveillance in oncological consultation. Positron Emission Tomography (PET)/computed tomography (CT)
revealed several cutaneous and subcutaneous masses with hypermetabolism and multiple lung metastases. Immunotherapy with the anti-PD-1 antibody pembrolizumab was initiated. Repeated CT scan
revealed a new lesion in the gallbladder wall. The gallbladder lesion emerged to be a metastasis of an
amelanotic melanoma. An elective laparoscopic cholecystectomy was recommended on the base of
otherwise stable disease over years. Intraoperatively, there was an inconspicuous situs without signs
of peritoneal carcinomatosis. Macroscopically, a slight discoloration was seen on the anterior surface Figure
Figure 1. right
lumbarlumbar
subcutaneous
abscess infiltrating
the retroperitoneum.
1: right
subcutaneous
abscess
infiltrating the retroperitoneum
of the gallbladder, which revealed itself as a 1 cm intravesical tumor nodule on palpation. Histopathology confirmed a largely amelanotic, partly spindle cell, partly epitheloid cell, predominantly vital metastasis. Postoperatively, the continuation of the systemic therapy with pembrolizumab was advised.
P64
Conclusion: Metastatic spread of a malignant melanoma into the gallbladder is a rare event, described Ulnar nerve palsy caused by bizarre parosteal osteochondromatous proliferation (Nora's lesion)
only in individual cases. The newly emerging gallbladder lesion appears unusual since the other me- N. Grob, C. Giovanoli, T. Franz (Uster)
tastases responded well to immunotherapy. Alternatively, surgery could have been withhold until biliary complication occurred. Possible alternatives would have been antibiotics, biliary stenting or chol- Objective: A rare case of a motor palsy of the ulnar nerve caused by a bizarre parosteal osteochonecystostomy. Of note, the patient initially had a melanotic melanoma, but the resected metastasis in the dromatous proliferation (BPOP), also known as Nora's lesion, is reported. The clinical and radiological
gallbladder showed an amelanotic melanoma. A dedifferentiation of the initial tumor not responding to findings are described and a review of the literature is presented.
immunotherapy is a possible explanation.
Methods: A 68-year-old man was referred with persistent local pain and a tender mass at the base of
his fifth metacarpal bone after bruising his right hand several months ago. Swelling and pain did not
A
improve with initial conservative treatment, but the patient experienced progressive weakness when
abducting and adducting the long fingers, and also weakness of the adductor pollicis muscle (positive
Froment’s sing), indicating a motor palsy of the ulnar nerve. MRI studies revealed bone oedema at the
base of the fifth metacarpal, at the hook of hamate and also oedema of the adjacent hypothenar musculature, combined with calcifications at the base of the fifth metacarpal bone. These findings would
have been compatible with the diagnosis of Myositis ossificans, an ossificated hematoma or Nora's lesion. Additional CT scan of the hand showed intensely calcified and ossified masses with well-defined
C
margins, palmar at the base of the fifth metacarpal and adjacent to the hook of hamate, leading to
suspicious diagnosis of BPOP. Electromyography and electroneurography verified a lesion of the ulnar
nerve localised at the level of the hook of hamate with no impairment of sensibility, but weakness of the
dorsal interosseous muscles. Full excision of the BPOP with release of the ulnar nerve was performed.
The resected specimen consisted of typical histological findings of BPOP. Two months after excision,
the patient was free of pain and without adverse sensation. Strength in the hand was continuously improving. A follow-up CT Scan 8 years postoperatively did not show any significant recurrence of BPOP.
Conclusion: BPOP has characteristic radiological and histological appearance. However, because of
its occasional fast growing and the sporadic history of trauma ahead, it may be confused with other
benign and malign lesions.
Transversal plane (A), coronal plane (B) and macroscopic finding (C)
with gallbladder (red) and metastasis (blue)
B
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A gallstones story - unexpected objects far from their homeland
M. Bärtsch, P. Kastner, B. Zimmermann, M. Furrer (Chur)
Objective: Laparoscopic cholecystectomy is the method of choice for symptomatic bile stones (3).
Intraoperative loss of gallstones because of gallbladder perforation occurs in approx. 5-40% (2) of procedures. Most of these dropped gallstones are removed intraoperatively and the undetected remaining
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Trapezektomie vs. Carpometacarpale-Prothese: Wie zufrieden sind Patient*innen, die mit beiden
Techniken leben?
L. Dietrich, A. Behrndt, I. Berner, C. Zimmermann, S. Hess, L.-M. Eschner, U. Genewein (Rheinfelden)
Objective: Die Rhizarthrose ist eine häufige Erkrankung der alternden Bevölkerung mit steigender
Inzidenz. Neben der klassischen Versorgung mit einer Trapezektomie und Sehneninterpostion hat
sich in den letzten Jahren eine neue Operationstechnik mit Implantation einer CMC-Prothese etabliert.
Aufgrund des zeitlichen Entwicklungsablaufes wurden einige Patienten mit beidseitiger Erkrankung
mit diesen zwei unterschiedlichen Techniken versorgt. Die betroffenen Patienten können die Resultate
direkt subjektiv miteinander vergleichen.

Methods: In semistrukturierten Interviews wurden subjektive Endpunkte wie Funktionalität im Alltag und
Schmerzfreiheit evaluiert. Wir berücksichtigten insgesamt neun Patient*innen. Bei fünf Patient*innen
folgte nach einseitiger Versorgung mittels Trapezektomie die Implantation einer CMC-Prothese auf der
Gegenseite. Als Vergleich wurden jeweils zwei Patient*innen mit beidseitiger Trapezektomie beziehungsweise beidseitig implantierter CMC-Prothese zu den identischen subjektiven Endpunkten befragt.
Results: Die subjektiven Resultate der beidseitigen operativen Versorgung der Rhizarthrose mit unterschiedlicher Technik lassen sich mit strukturierter Erfassung relevanter Endpunkte vergleichen. Wir
berichten über fünf Patienten, die auf der einen Seite eine Trapezektomie und auf der anderen Seite
eine CMC Prothese erhalten haben. Sie alle bestätigen eindrücklich die subjektive Überlegenheit der
innovativen Therapie mit der Implantation einer CMC-Prothese. Im Vergleich zur Trapezektomie zeigt
die mit CMC-Prothese versorgte Seite eine subjektiv bessere Funktionalität im Alltag und eine stärkere
Reduktion der subjektiven postoperativen Beschwerden. Bei unseren vier Patient*innen, die auf beiden
Seiten mit jeweils identischer Technik versorgt wurden, fand sich diese subjektive Diskrepanz nicht.
Conclusion: Unsere prothetisch versorgten Patient*innen zeigen ein besseres subjektives Resultat
bezüglich Zufriedenheit und Funktionalität im Alltag gegenüber der Trapezektomie. Objektive Ergebnisse wurden nicht berücksichtigt, da sie unserer Meinung nach zweitrangig sind. Führend für den
Patienten ist das ausgezeichnete subjektive Kurzzeitresultat. Langzeitresultate fehlen bisher.

P66
Emphysematous pyelonephritis and coexisting emphysematous cystitis – a case report
K. Diessa, A. Meyer, J. Eigenmann, B. Egger (Fribourg)
Objective: Emphysematous pyelonephritis (EPN) is a rare but severe renal infection marked by necrotizing renal parenchyma and perirenal tissue (1) and characterized by intraparenchymal and perirenal gas formation. Most cases are associated with diabetes mellitus and the mortality is reported to
be as high as 25% (1).
Methods: We report the case of a 56-year-old male patient known for diabetes and arterial hypertension who was admitted to our emergency department with complaints of left sided flank pain, urination
urge and nausea for the past 3 days. Routine laboratory studies showed an elevated WBC (19.6 G/l),
a significantly elevated CRP (485 mg/l) as well as signs of acute renal failure and an urinary tract
infection. A subsequently performed CT-scan revealed EPN together with an emphysematous cystitis
but without urinary tract obstruction. Empiric intravenous broad-spectrum antibiotic therapy was introduced. Emergency nephrectomy was briefly taken into consideration but dismissed in favor of an initial
conservative treatment.
Results: The subsequent hospital stay was marked by a sepsis induced deterioration of the diabetes
with frequent hyperglycemic episodes necessitating intravenous insulin admission. In addition, a new
onset atrial fibrillation was observed and also interpreted in the context of the sepsis. Bacteriological results of urine cultures were positive for E. coli and Streptococcus agalactiae. Control radiology showed
no abscess formation and again no urinary tract obstruction. The evolution was then slowly favorable
with partial improvement of the renal failure allowing the patient to leave the hospital 19 days later with
an urinary catheter still in place and a subsequent urological follow-up.
Conclusion: EPN is extremely rare and the pathogenesis is still poorly understood. It is a severe condition leading unsuccessfully treated to severe sepsis, irrecoverable organ loss and even death. Treatment tendencies over the last decades went away from an initial radical surgical treatment to a more
conservative approach (1). Diabetes and urinary tract obstruction being the most important risk factors needs to be alleviated rapidly in order to reduce mortality. Abscess formation should be drained
percutaneously and nephrectomy may be taken into consideration as a second step (2).
References (1) Li S et al. J Int Med Res 2018;46:2954, (2) Mongha R et al. J Kidney Dis Transpl
2009;20:838.

CT image of emphysematous pyelonephritis of the left kidney. Gas formation within the renal parenchyma
can be observed.

P67
Preoperative CT-based sarcopenia does not affect clinical outcomes after liver surgery
D. Martin1, Y. Maeder1, K. Kobayashi2, M. Schneider1, J. Koerfer1, E. Melloul1, N. Halkic1, N. Demartines1,
M. Hübner1, F. Becce1, E. Uldry1 (1Lausanne, 2Tokyo/JP)

suggested as predictor for adverse outcomes. The aim of this study was to assess the role of preoperative sarcopenia on postoperative surgical outcomes in liver resection patients.
Methods: This retrospective mono-center study included all consecutive patients with liver resection
between January 2014 and March 2020. Skeletal muscle index (SMI) was measured at the level of the
third lumbar vertebra (L3) on preoperative computed tomographic (CT) scans. Preoperative sarcopenia was defined based on pre-established cut-offs used in the literature, and its impact on postoperative morbidity and length of stay (LOS) was assessed. Major complications were defined as Clavien
grade ≥ IIIb. Risk factors for sarcopenia were identified by univariable and multivariable analysis.
Results: A total of 355 patients were included and 212 (59.7%) had preoperative CT-based sarcopenia.
There was no difference in length of stay and major complications rates between both groups (8 vs
8 days, p=0.753 and 11.2 vs 11.3%, p=1.00, respectively). Independent risk factors for sarcopenia
were increased age (odds ratio [OR] 1.03; 95% confidence interval [CI] 1.01-1.04), male gender (OR
1.93; 95%CI 1.25-2.98), ASA score ≥3 (OR 4.32; 95%CI 2.12-8.83) and malignancies (OR 1.97, 95%CI
1.19-3.25).
Conclusion: This monocentric study did not display any impact of preoperative sarcopenia on morbidity and LOS in liver surgery patients. Future efforts should focus on risk factors and approaches
for assessing sarcopenia and detecting patients who could benefit from preoperative intervention like
prehabilitation.

P68
Laparoscopic resection of hepatic alveolar echinococcosis
S. Gloor, D. Candinas, G. Beldi, A. Lachenmayer (Bern)
Objective: Alveolar echinococcosis remains a very rare disease requiring complete radical resection
for definitive treatment. While open approaches are common, safety and efficacy of laparoscopic approaches remain unknown.
Methods: This is a single-center, retrospective cohort study with patients undergoing liver resections
for alveolar echinococcosis from December 2002 to December 2019. Postoperative outcomes of patients following laparoscopic hepatectomy for alveolar echinococcosis were compared with those of
patients undergoing open hepatectomy.
Results: A total of 70 patients underwent liver resection for alveolar echinococcosis. Laparoscopic
hepatectomy was performed in 18 patients and open hepatectomy in 52 patients. While there were no
significant differences in terms of gender, age and diagnostic tools, all patients of the LH cohort were
staged P1 (100%) in contrast to only 39% in the OH cohort (p < 0.05). All patients undergoing laparoscopic hepatectomy were treated by atypical liver resections in comparison to the open hepatectomy
cohort with 64% major liver resections and 36% atypical resections. Laparoscopic hepatectomy was
associated with shorter mean operation time (122 minutes vs. 245 minutes, p <0.05), lower overall
complication rate (6% vs. 46%, p <0.05), lower major complication rate (0% vs. 12%, p = 0.599) and
shorter length of hospital stay (4.5 days vs. 13 days, p <0.05). There were no significant differences in
disease-free survival (0% vs. 14%, p = 0.368) and overall survival (100% vs. 97%, p = 0.688) in a mean
observed follow-up of 22 and 58 months, respectively.
Conclusion: Laparoscopy is a feasible and safe approach for selected patients with alveolar echinococcosis without impact on disease recurrence.

P69
Integrated thoraco-laparoscopic approach with parenchymal-sparing resection of a hepatocellular
carcinoma located in the hepatic dome
L. F. Grochola1, E. Gmür2, A. Zehnder1, S. Breitenstein1 (1Winterthur, 2Rapperswil)
Objective: Laparoscopy is commonly used for resection of liver tumours. However, laparoscopic access to lesions located in the hepatic dome is difficult and adequate exposure often requires a standard laparotomy even for small tumours. This video presents a novel minimally-invasive approach that
integrates laparoscopy and thoracoscopy in a parenchymal-sparing resection of a hepatocellular carcinoma (HCC) located in segment VIII of the liver.
Methods: An asymptomatic 71 year old man with a single HCC 3.2 cm in diameter located in the liver
dome detected by surveillance was referred for surgical treatment. The patient had a Child A5 cirrhosis,
the underlying liver disease was alcohol-related liver disease (ARLD), the performance status (PS) was
0 and the Barcelona Clinic Liver Cancer (BCLC) stage A. The patient was placed in a 45-degree left
lateral decubitus position with double-lumen tube intubation. Four trocars were inserted in the abdomen and one trans-diaphragmatic trocar was placed through the eight intercostal space under laparoscopic and thoracoscopic guidance allowing adequate triangulation. The resection was performed
using a 3D optical system. Utilising intraoperative ultrasonography (IOU), the resection margin was
marked with electrocautery. Parenchymal transection was performed using a Cavitron Ultrasonic Surgical Aspirator (CUSA), a Thunderbeat advanced energy device, clips and bipolar forceps. The surgical
specimen was extracted in a bag through a slightly enlarged abdominal incision. After chest tube insertion the trocar entry point in the diaphragm was closed with 2 single-button sutures.
Results: Operating time was 279 minutes with 150ml blood loss. The recovery was uneventful and
the patient discharged on the fourth postoperative day. Final pathology showed a HCC with tumour
free margins.
Conclusion: A limited liver resection for tumours in the hepatic dome via a minimally-invasive approach
integrating thoracoscopy and laparoscopy is feasible and can be performed safely in selected patients. The integrated approach offers a superior exposure of tumours located in cranial liver segments
and facilitates resection. It provides a clear advantage over the sole laparoscopic approach for the
removal of lesions which cannot be reached easily, in patients with upper abdominal surgeries and
those with HCC awaiting liver transplantation.

Objective: Liver surgery remains a highly morbid procedure and preoperative sarcopenia has been
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P70
Complete traumatic gluteus maximus rupture – do we need to fix it? A case report
M. Dos Santos Flöter, C. von der Lippe (Uznach)
Objective: Case report: We present a 60-year-old active builder who sustained a right complete gluteus
maximus rupture of its insertion at the Trochanter major after a fall from height during work. The patient
returned 4 weeks after the injury with symptoms and physical examination findings concerning for the
complete rupture and impairment of daily activities. The gluteal rupture together with Tensor Fascia
Lata Avulsion (TFL) was confirmed on Magnetic Ressonance Image (MRI). Due to an active work as
builder and persistence of the symptoms we indicated the open tenodesis with suture anchors.
Methods: Surgical Technique. Patient was placed at the lateral left side. A dorsolateral incision was
performed proximal the femur (Fig 2) at the tendon’s gap. The seroma’s capsule was excised and
debrided with approximately 500ml of liquefied hematoma-seroma drained. A complete avulsion of
the femoral insertion of the gluteus maximus and the partial avulsion of the Fascia Lata were identified
and the release of the tendon was done while it was mobilized without over-tension (Fig 3a). Preparing
to the femur’s linea aspera an insertion of 2 bone anchors (Inside TI 6,5mm, Tournier) was achieved.
The tendon was repaired with Force Fiber #2 and fixed at the bone’s footprint, the hip was in neutral
position and neutral rotation (Fig 3b). The Fascia was closed with Polysorb 2-0. One subcutaneous
drain was placed.
Results: Postoperative Protocol
The patient was allowed to walk with crutches with 15kg weight bearing during 6 weeks. No forced
extension and external rotation of the hip were allowed during this phase. The clinical follow-up six
weeks postoperatively showed no pain while sitting or walking with 15kg weight bearing. Functional
physiotherapy was initiated and crutches discontinued. On physical examination at the time of the
three-month follow-up, he was able to extend both hips without pain and had a normal gluteal contour.
He had no tenderness at the repair site.
Conclusion: The incidente of the rupture of gluteus Maximus is unknown. This rare case of gluteus
maximus rupture with complete avulsion of TFL is a unique contribution to the literature with respect to
delayed clinical diagnosis and treatment, since the complete rupture impairs the daily life activities and
can, as later complication, result in chronicle lumbar-pelvic pain with weakness if not properly treated.

trapped popliteal tendon. Clinical and x-ray follow-up was done at six and twelve weeks and one year
after surgery in the outpatient department. No complications like infection, re-operation or non-union
were recorded. One patient was lost to follow up one year postoperatively, the remaining 3 patients
presented with a healed fracture and no limitation in range motion.
Conclusion: PLQD is often challenging to reduce anatomically. As these cases have shown, we recommend reducing these fractures through a transfibular approach to have visual insight into the fracture
zone for releasing the entrapped popliteal tendon. Thus, an awareness of this fracture pattern such as
we reported in the present cases, is important for all surgeons treating proximal tibial fractures.

P72
Salvage of massive giant cell tumor of the proximal tibia using a fresh osteochondral allograft
N. Floimayr1, P. Koch2, B. Fuchs1,2 (1Lucerne, 2Winterthur)
Objective: The transplantation of osteochondral allografts is a joint preserving procedure for large
combined defects of the subchondral bone and cartilage that furthermore facilitates the reestablishment of hyaline cartilage. Indications include posttraumatic defects, osteonecrosis, osteochondritis
dissecans and tumors, mainly of the ankle and knee. Here we present a case of a patient with a massive Giant Cell Tumor (GCT) of the proximal tibia, treated with resection and reconstruction with fresh
osteochondral allograft.
Methods: A 35 year old male patient presented with left medial knee pain for 4 months. Imaging revealed a 64x57x55 mm expansive, heterogenous, partially liquid lesion with cortical arrosions of the
left proximal tibia. Biopsy showed multinucleated giant cells of the osteoblastic type. Curettage of the
meta- and diaphysis including the subchondral bone but preserving the joint cartilage as well as cementation was performed. Postoperatively denosumab treatment was used. During the following 24
months, progressive destruction of the articular surface occurred. To postpone arthroplasty the decision was taken to transplant a fresh osteochondral allo-graft and medial meniscus.
Results: The medial collateral ligament was separated and kept in the soft tissue sleeve en bloc. The
cement was completely removed and the cartilage of the medial tibial plateau together with the meniscus resected. The defect of the proximal tibia was prepared and the allograft adjusted so that a proper
axis in extension and medial stability was achieved. As the allograft was 3-4 mm underdesigned the
intercondylar region was slightly widened. To correct the slope a small wedge was placed in the dorsal
diaphysis. The osteochondral allograft was reduced, the medial meniscus secured to the capsule with
sutures, the medial collateral ligament fixed and a Tomofix plate placed. At 2 years follow-up, the patient showed a remarkable functional outcome being able to walk without crutches, impaired only by
residual medial instability, and was fully reintegrated to his standing profession.
Conclusion: Giant cell tumors of the bone are characterized by aggressive growth. Joint involvement
often ends in arthroplasty. Especially for young patients, transplantation of an osteochondral allograft
might delay joint replacement and can provide good functional outcome in selected cases.

P73
Initial experience using pericardial patches as peripheral arterial tube grafts in below-the-knee
revascularization
E. Côté, J. Longchamp, A. Longchamp, R. Trunfio, J. Brusa, J.-M. Corpataux, S. Déglise, C. DubuisDeslarzes (Lausanne)

P71
Operative strategy of atypical irreducible posterolateral quadrant dislocation in proximal tibial fracture
with entrapment of the popliteal tendon
F. Thiele, C. Michelitsch, P. F. Stillhard, C. Sommer (Chur)
Objective: Lateral tibial plateau fractures are commonly seen in central trauma units whereas the posterolateral fractures of the tibial plateau are relatively rare. Additionally, an irreducible posterolateral
quadrant dislocation (PLQD) is unfrequently. To our knowledge this fracture pattern is not specifically
described in the literature. Achieving an anatomical reduction using a standard anterolateral approach
is impossible. Therefore, we present four atypical cases where PLQD was irreducible because of an
entrapment of the popliteal tendon.
Methods: We performed a retrospective single center cohort review at our trauma unit. During a period
of 10 years we performed surgery on 555 proximal tibia fractures (AO 41) while we only stated 4
cases of an irreducible PLQD with entrapment of the popliteal tendon (0.7%). The mean age was 52.3
years, two female patients with a partial intraarticular fracture (AO 41-B3) and two male patients with
a complete intraarticular fracture (AO 41-C3). Computertomography images were used to classify the
fracture types after initial stabilization with a knee bridging external fixator. In all cases we performed
open reduction and internal fixation with locking compression plates (LCP) using a transfibular approach. Intraoperatively the interposition of the popliteal tendon was located, looped with a rubber
band and with tension on the tendon the fragment could be reduced anatomically.
Results: In all four cases an anatomical restoration of the joint line was possible after releasing the en-
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Objective: Autogenous vein remains the conduit of choice for peripheral bypass but is not available in
about 30% of cases. Alternatives such as cryopreserved vessels or prosthetic material are often limited
by availability, patency and resistance to infection. The aim of this study is to report the results of our
preliminary experience using pericardial tube grafts in below-the-knee revascularization.
Methods: From March 2020 to January 2021, 21 consecutive patients were operated in our Department for a peripheral bypass using either bovine pericardial pre-sewed tube grafts (Perima; BioModiVasc, Canada) or self-made porcine pericardial tube grafts (No-react; BioIntegral Surgical, Canada).
Follow-up was performed with duplex ultrasound at 7 days, 1, 3 and 6 months. The primary outcome
was secondary patency at 1 and 3 months. Secondary outcomes were primary patency, survival and
reintervention rates.
Results: Among the 21 patients (18 males, 85.7%) with a mean age of 70.6 years (range: 55-89), 16
(76.2%) had diabetes and 18 (85.7%) suffered from arterial hypertension. Half of the patients (11/21)
had a previous peripheral bypass. Indications for surgery were chronic arterial disease with Rutherford
stages II-VI in 12 patients (57.1%), acute ischemia in 6 (28.6%), bypass infection in 1 (4.8%) and popliteal aneurysm in 2 patients (9.5%). Pre-sewed pericardial patches were used in 7 (33.3%) patients,
self-made tubes grafts in 9 (42.9%) and in 5 (23.8.%) we performed a composite bypass with presewed pericardial tube grafts and great saphenous veins. The distal anastomosis was performed on
the distal popliteal artery in 13 (61.9%) patients and on the tibio-peroneal arteries in 8 (38.1%). Total
procedure time was 173.3 ± 60.5 minutes. Mean hospital stay was 14.3 ± 13.6 days. Two patients
(9.5%) died within the hospital stay. During the mean follow-up of 66.2 days (range: 1-220), reintervention occurred in 8 (38.1%) patients, 3 for bypass occlusions, 3 for bypass bleeding and 3 for wound
complications. The secondary patency rates at 1 and 3 months were 85.7% and 71.4% respectively.
Primary patency rates at 1 and 3 months were 81% and 66.7% respectively.
Conclusion: Pericardial tube grafts seem to be a suitable alternative when no autologous material is
available for below-the-knee revascularization. Larger cohort studies and longer follow-up are needed
to confirm safety and durability of this technique.

P74
Tibiaapophysenfrakturen mit Epihysenbeteiligung beim Jugendlichen. Fallserie mit 8 Patienten
T. Heidt, L. Peterer, P. Stillhard, C. Sommer (Chur)
Objective: Tibiaapophysenfrakturen mit Epiphysenverletzung sind mit weniger als 4 Prozent aller

proximalen Tibiafrakturen seltene Verletzungen und betreffen Patienten im jugendlichen Alter. Die nach
Ogden klassifizierte Fraktur zeigt sich als schmerzhafte Schwellung über der Tibiaapophyse nach
Sprungbewegung oder Hyperflexion im Knie, mit anschliessendem Extensionsdefizit im Kniegelenk.
Es finden sich in der Literatur vereinzelte case reports aber kaum Fallserien, was zu Unsicherheit bei
Versorgung und Prognosestellung führt.
Methods: Wir beschreiben retrospektiv ein Kollektiv von 8 Patienten im Alter von 13 bis 16 Jahren,
welches wir in den letzten 14 Jahren an unserer Klinik unter Verwendung verschiedener Methoden
behandelten.
Results: Von 6 Patienten liegen Daten bis zur abgeschlossenen Frakturheilung vor, sowie von 5 Patienten zusätzlich Daten über einen Langzeitverlauf von 2 Jahren. Es zeigten sich zwei Ogden I , eine
Ogden II, vier Ogden IV und eine Ogden V Verletzung. Sieben Patienten wurden operativ und ein Patient
konservativ therapiert. Bei Ogden I Frakturen konnte mittels Zugschraube eine problemlose Heilung
erreicht werden. Die Ogden II Verletzung, welche mit epiphysärer und 2 apophysären Zugschrauben
versorgt wurde, zeigte ebenfalls einen guten Heilungsverlauf. Drei Ogden IV wurden mit Epiphysenfugen überbrückendenden Osteosynthesen therapiert. Auch hier kam es zu einem guten Ergebnis. Die
Range of motion im Kniegelenk wurde nach gemittelten 7 Monaten durchschnittlich mit 130/0/0° als
uneingeschränkt angegeben.
Conclusion: Bei den von uns beschriebenen Fällen zeigte sich unter zeitgerechter Therapie eine sehr
gute Prognose ohne Folgen im Langzeitverlauf. Auch bei Epiphysenfugen überbrückender Osteosynthese wurden keine lokalen Wachstumsstörungen beobachtet. Dieses Risiko wird in der Literatur mit
4% angegeben. Präoperativ empfiehlt sich die Vervollständigung der Diagnostik mittels Computertomographie oder MRI, da wir den nach Röntgen angenommenen Ogden Grad in allen Fällen in den
konventionell radiologischen Untersuchungen unterschätzten. Auch Patienten mit höhergradigen
Ogden Stadien zeigten klinisch keinen Hinweis auf Kniebinnenläsionen. In der Literatur wird diese
Begleitverletzung insbesondere bei Ogden III Verletzungen beschrieben und zusätzliche Arthroskopie
oder Magnetresonanztomographie zu deren Ausschluss empfohlen.

P76
The use of robotic surgery in general surgery and visceral surgery departments in Switzerland – a
nationwide survey
A. Stalder1, F. Mazzola1, M. Adamina2, R. Fahrner1 (1Solothurn, 2Winterthur)
Objective: Since the first robotic surgery in 2002, robotic surgery has continued to spread all over Switzerland. Since then, robotic surgery has been expanded to several surgical fields as well as in visceral
surgery. However, the indications for the use of robotic surgery as well as the number of procedures
in different institutions seems to vary. The aim of this investigation was to evaluate the current use of
robotic surgery in general and visceral surgery in Switzerland.
Methods: All Swiss surgical departments, which are recognized training centers for postgraduate training in surgery by the SIWF were queried. Heads of department were asked to complete a detailed
questionnaire regarding the use of robotic surgery techniques (13 procedures listed) and reminders
were sent twice.
Results: 93 departments were queried, 63 (68%) answered the survey. 58 were public hospitals
(92%). Seventeen (26%) of the queried departments use robotic surgery in visceral surgery. Except
one, all of the departments performing robotic surgery had an accreditation in the subspeciality of
visceral surgery (V1 n = 11, V2 = 4, V3 = 1). Most departments offering robotic surgery had the highest accreditation in surgery A (n = 10). The majority of departments with robotic surgery were public
hospitals (n=13, 77%). Most departments perform robotic surgery of the rectum (n = 12) and the colon
(n = 11), followed by hernia procedures (n = 8). Further robotic procedures such as fundoplication (n
= 7), pancreatic procedures (n=5), cholecystectomy (n=4), adrenal gland (n=4), bariatric procedures
(bypass n=3, gastric sleeve n=3), hepatic procedures (n=2), or small bowel resections (n=1). Appendectomy or thyroidectomy was never performed. More than 25 procedures per year were performed
for hernia surgery (n=5 departments), gastric bypass (n=2 departments), cholecystectomy, fundoplication, and colon (each n=1 department). One department stated that they stopped to offer robotic
surgery since 2019.
Conclusion: The number of different procedures performed at different institutions differed visibly. SIWF
accredited private clinics were amongst the ones offering the widest spectrum of different visceral
robotic surgery compared to public hospitals.

P77
Intercalary tibial resection using patient specific 3D-printed cutting guides and reconstruction with
sandwich allograft and inlay vascularized fibula reconstruction based on the distal fibular artery and
its anastomosis onto tibial posterior artery
F. Critelli, L. Iselin, M. Scaglioni, B. Fuchs (Lucerne)

Ogden Klassifikation von Apophysenverletzungen der Tibia, modifiziert nach Ruy und McKoy.

P75
Efficacy of two integrated geriatric care pathways for the treatment of hip fractures – a cross-cultural
comparison
J. Kusen1,2, P. van der Velde1,2, N. van Veelen2, F.-J. Wijdicks1, B.-C. Link2, M. Knobe2, D. van der Velde3,
R. Babst2, F. Beeres2 (1Utrecht/NL, 2Lucerne, 3Nieuwegein/NL)
Objective: Many studies have focussed on the implementation and outcomes of geriatric care pathways (GCPs), however, little is known about the possible impact of clinical practices on these pathways. A comparison was made between two traumageriatric care models, one Swiss (CH) and one
Dutch (NL), to assess whether these models would perform similarly despite the possible differences
in local clinical practices.
Methods: This cohort study included all patients aged 70 years or older with a unilateral hip fracture
who underwent surgery in 2014 and 2015. The primary outcomes were mortality and complications.
Secondary outcomes were time to surgical intervention, hospital length of stay (HLOS), differences in
surgical treatment and the number of patients who needed secondary surgical intervention.
Results: A total of 752 patients were included. No differences were seen in mortality at 30 days, 90
days and one year post-operatively. In CH, fewer patients had a complicated course (43.5% vs. 51.3%;
p = 0.048) and fewer patients were diagnosed with delirium (7.9% vs. 18.3%; p <0.01). More myocardial infarctions (3.8% vs. 0.4%; p<0.01) and red blood cell transfusions (27.2% vs. 13.3%; p<0.01)
were observed in CH and HLOS in CH was longer (Mdn difference: -2; 95%CI -3 to -2). Furthermore, a
difference in anaesthetic technique was found, CH performed more open reductions and augmentations than NL and surgeons in CH operated more often during out- of office hours. Also, surgery time
was significantly longer in CH (Mdn difference: -62; 95%CI: -67 to -58). No differences were seen in the
number of patients who needed secondary surgical interventions.
Conclusion: This cross-cultural comparison of GCPs for geriatric hip fracture patients showed that
quality of care in terms of mortality was equal. The difference in complicated course was mainly
caused by a difference in delirium diagnosis. Differences were seen in surgical techniques, operation
duration and timing. These clinical practices did not influence the outcome.

Objective: Each patient with bone sarcoma poses a distinct surgical challenge, as each tumor and
bony geometry is unique in size and has its own 3D geometry. The three‐dimensional 3D‐printed bone
tumor resection guides can be personalized for a specific patient and conditions, and being utilized for
challenging bone resections.
Methods: A 47 year-old patient was diagnosed with a metaphyseal mesenchymal chondrosarcoma
of the right distal tibia (75x46x20mm). No metastasis was noted. As part of the interdisciplinary sarcoma board, it was decided to resect it directly while preserving the adjacent ankle joint. To optimize
the position of osteotomy surfaces and to print a personalized allograft to reconstruct the defect, we
carried out 3D-planning. Based on CT- and MRI scans, 3D computer models of the tibia were designed
to print cutting blocks and to choose an appropriate allograft (Materialise Corp., Belgium).
Results: The distal tibia was exposed through an anteromedial incision, the tumor was identified. The
3D-cutting block was adapted proximally and distally to the bone and the osteotomy was performed
(distal OT 4.5 cm proximal to the joint, proximal OT 15 cm proximal to the joint). The tibial anterior,
fibular and tibial posterior vessels were carefully dissected from the tumor and preserved. The distal
fibula was transected and freed from all surrounding tissues with exception of its intact vascular pedicle. The posterior tibial artery was identified and a good anastomosis with the distal fibular artery was
achieved. An intraoperative ICG showed a good patency of vascular anastomosis. The vascularized
fibula was placed in sandwich dorsally into the allograft to reconstructed the bone defect. Finally, the
composite graft was rigidly fixed in the host bone with a plate and screws. Postoperative course was
uneventful without any sign of infection. At 6 months, replating became necessary for development of
pseudarthrosis of the proximal osteotomy, which was healed at 12months follow-up.
Conclusion: The 3D‐printed resection guide is easy to use, is non-invasive and results in good postoperative restauration of anatomy and low complication rates. This is the first report on using a vascularized fibula based on distally pedicled vessels.

P78
Sarcoma resection of the triceps surae: use the dorsal approach to avoid lymph vessels damage on
the medial side
F. Critelli, M. Scaglioni, B. Fuchs (Lucerne)
Objective: The combination treatment of soft tissue sarcoma of the leg often leads to compromising
long-term edema. Sarcomas of the leg are usually approached from medially, to have access and control over the neurovascular structures. However, medially there are the entire lymph vessels draining to
proximal, and these are then inevitably damaged. Indocyanine Green lymphography (ICG) is a helpful
investigation to observe visualize the lymphatic system and allow to customize the surgical approach.
Methods: A 26 year-old patient presented with a 68x56x53mm subfascial mass in the right soleus
muscle. Biopsy revealed a sclerosing epithelioid fibrosarcoma, and staging showed no lung metastasis and no evidence of osseous infiltration. Preoperative radiation with 25x2 Gray was performed.
As part of the transdisciplinary sarcoma board and together with the patient, we decided to resect
this directly.
Results: We performed an intraoperative ICG, which showed that several strong lymphatic vessels ran
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on the medial aspect of the tibial fascia on the medial side of leg. This prompted us to use a posterior
incision through the two heads of gastrocnemius. The sural nerve and the lesser saphenous vein were
carefully preserved. We dissected down the lower fascia, subsequently we developed the medial head
of gastrocnemius from its transmuscular to medial and the lateral head to lateral. We got into the
soleus medially and we prepared the deep flexor muscles. Proximally we approached the popliteal
vessels and in particular the tibial nerve, which gave us the reference layer. From there we dissected
the soleus trans muscularly on the lateral side so that we could preserve the lateral aspect of the tumor
and gradually exposed the tibial nerve and posterior and tibial vessels. Several tumor vessels were
ligated ant the tumor was entirely removed. We ultimately repeated the ICG and the deep lymphatic
system along the tibial and posterior vessels were visualized, and found to be all intact.
Conclusion: ICG lymphography has a great potential for real-time observation of lymph vessels during surgery, allow the customization of the surgical approach to avoid damage of lymphatic vessels,
and can prevent postoperative lymphedema, thereby preventing its usually associated complications.

P79
Robotic resection of a giant intrathoracic esophageal leiomyoma
T. Langner, M. Schiesser, P. M. Schneider (Zurich)
Objective: Esophageal leiomyomas are encapsulated, submucosal tumors originating from the
smooth muscle cells. They represent about 80% of the benign tumors of the esophagus. Malignant
transformation is very rare and is found in less than 1% of all esophageal neoplasms. Small tumors
are usually asymptomatic. With increasing tumor size symptoms like dysphagia, chest pain, retrosternal discomfort, heartburn or regurgitation can occur. The diagnostic work up includes, endoscopy,
endosonography and CT-scan. The treatment of choice is the surgical resection with enucleation of
the tumor preserving the esophageal mucosa. Over the past decades, minimally invasive procedures
became the preferred surgical approach. However, the dissection of the tumor from the mucosa is
challenging. Robotic surgery offers improved dissection possibilities, which represents a major advantage in this specific operation.
Methods: We present a case of a 51-year-old woman, who suffered from dysphagia due to a giant,
intrathoracic esophageal leiomyoma. The standard work up showed a 6.5cm large horseshoe shaped
leiomyoma around the esophagus just below the tracheal bifurcation. Due to the patient’s symptoms
we decided to resect the tumor using robotic (DaVinci) enucleation.
Results: A minimal invasive, robotic enucleation of the intrathoracic leiomyoma with one lung ventilation has been performed. The operation time was 120 minutes with minimal blood loss. There were
no perioperative complications, and the diagnosis was confirmed histologically. The patient was discharged on the 9th postoperative day after slowly establishing a minced diet for total 14 days.
Conclusion: Robotic assisted enucleation of esophageal leiomyomas is a safe procedure. In the literature, the robotic-assisted surgery is characterized by less mucosal lesions and less overall complications. The reported conversion rate is lower, and the hospital stay is shorter compared to non-robotic
thoracoscopic enucleation.

P80
Esophageal gastrointestinal stromal tumors – size as surgical treatment guide: report of 2 cases
M. Muradbegovic, M. Chevallay, C. Toso, M. Jung, S. Mönig (Geneva)
Objective: We report 2 cases of gastrointestinal stromal tumors (GIST) of the esophagus which were
cured surgically, one with organ-sparing and the other with radical esophageal resection surgery
based on the size of the tumor.
Methods: 1st case – Mai 2015: A 61 years old male patient with arterial hypertension, presenting
three-month symptoms of esophageal substenosis associated with dysphasia and spasm without
symptoms of gastroesophageal reflux disease (GERD). 2nd case – September 2019: A 73 years old
female patient with past story of left mammary cancer treated in 2001 and papillary cancer of thyroid
treated in 2013, presenting two-month symptoms of esophageal substenosis associated with dysphasia and spasm without symptoms of GERD. Investigations: Both patients had upper gastrointestinal endoscopy with endoscopic ultrasound and fine needle biopsies diagnosing submucosal tumor
corresponding immunohistochemically to GIST. Then thoraco-abdominal computed tomography and
positron emission tomography rule out extension of disease, but showed 3.5 cm and 7 cm of size of
tumor. Tumor board meeting (TBM): The TBM decided surgical approach as treatment in both cases.
Results: The 1st patient had video-assisted thoracoscopic enucleation of the middle esophagus tumor
with direct closure of wall defect and the 2nd patient had subtotal esophagectomy by hybrid approach
with right thoracotomy and end-to-side circular stapled anastomosis above the veina azygos. Both
postoperative periods were uneventful. Patients were discharged after 9 and 10 days. Both histopathology findings were pT3 N0 L0 V0 PN0 RO low-grade distal esophageal wall GISTs with low mitotic
activity (MA) and any activation mutations of c-KIT and PDGFRA of 3.5 and 6.5 cm of size tumor. The
postoperative TBM proposed clinical, radiological and endoscopic patients’ follow-up. Until now patients recovered well without signs of oncological recurrence.
Conclusion: Esophageal GISTs are rare with low metastatic potential and could be cured surgically
in well-shaped patients. According to literature, surgical strategy is based on the size of tumor. Small
tumors (<5 cm) should be managed with the minimally invasive organ-sparing enucleation while large
tumors need esophagectomy. Evidences are low due to rareness of this pathology.

P81
Rare colonic metastasis of a gastroesophageal carcinoma: a case report
A. Schümatschek, N. Roth, A. Scheiwiller, J. Metzger, J.-M. Gass (Lucerne)
Objective: Esophageal cancer is the eighth most frequent cancer worldwide. At first diagnosis only
30-40% of the patients present in a resectable stage. The most common pattern of esophageal cancer
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metastasis is primary to the lymph nodes, liver (15-33%) and lung (10-20%). We present a patient
with a gastroesophageal junction adenocarcinoma (AEG) and an unexpected and rare metastasis
to the colon.
Methods: A 68-year-old male patient was referred with two synchronous adenocarcinomas (AC):
an exophytic growing tumor of the transverse colon (TC), two right colon polyps and an ulcerating
AEG. The patient had undergone a routine colonoscopy and an esophagogastroduodenoscopy, after
recently having developed dysphagia without weight loss. A complete staging work-up was carried
out including endoscopic ultrasonography, positron-emission tomography (PET) and a diagnostic
laparoscopy (DL) with irrigation cytology. In the PET a small, singular liver lesion on segment IVa was
additionally seen. Complementary magnetic resonance imaging (MRI) of the liver showed no liver metastasis. The DL showed no macroscopic signs of distant metastasis and a negative irrigation cytology.
Preoperative staging of the AEG resulted in TNM staging cT3 cN+ cM0 and TC AC cTx cNx cM0. Workup results were discussed in our interdisciplinary tumor board, were the existing diagnostic findings
led us to the conclusion that the patient was suffering from two separate ACs at the same time. A
multi-modal approach including neoadjuvant chemotherapy was applied following same time open
thoraco-abdominal esophagectomy with lymphadenectomy (Ivor Lewis) and extended right hemicolectomy. The intent was curative.
Results: Postoperative course was uneventful. The results of the histopathological work-up confirmed
the diagnosis of an AEG. Interestingly within the colon specimen two ACs were found. Noteworthy the
colon ACs were histomorphologically identical to the AEG with an identical immunohistological expression (CDX2 positive, CK7 and CK20 negative). This confirmed them to be AEG metastases.
Conclusion: Colonic metastases from esophageal cancer are extremely rare, to our knowledge only a
few cases have been reported. Retrospectively, based on the postoperative TNM staging being ypT3 N2
M1, the course of treatment in this case with distant metastasis should have been palliative, possibly
including chemotherapy.

P82
Hyperspectral technology: an innovative tool that may change intraoperative strategy and help for
prevention of esophago-gastric anastomosis leakage during esophagectomy
M. A. Bonino, M. K. Jung, M. Chevallay, C. Toso, S. P. Mönig (Geneva)
Objective: Literature shows eso-gastric anastomotic leakage (AL) rates up to 12.9% after McKeown
esophagectomy and 5.7% after Ivor-Lewis. The study of vascularisation with intravenous indocyanine
green fluorescence (ICG) results in a reduction of risk of AL (OR 0.30, 95% CI: 0.14–0.63). But ICG
perfusion interpretation is qualitative. A new technological innovation tool was recently designed to
quantitatively assess oxygenation and perfusion. The system consists of a hyperspectral camera (500
– 1000 nm) and its software. Since now, only few studies were done showing that hyperspectral images (HSI) technology was able to highlight the compromised vascularization. A 82 year old woman
was admitted in our department after an iatrogenic 8 cm proximal perforation of the oesophagus. Due
to the large perforation, we performed an esophagectomy with a cervical terminal stoma and feeding
jejunostomy. After 4 months we planned the reconstruction of the oral-intestinal continuity with retrosternal gastric pull-up and anastomosis. As cervical anastomosis has a higher risk of AL, we decided
to validate its level via HSI.
Methods: We performed a laparotomy, with mobilization of the stomach preserving the vascular arcade. We then cut the short gastric vessels, the left gastric artery and vein. Stomach tubulisation was
done by 6 charges of violet 45mm endoGIA. We then made a cervicotomy, prepared the proximal
oesophagus and pulled the stomach up retrosternally. We selected the anastomotic line for a terminallateral anastomosis evaluating the colour of the stomach and checked it after with HSI.
Results: The HSI analysis showed that the line initially selected level for the future anastomosis had
an O2 saturation of 59% whereas the saturation increase to 80% a few centimetres distally. We then
decided to change our operative strategy and to perform a terminal-terminal anastomosis on the level
where 80% saturation was documented. We checked the anastomosis with oral contrast at the 5th
postoperative day and with endoscopy after 3 months. No stenosis or AL was found.
Conclusion: Although this is just a first experience, HSI analysis may be useful in esophagectomy,
especially in those patients where a cervical anastomosis is needed. Other studies have to be performed to better understand the role of this new technology in eso-gastric surgery and prove its ability
to decrease stenosis or AL.

P83
Robot-assisted esophagogastric reconstruction with ileocolon interposition graft
L. Fourie, F. Angehrn, M. von Flüe, M. Bolli (Basel)
Objective: Resection of AEG III tumors are usually followed by Roux-en-Y esophagojejunostomy re-

Fig. 1 Reference points for the measurement of the linea alba width

construction. Ileocolon interposition grafts are known as good alternatives for reconstruction in cases
where wide tumor resection margins result in insufficient length of the jejunal limb. We describe the first
robotic-assisted ileocolon interposition graft reconstruction with the da Vinci Xi®.
Methods: Our video presents a 77 y/o male with signet-ring cell adenocarcinoma of the esophagogastric junction (Siewert Type III). Following neoadjuvant chemotherapy, laparotomy with transhiatal extended distal esophagectomy, total gastrectomy and D2- lymphadenectomy is performed. The esophagus is transected below the tracheal bifurcation. Frozen section reveals a positive proximal esophageal
margin, necessitating extended transthoracic resection. The planned esophago-jejunal reconstruction
is prepared by transecting the proximal jejunum, lifting it into the mediastinum. Roux-en-Y reconstruction is completed by end-to-side jejuno-jejunostomy. Patient is placed in left lateral decubitus position
for robotic assisted transthoracic esophagectomy. Robotic 8mm ports are inserted. After mobilization and lymphadenectomy, the esophagus is transsected above the azygos vein and frozen section
confirms negative resection margins. A tension-free esophagoje-junal reconstruction is not possible
due to limited length of the jejunal limb. Relaparotomy is performed, the ileocecal segment mobilized
and isolated. The graft is vascularized on the right and middle colic artery and rotated upward into
the mediastinum. Side-to-side ileo-transverse-colostomy and side-to-side ascendo-jejunostomy to the
Roux-en-Y-limb is performed. Closure of laparotomy and repositioning of the patient. After docking, esophageal continuity is restored by esophago-ileal end-to-side double layer suture anastomosis. Drains
are placed in the right pleural space and wounds closed.
Results: CT-scan on day 6 revealed atelectasis with pneumonia of the left lung, successfully treated by
antibiotics. Oral intake was resumed on day 6. Oral contrast study on day 9 showed no obstruction or
leak. The patient was discharged without any further events on postop day 21.
Conclusion: Robotic-assisted technique for ileocolon graft reconstruction is feasible and safe. Technical knowledge of this procedure may allow for wider resection margins in gastroesophageal junction
tumors.
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Normal width of the linea alba, prevalence and risk factors of diastasis recti abdominis in adults, a
cross-sectional study
R. L. Kaufmann1, C. S. Reiner1, U. A. Dietz2, P.-A. Clavien1, R. Vonlanthen1, S. A. Käser3,1 (1Zurich, 2Olten,
3
Solothurn)
Objective: The prevalence and definition of diastasis recti abdominis (DRA) is under debate. This crosssectional study evaluated the interrectal distance and the prevalence of DRA in computed tomography
(CT) in an asymptomatic population.
Methods: Patients undergoing CT scans for suspected appendicitis or kidney stones from 01/2016 to
12/2018 were screened to participate. A study population with equal distribution according to gender
and age (18 - 90 years) was generated (n=329 patients) and the interrectal distance was measured
at six reference points.
Results: DRA (defined as >2 cm at 3 cm above the umbilicus) was present in 57% of the population.
The 80th percentile of the interrectal distance was 10mm at the xiphoid (median 3mm, 95%-confidence interval (CI) 0 - 19mm), 27mm halfway from xiphoid to umbilicus (median 17mm, 95%-CI
0 - 39mm), 34mm at 3cm above the umbilicus (median 22mm, 95%-CI 0 - 50mm), 32mm at the
umbilicus (median 25mm, 95%-CI 0 - 45mm), 25mm at 2cm below the umbilicus (median 14mm,
95%-CI 0 - 39mm), and 4mm halfway from umbilicus to pubic symphysis (median 0mm, 95%-CI
0 - 19mm). In the multivariate analysis increased body mass index (p<0.001) and umbilical hernia
(p<0.001) were independent risk factors for DRA, while higher age, gender, parity, split xiphoid, and
tobacco abuse were not.
Conclusion: The prevalence of diastasis recti abdominis is much higher than commonly estimated
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All

18 – 29

30 – 39

40 – 49

50 – 59

60 – 69

70 – 79

80 – 89

Prevalence

57%

24%

61%

53%

65%

67%

72%

72%

Degree
- minor
- moderate
- pronounced

47%
44%
9%

83%
17%
0%

63%
32%
5%

52%
37%
11%

50%
44%
6%

45%
52%
3%

35%
50%
15%

33%
53%
14%

Table 1. Prevalence of DRA at 3cm above the umbilicus at different ages with the current definition of IRD
Fig. 20mm.
1 Reference points for the measurement of the linea alba width
over

Figures 3. Distribution of the interrectal distances at different reference points at and below the umbilicus.
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Picture 1. Preoperative CT scan

P85
Umbilical endometriosis presenting as an umbilical hernia – a case report
A. Franz1, H. Dietze2, S. Cogliatti2, O. Fehres1, D. De Lorenzi1, A. Pratsinis1 (1Grabs, 2St.Gallen)
Objective: Primary umbilical endometriosis (PUE), also known as “Villar’s nodule”, is a rare finding,
representing less than 1% of all endometriosis cases. Patients may present with unspecific symptoms,
making the correct diagnosis difficult. Differential diagnoses include umbilical hernia, atheroma or
melanocytic tumor, especially if there are no concurrent genital symptoms. We describe a case of an
incidental finding of PUE, which clinically and radiologically was suspected to be an umbilical hernia.
Picture 1. Preoperative CT scan
Methods: A 28-year-old woman presented to our outpatient clinic with a small, painless mass in the
umbilicus. Clinical examination revealed a reddish, dense nodule about 1 cm in diameter located in
the lower umbilicus. The patient had no history of previous surgeries and denied associated secretion
or pain. Preoperative MRI reported a cystic-inflammatory finding, suspicious of an incarcerated hernia
or an unspecific subcutaneous inflammation. We decided on local excision, revealing a subcutaneous
Appendix
to Abstract
tumor, which
could be excised in toto. The initially suspected hernia could not be confirmed. The histopathological assessment reported a cystic form of endometriosis consistent with PUE.
Umbilical
presenting
as anAnumbilical
hernia –work-up
a case
report
Results:endometriosis
The postoperative course
was uneventful.
ensuing gynecological
revealed
no irregularities, especially no signs or symptoms of endometriosis.
Conclusion: PUE is a rare manifestation of endometriosis that is challenging to diagnose even after Picture 1. Preoperative CT scan.
Picture 2. Intraoperative view
thorough interdisciplinary workup. When dealing with unknown cutaneous lesions, diagnostic tools a. Small bowel adhesions
Picture 2. Intraoperative view
such as focused ultrasound or MRI might be helpful. Surgical excision of suspected lesions is the gold a. Small
Picture
2. Intraoperative view
bowel adhesions
standard, as histologic assessment alone will lead to the correct diagnosis, and since cases of malignant transformation have been reported. A detailed gynecological evaluation is crucial to rule out other
manifestations of endometriosis.

a. Small bowel adhesions.
b. “Potato-chip” deformation of an umbilical hernia patch.

b. “Potato-chip” deformation of an umbilical hernia
patch.
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AWEX/Fasciotens - intraoperative abdominal wall extension for giant ventral hernia and laparostoma.
A novel technique for two old problems
D. Eucker1, O. Stern2, C. Luedtke3, N. Rueedi1, H. Niebuhr4, A. Zerz5, R. Rosenberg1 (1Liestal, 2HamburgWandsbek/DE, 3Kusel/DE, 4Hamburg/DE, 5St.Gallen)
b. “Potato-chip” deformation of an umbilical hernia patch.

In toto excised specimen with partly cystic glandular structures (HE)

In toto excised specimen with partly cystic glandular structures (HE)
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A case of small bowel obstruction due to a “potato-chip” deformed mesh after umbilical hernia repair.
A critical view on a widespread operation technique
O. Chivilgina1, D. M. D. Eucker1, P. R. Rosenberg2 (1Bruderholz, 2Liestal)
Objective: We report on a case of a mechanical bowel obstruction due to bowel adhesions with a
“potato-chip” deformed, cupped mesh after hernioplasty with a Ventral Patch performed 23 months
previously. This clinical report is aimed to evoke a critical discussion concerning the implants and operation technique.
Methods: The case of a 56-year-old male patient hospitalized for acute small bowel obstruction is
presented. Preoperative CT-scan, intraoperative findings of adhesions of small bowel to an intraperitoneally located mesh-implant after umbilical hernia repair are shown (Picture 1,2). A review of the
literature was performed and several case-reports were found, describing similar situations. Recommendations for implantation technique by several authors and the mesh-producing enterprises were
studied and discussed.
Results: The cupping is a rare long-term complication of umbilical hernia repair with the ventral patch,
which may cause bowel obstruction or even perforation. The cases of mesh cupping were described
in two studies by Berrevoet et al. Other mesh deformations were observed during a median follow-up
of 25 months in 4 patients after umbilical hernia repair with Ventral Patches. Bowel adhesions were
found in more than 80% of the cases (Berrevoet, Van den Bossche et al. 2010).
Conclusion: According to the studies, proper technique (preperitoneal placement, tension free placement to avoid cupping) is the key to avoid complications (Yang 2017). To ensure proper mesh placement, some authors suggest using a control-laparoscopy (Reinpold, Schröder et al. 2019, Shao, Elhage et al. 2020). Up to date, the Guidelines for treatment of umbilical and epigastric hernias from the
European Hernia Society and Americas Hernia Society recommend an open approach with a preperitoneal flat mesh for the repair (Henriksen, Montgomery et al. 2020).
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Objective: To evaluate a novel technique in addition to the "toolbox" for the repair of giant incisional/
ventral hernia (up to loss-of-domain) and laparostoma. Principle of this technique is continuous intraoperative traction to expand the abdominal wall and allow fascial closure without the need for dissectional techniques like component separation.
Methods: 33 patients with giant ventral hernia or laparostoma, where primary midline closure was
impossible, were operated using the intraoperative abdominal wall extension system (AWEX) between
2012 and 2020 in three centers of competence for hernia surgery (CH/D). Intraoperatively the abdominal wall was streched continuously by using a mechanical traction device [Figure 1]. Width and
length of fascial dehiscence, intraoperative lenght-gain, operation time, technique of reconstruction,
additional operative procedures, rate of complications, lenght of hospital stay, number of recidives
(and other data), were registered. As well long time results are presented.
Results: Median (interquartile range) length and width of the hernia defect was 15.0 (15.0-20.5) and
12.0 (11.8-13.3) cm. Lenght gain after AWEX was 12 (11-15.5) cm. Mean operative time was 270
(135-379) minutes. The major morbidity was 20%. In 5 patients a gap of 4 (4-7) cm was bridged by
intraperitoneal onlay mesh. There was also an additional TAR performed in 2 patients. After a median
follow-up of 21 (7-36) months one hernia recurrence was observed. In none of the operated patients
method-specific complications were reported.
Conclusion: The promising results of the AWEX-procedure as introduced in 2018 could be confirmed
in additional cases from three different surgical centers. The AWEX-procedure proved again to be safe
und easy to perform. No method-specific complications were reported. Recently a refined traction device (Fasciotens (R) [Figure 2]), which allows the exact intraoperative measurement of traction force
and length gain, was released. With the help of the new device further studies are in progress, results
will be published soon. The principle of intraoperative abdominall wall extension is a promising addition to the portfolio of complex abdominal wall reconstruction.

Fig 1.a

Fig 1.a

for femoral hernia incarceration. An inguinal approach (McVay or Rives) is chosen and provided access for appendectomy and hernia repair. Our clinical presentation was uncommon as the patient had
no inguinal/femoral pain but only a right iliac fossa pain. The history of a chronic seroma challenged
the diagnosis. Imaging is not always necessary but can be useful in planning surgical technic as an
inguinal approach could be difficult in ligating the base of the appendix. In absence of acute appendicitis, trans-abdominal pro-peritoneal laparoscopy could be used to perform appendectomy and mesh
repair. In case of acute appendicitis with probable contamination, we propose the double approach of
laparoscopic appendectomy and hernia repair.
Conclusion: De Garengeot’s hernia is a rare entity and its diagnosis can be challenging. This double
approach is not yet described in the literature and we think it the best technique to perform the appendectomy and hernia repair with little contamination of the groin.
Figure 1. Image of abdominal CT showing the appendix in the femoral hernia with a serom

Fig 1.b
Figure 1. AWEX.

Figure 2: Fasciotens-Device, courtesy of Fasciotens ®

Figure 1: AWEX

1a. Coronal view of the appendix next to the femoral vessels (red arrow).

Fig 1.b

1b. Axial view of the appendix next to the femoral vessels (red arrow), the chronic seroma (green
arrow) and the stercolith in the hernia (yellow arrow).

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

Figure 2: Fasciotens-Device, courtesy of Fasciotens ®
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A rare case of de garengeot hernia: a challenging diagnostic
M.-J. Sleiman, F. Ris, C. Toso, V. Delaune (Geneva)

Figure 1: Image of abdominal CT showing the appendix in the femoral hernia with a se
1a – Coronal view of the appendix next to the femoral vessels (red arrow).

– Axial
view of the appendix next to the femoral vessels (red arrow), the chronic
Objective: De Garengeot’s hernia, described the first time in 1731, is a rare entity2b
in which
the appendix
is located within a femoral hernia and is almost invariably encountered incarcerated
with
concomitant
arrow) and the stercolith in the hernia (yellow arrow).
appendicitis.
Methods: A 48-year-old patient, known for a chronic seroma in the right groin in her childhood, develImage
of abdominal
CThadshowing the appendix in the femoral hernia with a seroma
oped progressive right iliac fossa pain with anFigure
increase 1:
in size
of her seroma
over 3 days. She
no pain in the right groin. Clinical examination reveals pain at palpation of the right iliac fossa and a
painless irreducible bulge in the right groin. An
CT-scanview
revealed
appendicitis
with a next to the femoral vessels (red arrow).
1aabdominal
– Coronal
ofanthe
appendix
stercolith in a femoral hernia. We went to surgery with a double approach. An exploratory laparoscopy Fig 2. Laparoscopic image of the appendix in the femoral hernia.
which found that the tip of the appendix was incarcerated. We reduced it via laparoscopic traction Fig 2: Laparoscopic image of the appendix in the femoral hernia
2b – Axial view of the appendix next to the femoral vessels (red arrow), the chronic seroma (green
and external pressure. We performed a laparoscopic appendectomy. We completed the surgery with
andwe
the
stercolith
the hernia (yellow arrow).
a femoral approach. Because of the potentiallyarrow)
infected seroma,
performed
a McVay in
procedure.
Results: De Garengeot’s hernia accounts for 1% of hernias and 222 cases have been described since
1925. Only 0.08%-0.13% present with an acute appendicitis. Clinical presentation is indistinguishable
from incarcerated femoral hernia. Most common clinical finding is a mass in the inguinal region with
pain in 74.4%. Pre-operative diagnosis is established in 31.5%. Majority of patients are taken to surgery
swiss knife 2021; 18: special edition
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Minimal-invasive, daVinci Roboter-assistierte Bauchdeckenrekonstruktion: Erste Erfahrungen mit der
r-TARUP
A. Thalheimer1,2, R. Burger1, G. Liesch1, B. Freitag1, S. Gerdes2, R. Vonlanthen2, M. Büter1,2 (1Männedorf,
2
Zurich)

Management of strangulated giant inguino-scrotal hernia
M. Burgard, F. Cherbanyk, A. Meyer, B. Egger (Fribourg)
Objective: Giant inguino-scrotal hernia is defined as a massive hernia extending below the midpoint
of the inner thigh in standing position. The associated reduction of the abdominal capacity over time
constitutes a surgical challenge since reintegration of hernia contents may lead to high abdominal
pressure with consecutive compartment syndrome. In elective surgery, preoperative progressive pneumoperitoneum or resection of hernia content might be considered. Often, the abdominal wall defect is
large and incarceration rare. However, surgery for strangulation is challenging.
Methods: We present the case of a 77-year-old male patient with long-standing bilateral inguino-scrotal
hernias presenting to our emergency department. He was suffering from abdominal pain and vomiting lasting for two days with a painful strangulation of his right hernia. Abdominal and pelvic CT-scan
showed the known bilateral inguino-scrotal hernias, both with colic contents and a volvulated small
bowel on the right side with signs of intestinal ischemia. The patient underwent emergent surgical
exploration and treatment.
Results: First, a median laparotomy with reduction of the intestinal content on both sides was performed. The incarcerated segment of the small bowel on the right side showed some extent of ischemia, however, intraoperative real-time fluorescence angiography with indocyanine green (ICG)
showed a good perfusion. Therefore, an intestinal resection was not necessary. After manual retrograde emptying of the small bowel, tension-free abdominal cavity closure was possible. The bilateral
inguino- scrotal hernia repair was done by Lichtenstein techniques. Postoperatively, there weren’t any
signs of an abdominal compartment syndrome and the patient discharged home at POD 7.
Conclusion: A giant inguino-scrotal hernia induces with the time a reduction of the abdominal volume
capacity with a high risk of a postoperative abdominal compartment syndrome after re-homing of her nia contents. In emergency surgery, bowel resection should be avoided knowing that this may increase
postoperative morbidity. ICG perfusion is helpful to decide whether resection is necessary. A combined
abdominal and inguinal approach as well as a retrograde emptying of the small bowel may help to
close the abdominal cavity tension-free and without risking an abdominal compartment syndrome.

Objective: Die minimal-invasive Bauchdeckenchirurgie zur Behandlung der ventralen Hernien ist bisher durch die Limitationen der konventionellen laparoskopischen Chirurgie beschränkt. Durch die Anwendung Roboter-basierter Assistenzsysteme mit nahezu unbeschränkter intraabdomineller Mobilität
wird es nun erstmalig möglich, auch komplexere Bauchdeckenoperationen wie Sublay-Rekonstruktion
und Komponentenseparation komplett minimal-invasiv durchzuführen. Wir beschreiben eine neue
minimal invasive, Roboter-assistierte Technik zur Rekonstruktion der ventralen Bauchdecke mittels retromuskulärer Sublay-Netzaugmentation (r-TARUP: roboterassistierte transabdominelle retroumbilicale
Plastik) und stellen unsere ersten Erfahrungen und perioperativen Ergebnisse dar.
Methods: Alle Operationen wurden standardisiert von 2 Operateuren mit dem DaVinci Xi System
durchgeführt. Nach Positionierung von drei 8mm Trokaren in der linken Flanke, erfolgte das vertikale
Eröffnen des hinteren Blattes der Rektusscheide ca. 7-8cm paramedian links. Anschliessend wurde im
retromuskulären Spatium bis weit nach rechts lateral präpariert. Nach Rekonstruktion der Linea alba
mit Nahtverschluss der Bruchlücke, erfolgte die Platzierung eines Parietene Mesh in korrekter Weise.
Der fortlaufende Verschluss der Inzision im Bereich der linken hinteren Rektusscheide beendete die
Operation.
Results: Von August bis Dezember 2020 wurden 9 Patienten mit einer r-TARUP operativ versorgt.
Sechs Patienten zeigten eine symptomatische Umbilicalhernie/Supraumbilicalhernie mit Rektusdiastase, 3 Patienten eine periumbilicale Narbenhernie. Die durchschnittliche Operationszeit betrug
142min. Der postoperative stationäre Aufenthalt war im Schnitt 3,8 Tage, nur 5 von 9 Patienten hatten
zu diesem Zeitpunkt noch eine orale Analgesie. Im perioperativen Zeitraum (bis 30 Tage postoperative)
traten keine Komplikationen auf.
Conclusion: Die r-TARUP stellt eine neue, minimal-invasive Möglichkeit der ventralen Bauchdeckenrekonstruktion dar. Sie ist standardisiert durchführbar und zeigt sehr gute perioperative Ergebnisse
in der Behandlung medianer Bauchwandhernien, insbesondere in Kombination mit einer Rektusdia- 
stase. Ziel muss es jetzt sein, diese Technik auch bei grösseren, komplexen Bauchwandhernien einzusetzen, um hier ebenfalls die Vorteile der roboter-assistierten, minimal-invasiven Hernienchirurgie
anzuwenden.

P90
Plug and play – a case report of an unexpected finding of a Rutkow’s plug
F. Frehner1, D. Eucker2, C. Glaser2, R. Rosenberg1 (1Liestal, 2Bruderholz)
Objective: Inguinal hernia repair is an often-performed procedure in general surgery. There are numerous different methods. Tension free mesh prosthetic methods are preferred today. Popular techniques
include the Lichtenstein’s operation, prolene hernia system and the (mesh-) plug repair. All three procedures are reported to be comparable in safety, recurrence and time to return to work. We present a case
with a patient who had undergone plug repair in the past and needed reoperation for femoral hernia.
Methods: Case presentation: A 69-year-old slender female patient with pain in the left groin presented
herself for consultation. She had open inguinal hernia repair on the same side 17 years ago but could
not tell the method. Operation or discharge reports were unavailable. Clinically and with ultrasound, we
diagnosed a femoral hernia as well as a small recurrent direct inguinal hernia. Laparoscopic revision
was indicated.
Results: Intraoperative we were surprised to find out the primary hernia 2003 was reconstructed inserting a Rutkow’s plug but no additional mesh. We removed the plug and did a transabdominal preperitoneal mesh repair, covering both the femoral and inguinal hernia.
Conclusion: Plug repair of inguinal hernia was initially introduced as a fast and simple method. Because of high recurrence rates, an additional mesh prosthetic was included to the procedure. The
method is reported as safe, but hernia experts and guidelines often advise against it. There are rare but
severe complications like ileus or migration of the plug into intestines or bladder.
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1 A and B. Preoperative axial and sagittal abdominal CT scan showing a giant inguino-scrotal
hernia.
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 Figure 2. Peroperative view showing doubtful intestinal ischemia.
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Figure 3 A and B. Preoperative and 3 months postoperative clinical view.
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The abdominal wall: a rare localization of endometriosis
C. Schürmann, B. Egger, J.-B. Lekeufack (Fribourg)
Objective: Endometriosis is defined as an extra-uterine and therefore ectopic implantation of endometrial tissue, affecting 8 - 15% of middle-aged women. Symptoms are most often cyclic. Reported
localizations are in the bladder, in the pelvic peritoneum, in the pleura space, in the lungs, as well as,
seldom, in the abdominal wall. We describe here the case of a young woman with an endometriosis
of the abdominal wall (EAW).
Methods: A 38-year-old female patient was addressed to our institution for 2 subcutaneous tumefactions in both iliac fossae (IF), repeatedly painful and evolving for the last 2 years. Her gynecological
history revealed a curettage for miscarriage, an insertion of an intra-uterine anti-conceptive device and
a cesarean section. On physical examination, 2 centimetric subcutaneous nodules (SN) could be palpated in both IF; the right quite painful the left one not. A further performed ultrasound confirmed an SN
in both IF; the two with a diameter of about 1cm, suggesting 2 subcutaneous cysts (Fig. 1). Then, the
patient underwent a surgical excision of both lesions.
Results: A complete resection of the 2 cystic nodules was achieved. Histology revealed for both lesions
partially cystic subcutaneous foci of endometriosis. Postoperative imaging with MRI, seeking for other
endometriotic lesions, showed a small mass in the left sacro-uterine ligament, thought to be another
implant of deep endometriosis (Fig. 2). This lesion remains untouched up to now.
Conclusion: According to the literature, EAW represents 1 to 4% of extra-genital localizations of endometriosis. EAW may be divided into 2 groups: spontaneous EAW and post-surgical or a scarring EAW.
Three different pathogenetic pathways (PP) may explain spontaneous EAW: retrograde menstruations,
metaplasia of coelomic epithelium in endometrial tissue under hormonal influence, and - as metastatic theory - venous and lymphatic embolization. The PP of a post-surgical or scarring EAW is an
in situ cellular graft of intrauterine tissue occurring at open uterine surgery. This PP corresponds well
to our patient who underwent cesarean section. EAW is best treated by excisional surgery. MRI is the
recommended imaging technique to detect deep endometriosis. After detecting an EAW, it is highly
recommended to search for synchronous pelvic endometriosis lesions which may be found in up to
25% of these patients.
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Implementation of a robotic ventral hernia repair program: results after 2 years of experience
J. Douissard, M. Hagen, I. Inan, A. Dupuis, A. Peloso, C. Toso (Geneva)
Objective: Robotic ventral hernia repair (RVHR) has gained recent popularity, combining anatomic
restoration principles with a minimally invasive approach. Faster post-operative recovery is suggested,
but data remain scarce especially in Europe. Results of the first 2 years of a RVHR program in a Swiss
university hospital are hereby reported.
Methods: RVHR program was implemented in September 2018. All patients undergoing primary (PH)
or incisional (IH) RVHR were included in an institutional open-label prospective quality database. Patients' baseline characteristics, intra-operative data, post-operative, and follow-up outcomes recorded
from September 2018 to September 2020 were analysed.
Results: Twenty-six PH and 58 IH were included; mean BMIs were 32.8+/-7.1 and 30.3+/-5.0kg/m2
respectively, mean ages 50.0+/-11.0 and 59.7+/-15.2 years, mean defect width 2.8+/-0.8 and 5.4+/2.6cm. Five patients (8.6%) in the IH group had defects >10cm in width. Multiple sites hernias represented 42.3% of PH and 63.8% of IH. All procedures were fully robotic, no conversion was necessary.
In the PH group, trans-abdominal pre-peritoneal (rTAPP) repair was the main approach (92.4%) and
mean total operative room (OR) time was 98.1+/-42.5min. Mean VAS (Visual Analog Score) was
2.5+/-1.7 at day 0, 61.5% of patients were ambulatory and 38.5% stayed 1-2 nights. Mean follow-up
was 49.9+/-25.9 days. One(3.8%) recurrence and 1(3.8%) surgical complication (umbilical perforation) occurred with no general complications. In the IH group, techniques included rTAPP (65.5%),
trans-abdominal retromuscular (rTARM, 31%) and totally extraperitoneal retromuscular (ReTEP,
13.8%) repairs. Fifteen patients required posterior component separation (transversus abdominis
release, 25.9%). Mean OR time was 179.6+/-82.3min, mean VAS 1.9+/-2.0 at day0, 19% of patients
were ambulatory, 44.8% stayed 1-2 nights and 27.6% 3-4 nights. Mean follow-up was 71.6+/-51.8
days. One (1.7%) post-operative complication (bleeding, embolization, no reoperation), 2(3.4%) recurrences, and 2(3.4%) general complications (1 functional ileus, 1 urinary retention) occurred.
Conclusion: Implementation of a RVHR program showed promising results, in a mostly overweight
and obese population. Post-operative outcomes suggest a potential advantage in post-operative recovery. OR time remained acceptable. Prospective comparative studies are ongoing to explore these
hypotheses.
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Mesh vs. no mesh after incarcerated inguinal hernia requiring bowel resection: full-service only in
selected patients
A. K. Dwertmann (Baden)
Objective: Mesh placement during emergency hernia repair for incarcerated hernia with bowel resection is still a controversy due to potentially increased postoperative complications. This retrospective
study aimed to evaluate whether postoperative complications were increased in hernia repair using
mesh placement in patients with incarcerated inguinal hernias requiring bowel resection compared
to no bowel resection.
Methods: A retrospective analysis of patients undergoing surgery for incarcerated inguinal hernias
between January 2012 and May 2018 was performed. All patients signed informed consent for retrospective data analysis. Patient characteristics, hernia- and operation type, hospital stay and complications within 30 days postoperatively were compared between patients with bowel resection and mesh
repair and bowel resection without mesh repair. Furthermore all patients with bowel resection were
compared to any operative repair without bowel resection after acute incarceration. Postoperative
complications were classified using the Clavien-Dindo classification.
Results: Sixty-five patients requiring surgery for incarcerated inguinal hernias were identified. Patients
requiring bowel resection were more often female (median 77y vs. 66y, p = 0.004). Median hospital
stay was 4 (2-90) days without bowel resection and 11 (4-25) days with bowel resection (p value
<0.001). Postoperative complications occurred more often after hernia reduction and bowel resection compared to no resection (67% vs. 36%, p=0.035). Fifteen patients required bowel resection
and concomitant mesh placement was performed in 10 patients. There was no difference in patient
characteristics between the groups of bowel resection with mesh versus without mesh. Complications
occurred in 70% of patients after bowel resection with mesh repair and in 60% after bowel resection
without mesh repair (p = 1.0). Severe complications, (defined as Clavien-Dindo grades 3-5) occurred
in 4 patients after bowel resection with mesh repair compared to none after bowel-resection only.
Conclusion: Our results suggest that women and the elderly are predisposed to bowel resection after acute inguinal hernia incarceration. Major complications in patients requiring bowel resection occurred only with mesh placement. The approach of bowel resection with concomitant mesh placement
after incarcerated inguinal hernia might be appropriate only in selected patients.

P95
Fluoroscopy-guided vs. navigated iliosacral screw placement with intraoperative 3D scan or postoperative CT control: impact of the clinical workflow on radiation exposure
H. Kuttner, E. Benninger, C. Meier (Winterthur)
Objective: Different techniques are known to guide and verify safe placement of iliosacral screws (ISS).
Fluoroscopy-guided (FSG) ISS placement or 3D navigation have provided similar results. Intraoperative 3D scanning following guide wire placement allows a correction of malpositioned guide wires
during the same procedure and may replace postoperative CT. Thus, revision surgery may be avoided.
However, higher radiation exposure for the conventional technique is a concern. It was the aim of this
experimental study to evaluate radiation exposure for three clinical workflows.
Methods: An anthropomorphic, cross sectional dosimetry phantom, representing the body of a male
human (173cm/73kg), was equipped with metal oxide semiconductor field effect transistors in various organ positions to measure organ specific radiation exposure. Each acquisition protocol was repeated three times to adjust the variability. The effective dose was calculated according to the guidelines of the International Commission on Radiological Protection. Radiation exposure was measured
for FSG placement of 2 transverse ISS based on clinical experience regarding fluoroscopy time (lateral
view 2 min; inlet and outlet views 1 min each). Additional measurements were conducted to calculate
the effective dose for a 3D scan as used for navigated ISS (3D high-quality), for intraoperative verification of proper guide wire placement (3D standard-quality) and for postoperative CT, using a state-ofthe-art scanner and protocol. The following workflows were compared: FSG including postoperative CT
(FSG-CT) vs. FSG with intraoperative 3D scan (FSG-3D) vs. navigation including an intraoperative 3D
standard-quality scan (NAV-3D).
Results: The effective dose for FSG-CT and FSG-3D were 5,12 mSv and 4.78 mSv, respectively. For
NAV-3D, the effective dose was the lowest (3.00 mSv). The effective dose of a high-quality 3D scan
required for navigation was 1.94 mSv, compared to 1.06 mSv for a standard-quality 3D scan. Radiation
exposure of a standard-quality 3D scan was comparable to postoperative CT (1.06 vs. 1,40 mSv) with
both counting for < 40% compared to the effective dose for FSG ISS placement (3.72 mSv).
Conclusion: Intraoperative 3D scanning can be recommended, either combined with prior FSG ISS
placement or following 3D navigation without increasing radiation exposure compared with alternative workflows with postoperative CT control.

P96
Radiation exposure of 3 standard fluoroscopic views used in iliosacral screw placement: organ involvement and potential implications for the surgical technique
H. Kuttner, E. Benninger, C. Meier, H. Kuttner (Winterthur)
Objective: Fluoroscopy-guided minimally invasive transverse placement of cannulated iliosacral
screws (ISS) through S1 and/or S2 is an established technique to stabilize fractures of the posterior
pelvic ring. Usually, three standard views (lateral (LV), outlet (OLV) and inlet (ILV)) are used. However,
this technique may be associated with a considerable amount of radiation exposure. It was the aim of
this experimental study to evaluate LV, OLV and ILV regarding effective dose and organ doses.
Methods: An anthropomorphic cross sectional dosimetry phantom, representing the body of a male
human (173cm/73kg), was equipped with metal oxide semiconductor field effect transistors in different organ locations such as red bone marrow, liver, stomach, colon, gonads and bladder to measure
radiation exposure. LV, OLV and ILV of the phantom were obtained with a mobile C-arm with three
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minutes of irradiation for each view. The acquisition protocol was repeated three times to adjust the
variability. This data was used to calculate the effective dose and the organ doses according to the
guidelines of the International Commission on Radiological Protection (ICRP).
Results: The effective dose was the lowest for LV (0.46 mSv/min) with about the double and fourfold
amount of that for OLV (0.95 mSv/min) and ILV (1.85 mSv/min), respectively. For LV, the highest organ
dose was found in colon (0.119mSv/min), followed by red bone marrow (0.090 mSv/min). For OLV,
colon (0.507 mSv/min) was also the most affected organ, followed by bladder (0.135 mSv/min). Regarding ILV, stomach showed the highest organ dose (0.918 mSv/min) and colon was also considerably affected (0.321 mSv/min).
Conclusion: Usually, the correct starting point of the guide wire is determined on LV. ILV and OLV are
then alternately applied for a proper visualisation of the advancing guide wire. Based on our study,
one should consider to advance the guide wire as far as possible exclusively guided by an exact LV to
reduce irradiation with the guide wire aimed strictly in line with the central beam of LV. ILV and OLV may
be used sparingly to confirm the correct wire position and to determine proper screw length. However,
if the radiological anatomy of LV is considered not to be sufficient enough for a safe advancement of
the guide wire, OLV and ILV may have to be used more often to improve safety despite higher radiation
exposure.

P97
Perioperative outcomes of CRS/HIPEC: analysis of a 10-year period in a mid-volume center
S. Taha-Mehlitz, J. Kurylec, R. Peterli, C. Kettelhack, S. Däster (Basel)
Objective: Cytoreductive surgery and hyperthermic intraperitoneal chemotherapy (CRS/HIPEC) has
been shown to improve survival in selected patients with peritoneal metastases. However, given its
extensive nature, CRS/HIPEC is usually associated with significant perioperative morbidity. The aim of
this study was to assess perioperative outcomes of CRS/HIPEC in a mid-volume center over a 10-year
period.
Methods: Data on all patients who underwent CRS/HIPEC from 2010 to 2019 was collected retrospectively. We assessed baseline and tumor characteristics, procedural techniques, and perioperative
outcomes focusing on morbidity and mortality.
Results: 80 patients were included in this study, 39 (48.7%) male and 41 (51.3%) female. Mean patient
age was 55.4 (±12.9) years and body mass index 24.6 (±4.2) kg/m2. Mean ASA score and Charlson
Comorbidity Index was 2.6 (±0.5) and 0.7 (±1.2) respectively. The main indications for CRS/HIPEC
were appendiceal tumors/ pseudomyxoma peritonei (32 (40%)) and colorectal cancer (26 (33.5%)),
followed by peritoneal mesothelioma in 6 (7.5%) patients, 3 (3.8%) patients with gastric and ovarian
cancer, respectively, and 10 (12.5%) with other less common tumor entities. The majority of patients,
75 (93.7%), underwent laparotomy and open HIPEC (“Colosseum” technique). 5 patients (6.3%), undergoing only prophylactic HIPEC, were treated laparoscopically. Mean peritoneal cancer index was
11.3 (±7.7) and the mean surgical time was 492 (±151) minutes. Chemoreagents used were mitomycin, oxaliplatin and cisplatin. All procedures were performed by one of two senior surgeons. Median
length of intensive care and hospital stay was 2 and 16 days respectively. Clavien-Dindo grade IIIb/IV
complications occurred in 13 patients (16.3%) and were associated with a significantly longer hospital
stay (p<0.001). Overall, the most common complications were urinary tract infection and acute renal
failure, which was significantly associated with the use of cisplatin (p=0.0164). The reoperation rate
was 10%, secondary to fascial dehiscence (n=5) and anastomotic leak (n=4). There were no postoperative deaths within 90 days.
Conclusion: The rate of major complications following CRS/HIPEC in our analysis was relatively low
with no perioperative mortality. This is comparable to reports from high-volume centers. CRS/HIPEC
therefore can be safely implemented in a mid-volume center.

P98
Gastric cancer with positive peritoneal cytology (CY+): survival benefit after induction chemotherapy
and conversion to (CY-)
M. Valletti, D. Eshmuminov, C. Gutschow, K. Lehmann (Zurich)
Objective: The optimal treatment in patients with gastric cancer and peritoneal disease remains controversial. Here we analyzed the role of peritoneal disease in patients with gastric cancer and the prognostic relevance of response to neoadjuvant therapy.
Methods: In this retrospective cohort analysis we analyzed patients with adenocarcinoma of the stomach or esophago-gastric junction from a single center operated between 2011 and 2019. According
to histology and lavage cytology patients were classified into four risk groups: A) negative peritoneal
cytology, B) positive cytology, converted to negative after neoadjuvant chemotherapy, C) no conversion after chemotherapy, and D) patients with visible peritoneal metastasis.
Results: Overall, n=172 patients were included. The majority of patients n=125 had no peritoneal disease, n=9 had positive lavage cytology which converted to negative after chemotherapy, no conversion was observed in n=5 and peritoneal metastasis was detected in n=33. Median overall survival
was not reached in patients without peritoneal disease and in patients who converted after chemotherapy, resulting in three-year survival rates of 65% and 53%. Median overall survival was reduced to
13 months (95% CI: 8.7-16.7) in patients without conversion and was 16 months (95% CI: 12-20.5) in
patients with peritoneal metastasis without difference between the two groups (p=0.36). Median disease-free survival (DFS) was not reached in patients without peritoneal disease, and was 21.7 month
after conversion, resulting in 82% and 64% of patients remaining free from disease at one year. In contrast, DFS at 1 year was only 20% in patients with persistent positive lavage cytology. The conversion
rate to negative lavage cytology related to the perioperative chemotherapy regimen was significantly
higher with FLOT (5-FU, oxaliplatin, docetaxel) compared to ECF (5-FU, epirubicin, cisplatin) (p=.027).
Conclusion: Overall survival of patients who convert to negative peritoneal cytology after neoadjuvant
chemotherapy may be superior compared to non-converted patients. Surgical treatment should therefore be considered. However, peritoneal recurrence remains frequent despite conversion, urging for a

better local control.

located in the left ischio-rectal fossa.
Methods: A 44-year-old premenopausal female patient was referred by her gynecologist to our surgical
department after diagnosis of a tumor located in the left ischio-rectal fossa. Apparently, the lesion had
progressed over the last 4 years. Histological examination of an infected and removed Bartholin cyst 4
years earlier had also shown a fragment of an altered lipoma. CT-scan and MRI of the pelvis revealed
a 6.5x5.2x 5.4 cm big lesion in the left ischio-rectal fossa with a mass effect on the left labia major
and the vaginal wall. Radiologically, the mass showed no characteristics of malignancy. After multidisciplinary discussion at our tumorboard, a transvaginal surgical resection of the mass was planned.
Results: The patient underwent complete tumor excision by a trans-vaginal approach in lithotomy position. Histology confirmed a 7x6x3.5cm big angiolipoma of the left ischio-rectal fossa. The postoperative evolution was uneventful and the patient was discharged home on POD 1.
Conclusion: Tumors of the ischio-rectal fossa are rare; most of them are stromal tumors. There are
only 3 cases of angiolipomas at this location reported in the literature. To characterize tumors at this
location, MRI is the gold standard for diagnosis and planification of the therapy since the exact location
and the size of the lesion as well as the potential malignancy may be best evaluated then. For lesions
not suspected to be malignant, the treatment is surgical without further investigations. In case of suspected malignancy, preoperative biopsies are mandatory to define the preoperative treatment strategy.
The surgical approach depends on the exact location of the lesion, negative resection margins are
crucial for prognosis.
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Figure
1 A and B. Axial and coronal pelvic MRI showing a mass
on the left ischio-rectal fossa.




P99
Indication to resect the hip joint completely?
T. Koller1, B. Fuchs2,3,4 (1Stans, 2Lucerne, 3Winterthur, 4Zurich)
Objective: Sarcomas of the proximal femur and around the acetabulum represent great challenges
mainly because of the complex local anatomy. It is often difficult to decide between oncological safety
and preservation of function. If surgery is opted for, consideration needs to address the local tumor
extension to decide whether transarticular or extra-articular resection is performed, and whether the
latter allows the preservation of the posterior column (“PAO-resection”).
Methods: A 62-year-old patient with a known Morbus Ollier presented with a new suspecting mass
around the anterior pillar of the acetabulum. Biopsy revealed a Chondrosarcoma grade 2/3. The pa
tient was advocated outside to undergo a transarticular resection despite intraarticular extent on imag- 


ing. Together with the patient, we opted for a PAO-resection with reconstruction of the hip joint using an 
arthroplasty with a Burch-Schneider Ring (Zimmer).
Results: The ramus superior of the os pubis was exposed with a Stoppa approach, to first perform the
osteotomy of the superior ramus of the pubic bone. The obturator neurovascular bundle was thereby
saved. Secondly, through a Gibson approach allowing a bigastric trochanter osteotomy we exposed
the proximal femur and the hip joint capsule. We performed the osteotomy of the proximal femur and
the periacetabular osteotomy. Afterwards we could resect the hip joint in its entirety. A Burch-Schneider
Ring (Zimmer) was inserted with a cemented hip cup. Then we implanted a cement free femoral shaft.
Finally, the bigastric trochanter osteotomy was fixed with wire-cerclages. The postoperative course
was uneventful. The resected specimen confirmed the acetabulum a chondrosarcoma, with direct
involvement of the hip joint.
Conclusion: Bone sarcomas around the hip joint need to be carefully evaluated if there is a penetration
into the joint. This approach evidenced that a transarticular resection would have been inappropriate to
treat this sarcoma, without rescue options. If there is joint involvement, a PAO resection is the treatment
option of choice and does not per se compromise hip function.

P100
Angiolipoma of the left ischio-rectal fossa: a very rare entity
M. Burgard1, F. Cherbanyk1, A. Feki1, A. Nobile2, B. Egger1, M. Chilcott1 (1Fribourg, 2Marly)
Objective: The ischio-rectal fossa is the largest space in the ano-rectal region delimitated superiorly
and medially by the levator ani muscle, medially by the external anal sphincter and laterally by the obturator internus muscle. Tumors of the ischio-rectal fossa are rare, most of them arise from the different
natural components including nerfs, vessels, muscle, skin and fat tissue; but they may also originate
from adjacent organs or be of miscellaneous origin. Stromal tumors are the most frequent tumors
found and all of them may be benign or malignant. We present the case of a patient with a big tumor

 







Figure
2 A, B and C. Peroperative view.
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Figure 2: Tumor in situ during explorative laparotomy
P101
The pelvic mass – a difficult entity to evaluate
A. Tilbury, M. K. Peter, B. Egger, M. Kauper (Fribourg)
Objective: Pelvic masses may present a diagnostic challenge. The majority of pelvic tumors arise from
gastrointestinal or genitourinary organs, ranging from a simple cysts or bowel abscess to ovarian cancer or soft tissue tumors (GIST, leiomyoma). Clinicians need to interpret symptoms and sort findings
from appropriate imaging evaluations to differentiate between benign and malignant diseases.
Methods: We present a case of a 47 years-old woman with chronic abdominal pain for more than two
years. A CT-scan showed a 9.8x5.4x4.1cm mass in the right iliac fossa. The gynecologic examination
including transvaginal ultrasound was not conclusive and tumor markers (CEA and CA-125) were
normal. A pelvic MRI showed a well-circumscribed solid tumor next to the right ovary, possibly arising
from the retroperitoneal space. (Fig 1) A PET-CT scan confirmed the mass with a moderate tissue
uptake (SUVmax: 3.4). A GIST or leiomyoma was suspected and after interdisciplinary discussion at
our tumorboard an explorative laparotomy performed.
Results: Intraoperative findings showed a soft tissue tumor adherent to the right ovary and the retroperitoneal space without infiltration of other structures. (Fig 2) A total resection of the tumor (R0)
with unilateral salpingo-oophorectomy was performed. (Fig 3) On pathological analysis, the mass
was found to be a benign leiomyoma; a GIST could be excluded. (Fig 4) The patient recovered without
complications and the 6 weeks follow-up uneventful.
Conclusion: Primary leiomyoma of the ovary is a very rare benign tumor accounting for about 0.5% 1% of all benign ovarian tumors. Imaging may help to make the differential diagnosis, however, correct
diagnosis is only revealed by histopathologic evaluation. Preoperative fine-needle aspiration biopsy is
not recommended due to the risk of tumor cell seeding, especially when a GIST is considered. Although
rare, ovary leiomyoma should remain in the list of the differential diagnosis, especially in females with
chronic abdominal pain and a pelvic mass. Consequently, a radical surgical resection is the choice
of treatment.

Figure 3. Dorsal view of the tumor. Right ovary at the top of the Debakey forceps.
HE stain: mesenchymal lesion including fusiform cells with eosinophil

cytoplasma arranged in crossed bundles. Absence of malignancy criteria
Figure 3: Dorsal view of the tumor.
Right ovary at the top of the Deb
(no necrosis, no mitotic excess, no cytonuclear atypia).

Immunohistochemistry:
Dog1 negative

Mib-1 positive

SMA diffusely positive

Figure 4. Histopathology and immunohistochemistry results.
Figure 4: Histopathology and immunohistochemistry results

Figure 1: MRI pelvis: tumoral mass

Figure 1. MRI pelvis: tumoral mass.

Figure 1: MRI pelvis: tumoral mass

Figure 2. Tumor in situ during explorative laparotomy.

Figure 2: Tumor in situ during explorative laparotomy
Figure 2: Tumor in situ during explorative laparotomy
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P102
DNA damage inhibitor induced synthetic lethality improves tumor cell killing: a novel concept to improve locoregional treatment of peritoneal metastasis
S. Ulugoel, L. Russo, L. Roth, S. Bruppacher, R. Freire dos Santos, A. Gupta, K. Lehmann (Zurich)
Objective: Locoregional treatment modalities of peritoneal metastasis, e.g. cytoreductive surgery/
hyperthermic intraperitoneal chemotherapy (CRS/HIPEC) and Pressurized Intraperitoneal Aerosol
Chemotherapy (PIPAC), can improve overall survival rates for selected patients. However, local recurrence rates remain high, possibly due to remnant cancer cells. Therefore, novel local therapeutic
strategies are urgently needed. We hypothesize that the combination of locoregional treatment and
DNA damage sensing inhibitors could elicit synthetic lethality and enhance efficacy of current surgical
therapies. To test this, we first determined cytotoxicity of existing treatment protocols and in a second
step, of their combination with DNA damage sensing inhibitors on colorectal cancer cells and patientderived organoids.
Methods: Colorectal cancer cell lines (HT-29 and HCT-8) were treated with various cytotoxic drugs
(Mitomycin C, Oxaliplatin, Cisplatin, Doxorubicin, Irinotecan, Melphalan, Paclitaxel) for 60 minutes
with or without hyperthermia. Dose-response curves were generated to calculate drug concentrations
required to eliminate 50 percent of tumor cells (IC50). Next, DNA damage sensing inhibitors (ATR-,
Chk1-, ATM-, PARP-inhibitor) were added for 96 hours on colorectal cancer cells and patient-derived
organoids. Cell viability was assessed using CellTiterGlo®.
Results: All calculated IC50 values, on various colorectal cancer cell lines and different drugs, were
higher than the drug concentration currently used in clinic. Combining cytotoxic drugs together with a
Chk1-, ATM- or PARP-inhibitor did not result in synthetic lethality, but showed additive toxicity. Only the
combination with low-dose ATR inhibitors and chemotherapy resulted in strong synergistic effects, and
decreased tumor cell viability by 84.1%, compared to cells treated with chemotherapy only.
Conclusion: Protocols that are commonly in use for locoregional treatment eliminate less than 50 percent of tumour cells in vitro, indicating that current approaches are far from being sufficient cytotoxic
on a cellular level. In a preclinical model, combination of locoregional treatment with an ATR inhibitor
had a dramatic effect on tumor cell eradication. This finding is novel and may offer a chance to improve
local tumor control for peritoneal metastasis, and finally, offer a better long-term control in patients.

P103

P104

Not always cancer
M. Ehrler, J. Wilimsky, R. Schmid, C. Viehl (Biel)

CT-guided navigation in bone tumor surgery
T. Koller1, A. Alfieri2, B. Fuchs3,2,4 (1Stans, 2Winterthur, 3Lucerne, 4Zurich)

Objective: The incidence of tuberculosis (TB) in developed countries is increasing, but only 5% are
affecting the abdomen (aTB). One differentiates between intestinal, peritoneal, nodal and mixed type
of aTB. There are several pathways tuberculosis can involve the abdomen: hematogenous, by ingestion, lymphogenous or from tubercular focus. Approximately 15 to 25% of all cases have concomitant
pulmonary TB. Classic symptoms of aTB are fever, anorexia and weight loss, but most of the symptoms
are unspecific. In general, TB is a disease affecting immunocompromised people, in 12% it is associated with HIV. Only patients with complications may need a surgical therapy.
Methods: A 40 years old Filipina with a left-side cervical mass was referred to our department for further diagnostics. She has been living in Switzerland for 5 years. No further medical history. A cervical
MRI demonstrates in the visible upper lung sections multiple pulmonary nodules. An additional abdominal CT scan (Fig. 1) detected an abdominal mass, suspicious for a peritoneal carcinosis. According to the decision of our multidisciplinary meeting we decided to perform a diagnostic laparoscopy.
Results: Intraabdominally we found plenty of suspicious lesions on the surface of nearly every organ
and on the peritoneum (Fig. 2). The origin of these lesions was not evident intraoperatively. Several
biopsies were taken. Histologically a granulomatous formation could be verified. Ziehl-Neelsen staining
proved a peritoneal tuberculosis.
Conclusion: Against the expectations, a cancer could be excluded. A first-line mycostatic therapy with
pyrazinamide, isoniazid, ethambutol and rifampicin was introduced immediately. A biopsy of the cervical cyst showed also mycobacterium tuberculosis. With respect to elevated liver enzymes, we postulated also a tuberculosis of the liver.

Objective: Resection of bone tumor can be very challenging, specifically around the spine or the pelvis.
With the help of preoperative 3D-planning tools, patient specific cutting guides can be manufactured,
or navigation can be used intraoperatively to greatly increase the accuracy of resection. Herein, we
report on the application of CT_guided navigation for the resection of a bone tumor of the spine.
Methods: A 15-year-old patient presented with a recurrent osteolytic lesion in the lumbar vertebra (L4).
2 years ago, an aneurysmal bone cyst (ABC) was curetted with dorsally instrumented spondylodesis
L4/L5. Biopsy revealed a rearrangement of the USP6 gen on FISH analysis, confirming recurrent ABC.
Because of the close relationship to the spinal cord and the spinal nerve roots, we planned a curettage
with a CT-guided navigation (Medtronic).
Results: A dorsal approach was used to the lumbar spine and the forth-lumbar vertebra with the ABC
was localized. We installed the Medtronic navigation tools (the O-arm, stealthAIR and the planare
probe). With the help of this navigation, orientation on the local anatomy was greatly improved and
a complete curettage of the lesion could be performed, without penetration of the bone into the spinal
canal. Installation of the navigation took 15’ of OR time. The postoperative biopsy confirmed the ABC.
The postoperative course was uneventful.
Conclusion: CT-guided navigation surgery is already widespread in neurosurgery and other surgical
fields. We could demonstrate that also in selected bone tumor surgery, specifically in a bone tumor
with close proximity of nerves or vessels, navigation is a helpful tool, without greatly extending the
OR time.

P105
Zonen-abhängige akute Veränderungen der Mikrozirkulation abdominaler Organe und der Extremität
nach balloon occlusion of the aorta (REBOA) – ein experimentelles Modell
S. Halvachizadeh, L. Mica, M. Lipiski, M. Teuben, Z. Rancic, V. Neuhaus, R. Pfeifer, H.-C. Pape (Zurich)
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Fig. 1 preoperative CT scan with suspicion of carcinomatosis peritonei

Objective: Resuscitative endovascular balloon occlusion of the aorta (REBOA) kann unteranderem
in Patienten mit unkontrollierten Blutungen verwendet werden. Jedoch gibt es wenig Literatur über
Zonen-abhängige Effekte von REBOA auf diverse Organe. Das Ziel dieser Studie war es in einem Grosstiermodel, den Effekt von REBOA auf diverse Organe zu untersuchen.
Methods: Nach Allgemeinnarkose wurden männliche Schweine einer medianen Laparotomie unterzogen um intra-abdominale Organe zu exponieren REBOA wurde platziert in Zone 1 (Zwischen linker
A. subclavia und Truncus coeliacus), Zone 2 (zw. Truncus coeliacus und distaler a.renalis) und Zone
3 (kranial der Iliakalbifurkation). Lokale Mikrozirkulation wurde am Magen, Dünndarm, Kolon, Leber
und Nieren, sowie am M.vastus medialis gemessen (O2C, Lea Germany). Invasive Blutdruckmessung
wurde in den Karotiden sowie and der A. femoris gemesse. Ischämie-Reperfusionszeit war je 10 Minuten mit komplettem Verschluss.
Results: Zur Baseline zeigten die Nieren die höchste Flussrate (208.3±32.9 A.U.), gefolgt vom Kolon
(205.7 ± 36.2 A.U.). Während der Okklusion in Zone 1 verringerte sich der Blutfluss aller intra-abdominalen Organe signifikant (p<0.001). Die Zirkulation am Kolon verringerte sich um 75%, die des
Magen um 44%. Die Flussrate der Extremität zeigte keinen sig. Abfall. Während Verschluss in Zone 2
zeigte das Kolon einen Fluss-abfall von 78%, Dünndarm von 53% und die Nieren 65%. Extremität ohne
signifikante Änderungen. Während Verschluss in Zone 3 keine signifikanten Änderungen der Flussrate.
Conclusion: Alle intra-abdominalen Organe zeigten signifikante Veränderungen der Mikrozirkulation
während REBOA. Die Organe reagierten unterschiedliche stark auf denselben Verschluss. Die Zirkulation der Extremität schien nicht Beeinflusst zu werden von einem kurzzeitigen REBOA.

P106
A combined Morel-Lavallée lesion and traumatic abdominal wall hernia leading to an iatrogenic small
bowel perforation: a case report
C. Baum, H. Eckhardt, D. Rikli, D. Cadosch (Basel)
Fig. 2 laparoscopic view

Fig. 2 laparoscopic
view
Figures
2. laparoscopic
view.

Figures 3. Ziehl-Neelsen staining with visible microbe (arrow).

Fig. 3 Ziehl-Neelsen staining with visible microbe (arrow)

Objective: Pelvic fractures are associated with Morel-Lavallée lesions (MLL) in between 8 and 30%
of cases. The combination of a pelvic fracture with a MLL and traumatic abdominal wall hernia is
rare whereby only one case to date has been described in the literature. MLL are defined as degloving injuries with detachment of the subcutaneous tissue from the underlying deep fascia and may be
associated with severe complications. An unexpected complication is reported in the following case.
Methods: We report the case of a 59-year-old polytraumatized women who was brought to our emergency department after a motor vehicle accident. On arrival the patient was in hemorrhagic shock. A
primary survey and subsequent CT scan revealed a bilateral blunt thorax (serial rib fractures with flail
chest) and abdominal trauma with a liver laceration (Moore grade I) and a traumatic abdominal wall
hernia above the right anterior superior iliac crest with an orifice of 10 mm. Additionally, the patient
sustained an unstable right pelvic fracture (lateral compression type III), a left acetabular T fracture
with dislocation of the left hip and a right intertrochanteric fracture.
Results: Damage control surgery was performed, which included left hip reduction and reduction and
stabilization of the pelvis with a supraacetabular external fixator. On the second day after surgery,
stool-like secretions were noted at the pin sides of the external fixator. Revision surgery revealed an
iatrogenic perforation of small bowel, which was herniated into the MLL, caused by the pins of the
external fixator. The pins were removed and a small bowel segment resection with direct hernia repair
in intraperitoneal onlay mesh technique was performed over a medial laparotomy.
Conclusion: We present a case of a pelvic fracture combined with a MLL and a traumatic abdominal
wall hernia with subsequent iatrogenic small bowel perforation. The extent of a traumatic abdominal
wall hernia can be underestimated both clinically and radiologically. Intra-abdominal structures may
herniate far distally through the traumatic abdominal wall hernia in the presence of an associated MLL.
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Tailored versus conventional lateral internal anal sphincterotomy: a systematic review and metaanalysis of randomized controlled trials
J. Meyer1,2, R. Troller2, I. Uhe1, A. Balaphas1, F. Ris1, M. Powar2, R. J. Davies2 (1Geneva, 2Cambridge/UK)
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Lipidomic analysis in a porcine polytrauma model show a significant posttraumatic increase of acylcarnitines and phosphatidylserine
Y. Kalbas1, Y. Kumabe2, S. Halvachizadeh1, T. Hornemann1, P. Cinelli1, R. Pfeifer1, H.-C. Pape1 (1Zurich,
2
Kobe/JP)
Objective: Posttraumatic release of pro-inflammatory mediators and the subsequent inflammatory
response are key components in the development of complications in polytraumatized patients. New
methods of investigating specific circulating and organ bound lipids have found rapidly increasing usage investigating metabolic and cardiovascular disease, however have not yet been applied in the field
of trauma. Several lipid subgroups have been shown to have pro-inflammatory properties. In this study,
we investigated the posttraumatic Intravasation of 233 specific lipids in a well-established porcine
polytrauma model.
Methods: 54 male Pigs (Swiss landrace) weighing 50 ± 5kg underwent general anesthesia for 6
hours. Pigs were split in polytrauma, Monotrauma and sham group. Polytrauma group received a
combined injury of blunt chest trauma with a lung contusion (bolt shot, 9 x 17 Dynamit Nobel to the
right chest), a grade II (AAST) liver laceration, controlled hemorrhagic shock (mean arterial pressure
(MAP) 30 ± 5 mm Hg for 60 minutes, and femoral shaft fracture (bolt shot on a T-shaped panel).
Mono trauma group received an isolated femoral shaft fracture. After 60 minutes, all fractures received
intramedullary nailing and polytraumatized animals were resuscitated with crystalloid fluids. Venous
blood was taken regularly from baseline to 6h post trauma. Lipid concentrations and lipid composition
were investigated using mass spectrometry. A total of 233 specific lipids were analyzed.
Results: Lipids were organized into 17 subgroups based on molecular characteristics. Total lipid concentration showed a significant (p<0.05) decrease 2-6 hours post trauma in polytrauma group. Eight
specific subgroups (CE, CerG, CerG3, Coenzyme Q10, LPC, PG and SM) showed the same results. Two
subgroups (Acylcarnitines) and (Phosphatidylserine)) showed a significant increased after trauma in
the polytrauma group
Conclusion: Our data clearly suggests significant changes to intravasal lipid composition after trauma
and treatment. The significant increases in the AcCa and PS subgroup are especially interesting as
AcCa is assumed to have pro-inflammatory potential. Pathways however, have not been sufficiently
investigated yet. Further research in the role of posttraumatic lipid intravasation, especially of AcCA
should be beneficial in understanding posttraumatic inflammatory response.
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Closed or open technique for lateral internal anal sphincterotomy? A systematic review of randomized
controlled trials
J. Meyer1,2, A. Xanthis2, I. Uhe1, A. Balaphas1, F. Ris1, M. Powar2, R. J. Davies2 (1Geneva, 2Cambridge/UK)
Objective: Our objective was to review randomized controlled trials (RCT) comparing closed and open
techniques for lateral internal anal sphincterotomy (LIAS).
Methods: In a PRISMA-compliant systematic review, Medline, Embase and CENTRAL were searched
for RCTs comparing closed and open techniques for LIAS. Qualitative assessment was performed.
Cochrane Collaboration’s tool for assessing risk of bias in randomized trials was used.
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Results: One hundred and fifty-seven articles were identified. Thirty-eight duplicates and 113 articles
were excluded after title/abstract and full-text screening, leaving 6 RCTs for the qualitative analysis.
Included RCTs randomized 528 patients between the open (263 patients) and the closed techniques
(265 patients). Quality of RCTs was judged to be of high risk of bias. High heterogeneity in terms of
outcome reporting prevented meta-analysis. All trials reported excellent fissure healing rate for the two
interventions at one month. Fissure healing was similar between the two techniques for 3 RCTs. There
was no difference in the incidence of fissure recurrence at 6 months (1 RCT). The incidence of anal
incontinence ranged from 0% to 25%. Two RCTs reported a higher incidence of post-operative anal incontinence at 5-7 post-operative days with the open technique (21.3% versus 4.3%, p=0.027; 25% versus 5.3%, ns). However, that incidence was similar between groups at 1 month, 1.5 month, 2 months,
6 months, 1 year and 2 years. Mean resting anal pressure was shown to decrease in both groups after
surgery (2 RCT). However, the mean resting and squeeze anal pressures were not different between
groups (1 RCT). Two RCTs reported shorter length of stay for the closed technique and one reported
decrease postoperative pain with the closed technique.
Conclusion: Both open and closed techniques for LIAS present good results in terms of fissure healing.
However, some RCTs report better outcomes in terms of anal incontinence, post-operative pain and
length of stay with the closed technique. These results have, however, to be mitigated by the low quality
of included RCTs.
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Objective: Our objective was to review randomized controlled trials (RCT) comparing tailored (internal
sphincter division to the level of the fissure apex) and conventional (internal sphincter division to the
level of the dentate line) techniques for open lateral internal anal sphincterotomy (LIAS) to treat chronic
anal fissure.
Methods: Medline, Embase and CENTRAL were searched for RCTs comparing open LIAS with tailored
and conventional internal sphincter division. PRISMA recommendations were followed. Risk difference
(RD) for fissure healing was determined using a model with random effects. Cochrane Collaboration’s
tool for assessing risk of bias in randomized trials was used.
Results: One hundred and fifty-seven articles were identified. Thirty-eight duplicates and 115 articles
were excluded after title/abstract and full-text screening. Four RCTs representing 307 patients were
included in the qualitative and quantitative analyses. No difference was found between the tailored and
conventional techniques in terms of fissure healing at one month (4 RCTs, RD: 5%, 95% CI: -9% to 20%,
I2: 79%, p=0.45) and at longer follow-up ranging between 2 and 6 months (3 RCTs, RD: 2%, 95% CI:
-6% to 2%, I2: 0%, p=0.40). One RCT reported a higher incidence of fissure recurrence with the tailored
technique at one year (10.5% versus 0%) but it did not reach significance (p=0.06). However, higher
incidence of anal incontinence was found after the conventional technique when compared to the
tailored technique at early post-operative follow-up (1 RCT, 37.5% versus 4.2%, p=0.01), at 4.5 month
(1 RCT, 10.9% versus 2.2%, p=0.04) and at 8 months (1 RCT, 4.3% versus 0%, p=0.03). Resting anal
pressure decreased significantly after surgery but was not different between groups (1 RCT). Included
RCTs were at high risk of bias.
Conclusion: The tailored technique for open LIAS allows equivalent fissure healing rates compared
with the conventional technique, and is associated with a lower incidence of anal incontinence. These
results have, however, to be considered in the context of the quality of included RCTs.
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Rectocele’s minimal invasive treatment using macro-rubber band-ligations
X. Delgadillo, P. Wuthrich (La Chaux de Fonds)
Objective: The most effective surgical or conservative technique for rectocele has not yet been clearly
stablished. A prospective single centre study was carried out to compare the results of a minimal invasive macro-rubber band ligations (MRBL) anorectal technique in a consecutive series of patients with
symptomatic rectocele.
Methods: From January 2015 to January 2020, all patients with obstructive defecation disorders were
admitted in our unit for diagnosis of an anterior rectocele. On the basis of clinical and radiological
parameters, 50 women were included for the Macro-Rubber band ligation as a minimally invasive
procedure treatment for internal mucosal prolapse at the anterior wall of the rectum.
Results: Mean age, 71.8+/-19.1 years, after a pre-procedure's enema, the MRBL duration time was
<6 min (max 3 macro rubber bands) as an out-patient clinic intervention. 48h VAPS was significantly
lower in all patients. Main post-operative complications were: minimal bleeding after the procedure
(7.8%), ulcer of the rubber banded site (3.0%), distal rectal scared-fibrosis (2.0%, 1 case recurrent
therapy 4 times). Delayed healing of the internal wound (12.0%). Just 3 patients complained of transient dyspareunia. Postoperative defecography showed a complete absence of the rectocele in 44.0%
of patients and reduction of size in the others. 3 months after the MRBL a rectal manometry exploration
showed significant improved patterns in quality of evacuatiation of stools (68%). Symptoms recurred
in 48% of the patients after the first MRBL, motivating us to repeat the procedure 32% twice and 18%
3 times.
Conclusion: Minimal invasive treatment for rectocele by MRBL procedure achieved a good control of
the internal mucosal prolapse. It is a safe & reproductible technique, and it has shown different patterns
of post-operative minor complications: bleeding or dyspareunia. Functional results are encouraging
to continue with the procedure. Easy to perform and easy to repeat as it was associated to patients
satisfaction.
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Regenerative therapy with autologous stromal vascular fraction derived mesenchymal stem cells and
platelet-rich plasma to treat complex perianal fistula
G. Pozza, C. Gingert, M. Adamina (Winterthur)
Objective: Curing complex anal fistula can be extremely challenging. This ongoing study investigates
the healing rate of patients with complex anal fistula after regenerative therapy with autologous stromal vascular fraction derived mesenchymal stem cells and platelet-rich plasma (SVF-PRP).
Methods: Consecutive patients with complex anal fistula were prospectively followed for 12 months.
MRI was performed before and at 4 and 12 months after treatment with SVF-PRP. Complex fistula
were defined based on their relationship to the sphincter and patient factors such as multiple previous
anal surgery and incontinence. Continence was assessed at each clinical visit prior and after SVF-PRP
using the Vaizey score. Fistula were drained with setons for at least 6 weeks prior SVF-PRP. SVF-PRP
was standardized as follows: a lipoaspirate was harvested from subcutaneous abdominal fat, centrifugated twice and fractionated to yield SVF. PRP was obtained from peripheral blood. Fistulectomy was
performed, the internal orifice closed and the excised external orifice left open. SVF-PRP was injected
around the fistula. Patients showered their excision wound until dry.
Results: 14 patients (8 men and 6 women) were included between December 2019 and January
2021. Median age was 39 years with an interquartile range (IQR) of 32-49. 2 patients suffered from
perineal Crohn’s disease and 12 had complex fistula of cryptoglandular origin. All were heavily pretreated. SVF-PRP fistula repair was performed at a median of 20.5 months (IQR 5-28) after the initial
diagnosis with a median of 3 prior fistula surgeries (IQR 2-4). The median operation time was 82
minutes (IQR 74-96). All patients were discharged on postoperative day 1. The median follow up was 6
months (IQR 2-10). There was no deterioration in continence during follow-up. 1/14 patient developed
an abscess and experienced an early failure within 6 weeks of SVF PRP for an early success rate of
93%. All others patients were back to work and leisure activites with no limitations. At 4 months of
follow-up, 9/10 patients were clinically well with no active fistula in MRI. Last, 4/4 patients reached 12
months follow-up and demonstrated clinical and MRI complete healing.
Conclusion: SVF-PRP is a safe and promising addition to the broad armentarium of treatments for
complex perianal fistula.
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Extramammary perianal Paget’s disease: a case report of a rare disease
M. Guidi1, S. Bock1, C. Maurus2, S. Bischofberger1, W. Brunner1, L. Vines1, B. Schmied1, L. Marti1
(1St.Gallen, 2Sion)
Objective: Extramammary Paget’s disease (EMPD) is an uncommon intraepithelial neoplasm and
only few cases have been reported in the literature. The disease originates in skin areas rich in apocrine
glands such as the anogenital region and axilla. Here we present a recent case of perianal Paget’s
disease (PPD).
Methods: A 54-year-old otherwise healthy male patient, presented to us in 2013 with perianal pain.
Rectal examination showed a lichenoid lesion in the perianal region. The skin biopsy resulted in an
EMPD. 2014 and 2016 a complete excision and a VY-Flap were done with histologically free margins.
The Patient developed a recurrence in 2019 and a local excision was done yet again but histologically
the PPD was adjacent to the margins. Furthermore a conservative therapeutic trial with Aldara (Imiquimod) and Vertegen was unsuccessful. Due to the risk of loss of function, an additional local excision
was not an option. So we decided to perform an excision with intra-surgical frozen section analysis
(Moh’s micrographic surgery) and a rectocutaneous pullthrough anastomosis.
Results: The surgery was performed in January 2021. We started with resection of the anal canal and
anal rim (Fig. 1). In intraoperative frozen section analysis the PPD reached the aboral surgical margin
at 11 to 1 o’clock in lithotomy position so that an additional resection was needed (Fig. 3). Afterwards
the anal canal and rectum was dissected above the pelvic floor (Fig. 2). Furthermore, the laparoscopic
mobilisation of the rectum and the resection of the distal third of the rectum were performed. Histological frozen section analysis confirmed a negative resection margin. In the next step we performed the
rectocutaneous anastomosis (Fig. 4/5). The perfusion was very well. Finally, a temporary ileostomy
was confected to protect the rectocutaneous anastomosis.
Conclusion: PPD is a rare disease, which is still a diagnostic and therapeutic challenge. There is no
broad consensus of how to manage EMPD and whether local excision versus radical surgery is advisable in view of the associated risk of adenocarcinoma. Complete resection of the anal canal and distal
rectum and reconstruction with a rectocutaneous pullthrough anastomosis can cure PPD and restore
function in patients, in which local radical resection is not an option.

Figure 1. Aboral resection ring divided in four quadrants
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Non-excisional laser therapies for hemorrhoidal disease, a systematic review of the literature
G. Longchamp, E. Liot, J. Meyer, C. Toso, N. C. Buchs, F. Ris (Geneva)
Objective: New treatments are emerging for grades II and III hemorrhoidal disease (HD), including nonexcisional laser therapies. However, so far, their efficiency has not been demonstrated and is based on
low level evidence. Therefore, we aimed to systematically review the efficiency of non-excisional laser
therapies for HD.
Methods: MEDLINE/Pubmed, Web of science, Embase, and Cochrane were searched from database
implementation until the April 17th, 2020. We included original studies reporting at least one of surgical indicators of postoperative outcomes of non-excisional laser therapies, encompassing laser hemorrhoidoplasty (LH) and hemorrhoidal laser procedure (HeLP). The main outcome measures were the
improvement, persistence, resolution or recurrence of HD, reoperation, intraoperative and postoperative complications, postoperative pain and return to normal activities.
Results: Fourteen studies describing LH and HeLP were included, representing 1’570 patients. The
main intraoperative complication was bleeding (0%-1.9% of pooled patients for LH, 5.5%-16.7% of
pooled patients for HeLP). Postoperative complications occurred in up to 64% of patients after LH
and 23.3% after HeLP. Resolution of symptoms ranged between 70% to 100% after LH, and between
83.6% to 90% after HeLP. Moreover, four randomized controlled trials included in our review reported
similar resolution after LH compared to hemorrhoidectomy or mucopexy, and after HeLP compared
to rubber band ligation. Recurrence rate was reported to range between 0% to 11.3% after LH, and
between 5% to 9.4% after HeLP. When compared to hemorrhoidectomy, LH showed conflicting results
with one randomized controlled trial reporting similar recurrence rate, but another reporting decreased
recurrences associated with hemorrhoidectomy. Laser therapies showed lower postoperative pain
than hemorrhoidectomy or rubber band ligation.
Conclusion: LH and HeLP are safe and effective techniques for the treatment of grades II and III HD.

Figure 2. Dissection of the anal canal and rectum
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Figure 3. Additional resection at 10 to 2 o’clock in lithotomy position.
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Conclusion: The treatment strategy of PSD in DE, AT, and CH varied markedly, whereas the uptake of
the 2014, evidence-based treatment guidelines of PSD, was still in progress. Indeed, incision of acute
PSD and secondary excision of chronic PSD using an off-midline closure were not yet the preferred
treatment options, in spite of current evidence.
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Figure 4. Rectocutaneous anastomosis
Figure 4. Rectocutaneous anastomosis.
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Combination of autologous platelet-rich plasma and overlapping sphincteroplasty for anal incontinence: a preliminary case series
A. Balaphas, J. Meyer, B. Schiltz, E. Liot, N. C. Buchs, C. Toso, F. Ris (Geneva)

Figure 5. Rectocutaneous anastomosis

Objective: Autologous platelet-rich plasma (PRP) has been proposed to treat injured skeletal muscle.
Overlapping sphincteroplasty constitutes the surgical treatment for anal sphincter injury-induced incontinence but is associated with a high incidence of symptoms recurrence. We hypothesized that
PRP activated or not with autologous thrombin, could improve muscle healing after sphincteroplasty
and lead to a better anal function. Our aim was to assess the feasibility and safety of this approach.
Methods: The blood of patient was collected using RegenKit (RegenLab, Le Mont-sur-Lausanne) and
processed to obtain PRP and thrombin before anaesthesia induction. Reconstruction was performed
with an overlapping suture of external sphincter using Maxon 2.0. PRP was injected into the muscle
edges after the reconstruction. Evolution of incontinence symptoms and deviation of postoperative
course were examined.
Results: Two women, of 55 and 63 years old, suffering from anal incontinence underwent the procedure. In the first patient, PRP activated with patient blood thrombin demonstrated a better retention into
the reconstruction. A slight wound dehiscence was also observed in this patient. After a follow-up of
respectively 11 and 14 months no adverse effect was observed. At the end of follow-up, Jorge-Wexner
incontinence score decreased from 15 to 5 for the first patient and from 18 to 11 for the second patient.
Conclusion: Injection of PRP into muscles during overlapping sphincteroplasty is feasible. Further studies need to be conducted to show potential benefits of this strategy on anal continence.
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Treatment of pilonidalis sinus disease in Switzerland, Austria, and Germany
G. Pozza1, T. Lamdark1, R. Schneider2, R. N. Vuille-dit-Bille1, R. M. Dettmer3, N. Peters3, M. M. Luedi4,
D. Doll3, M. Adamina1 (1Winterthur, 2Duesseldorf/DE, 3Vechta/DE, 4Bern)
Objective: An authoritative guideline for German speaking countries detailing the treatment of Pilonidalis Sinus Disease (PSD) was published in 2014. The present study surveyed its uptake in Germany
(DE), Austria (AT), and Switzerland (CH).
Methods: All public and private listed hospitals in DE, AT, and CH were queried. The online survey analyzed current treatment strategies for acute and chronic PSD and its evolution over time. Comparisons
between countries and compliance to guidelines recommendations was assessed using t-test, chisquare and contingency table.
Results: A total of 546 hospitals completed the survey (DE 454, AT 40, CH 52) for a return rate of
42.5%. Median (m) number of beds/hospital differed (DE 300 (range 13-2000), AT 263 (range 170500), CH 186 (range 95-300, p=0.001). The yearly number of PSD surgery/hospital was similar between DE (m=38), AT (m=50), and CH (m=30), so as the share of procedures for recurrent PSD (DE:
18.0%, AT 18.2%, CH 19.7%). In AT and CH, acute PSD was treated by a two-stage procedure with primary drainage of the abscess and subsequent excision once infection had subsided (AT 67%, CH 64%
(p=ns)). Conversely, in DE, surgeons preferred a full excision with an intended one-stage procedure
(DE 60.3% p < 0.0001). Regarding chronic PSD, the favored treatment in all three nations was wide
excision with secondary wound healing, which was dominant in Germany (DE 69,6%, AT 40%, CH
38%). Conversely, off midline closure was more prevalent in AT (60%) and CH (62%), when compared
with DE (37%, p=0.001). Amongst wound closure techniques, off-midline closure was most frequently
performed in all three countries (DE 17%, AT 36%, CH 11%), while many still used a primary midline
closure (DE 19.4%, AT 45%, CH 31%). When a flap was performed, Limberg’s procedure was most
common (DE 85.5%, AT 77%, CH 67%, p = ns). In all three nations, the share of off midline closures and
flap techniques increased markedly over the last 20 years.

76

swiss knife 2021; 18: special edition

Robotic assisted resection of tailgut cysts is safe and feasible
I. F. Rompen, A. Scheiwiller, A. Winiger, J. Metzger, J.-M. Gass (Lucerne)
Objective: Tailgut cysts are rare remnants of the embryological hindgut. Resections of these findings
are difficult due to the narrow and delicate presacral space where they are usually found. Many different approaches have been described in literature but to date, no studies have been performed concerning robotic surgery for this entity. Therefore we conducted a retrospective study to evaluate outcome
parameters of the robotic assisted anterior approach for resection of tailgut cysts and to compare our
results with available literature.
Methods: Data was retrospectively obtained from hospital records of all patients with robotic assisted
resection of tailgut cysts between 01/2017 and 06/2020. Outcomes include baseline characteristics,
pre-operative radiological workup, operative time, postoperative histopathological results as well as
30-day complication rate.
Results: Between 01/2017 and 06/2020, five patients underwent robotic assisted resection of tailgut
cysts in our clinic. All patients were female and mean age was 47.2 years (range 31.6-63.1 years). Only
one patient reported to have local symptoms that could be attributed to the tailgut cyst. Median tumor
size was 42mm (range 30-64mm). There was no need for conversion to open surgery in any of the
patients. Median operating time was 235 minutes (range 184-331 minutes). Four patients had additional procedures during the same intervention. Complications included one intraoperative perforation
of the rectal wall, which was immediately repaired by robotic suturing, and one postoperative presacral
hematoseroma with mild neurological symptoms. None of the specimens showed signs of malignant
transformation in the postoperative histopathological workup.
Conclusion: This retrospective analysis shows that robotic assisted resection of tailgut cysts is feasible
and safe. For the localization of tailgut cysts, the robotic assisted anterior approach is excellent, especially if the cysts lie above the levator muscle. Longer operative times and higher material costs are
outweighed by precise and safe preparation with the daVinci® Si platform in this delicate region and
confined space. We recommend the robotic assisted anterior approach for the resection of tailgut cysts
above the levator muscle and retrorectal lesions in general.

P117
Protective stoma in neoadjuvant treated rectal cancer surgery is not always necessary
J. Zeindler, M.-O. Guenin, I. Füglistaler, M. von Flüe, B. Kern (Basel)
Objective: Total mesorectal excision (TME) after neoadjuvant radiochemotherapy (RCT) has a high
risk of anastomotic leakage. Therefore, most patients receive a protective stoma, which decreases
the quality of life. We wanted to analyse in our collective of total mesorectal excisions after RCT the
subgroup of patients without protective diversion stoma.
Methods: From our prospective database of patients after surgery for rectal cancer and neoadjuvant
RCT, we retrospectively analysed those with a sphincter preserving TME with or without a protective
stoma. Criteria for the surgeon to go without a stoma were tension free anastomosis, good perfusion, lack of diverticulosis and uneventful operation without technical problems. Primary endpoint
was defined as anastomotic leakage with necessity of re-operation with stoma. Secondary endpoints
were defined as postoperative morbidity and mortality within 30 postoperative days according to the
Clavien-Dindo classification and CRP at postoperative day 2, 4 and 6. Furthermore, we analysed the
data of the patients with secondary stoma to identify risk factors.
Results: Between 2005 and 2020 a total of 428 patients underwent TME after RCT. 49 patients (11%)
did not receive a primary protective stoma. In this group, 11 (22%) had an anastomotic leak and needed a re-operation with stoma in average 8 days (range 3 to 22 days) after surgery. No mortality was
seen in both groups. Patients who received a delayed stoma stayed significantly longer in the hospital
(p = 0.001). Additionally, longer duration of operation was associated with a significant higher risk for
delayed stoma (OR 1.01, 95% CI 1.01 – 1.02, p = 0032). Moreover, higher CRP at postoperative day
2, 4 and 6 was significantly associated with anastomotic leak (p = 0.011, p = 0.006 and p = 0.004,
respectively). In multivariate analysis, CRP at day 4 was an independent risk factor for anastomotic
leak (OR 1.04, 95% CI 1.01 – 1.09, p = 0.032). The group with delayed stoma had significantly higher
ASA scores (p = 0.026) and more smokers (p = 0.034). BMI, age, sex and diabetes were comparable
between the two groups.
Conclusion: Renunciation of protective stoma after TME for rectal cancer in a neoadjuvant setting is
justified in highly selected patients. Good criteria are ASA score and smoking status. Measurement of
CRP levels seems to be an effective tool in monitoring the patients at risk for anastomotic leak.
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Defunctioning colostomy is significantly less care consuming than ileostomy and has comparable
stoma-related complication rates
J. Zeindler, R. A. Droeser, B. Kern, M. von Flüe, M.-O. Guenin (Basel)
Objective: Most patients undergoing low anterior resection (LAR) are receiving a protective ostomy
to avoid or treat an anastomotic leakage. Nevertheless, clear evidence which approach is superior
regarding stoma-related complications and care is lacking. Therefore, we evaluated the outcome of
colostomy in comparison to ileostomy.
Methods: From 2003 until 2019 we consecutively included all patients who underwent LAR with coloanal anastomosis and defunctioning ostomy. Primary endpoints were stoma-related complications

defined as prolapse, high output stoma, parastomal hernia and skin infections. Secondary endpoints
were defined as number of appointments, length of hospital stay after stoma closure, necessity of
segment resection during closure and total days of ostomy. Our specialised stoma nurses completed
follow-up until closure.
Results: During the analysed time period, 104 patients received an ileostomy and 147 patients received a colostomy according surgeons’ preferences. The colostomy group was significantly older
than the ileostomy group (66.9 years and 63.3 years, respectively, p = 0.012) and patients with colostomy suffered significantly more from prolapse (7% versus 1%, p = 0.025). In contrast, patients with
ileostomy had significantly more follow-up appointments compared to the colostomy group (4.1 and
2.8, respectively, p = 0.035) and suffered significantly more from skin infections (19% versus 9%, p =
0.010). 6 patients with ileostomy showed a high output stoma compared to zero in the other group (p
= 0.003). In addition, occurrence of parastomal hernia was comparable between the two groups (p
= 0.562). Furthermore, the ileostomy group received in 40% of cases segment resection compared
to 19% in the colostomy group (p <0.001). Days of ostomy and length of hospital stay after stoma
closure were not significantly different between the two groups (p = 0.199 and p = 0.355, respectively).
Conclusion: Both approaches of protective ostomy are associated with low complication rates, and
the strategy does not affect the length of hospital stay after closure as well as the duration of ostomy.
However, significantly less follow-up appointments were necessary after colostomy. While ileostomy
was significantly more associated with high output stoma, skin infections and necessity of segment
resection, the colostomy group showed more prolapse.
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P119
Mapping of aetiologies of gastroenteritis: a systematic review and meta-analysis of pathogens identified using a multiplex screening array
J. Meyer1, E. Roos2, C. Combescure1, N. Buchs1, J.-L. Frossard1, F. Ris1, C. Toso1, J. Schrenzel1 (1Geneva,
2
Stockholm/SE)
Objective: Emergence of molecular methods to screen stools could provide a more complete picture
of pathogens causing gastroenteritis, allowing to adequately treat patients whenever required but, so
far, no aggregate data has been released. Our objective was to report pathogens identified in patients
suffering from gastroenteritis using a multiplex molecular array.
Methods: Medline and Embase were searched for original publications reporting pathogens identified with FilmArray GI panel in patients suffering from gastroenteritis. Proportions of pathogens were
extracted and pooled using a model with random effects.
Results: Fourteen studies (17’815 patients) were included in the analysis. Among the 7’071 patients
(39.7%) with positive FilmArray, identified pathogens were EPEC (27.5%), Clostridium difficile (19.3%),
Norovirus (15.1%), EAEC (15%), Campylobacter spp (11.8%), Salmonella spp (8.1%), ETEC (7.3%), Rotavirus (7.3%), Sapovirus (7.1%), STEC (5.2%), Shigella/EIEC (4.9%), Giardia lamblia (4%), Adenovirus
(3.8%), Cryptosporidium spp (3.8%), Astrovirus (2.8%), Yersinia enterocolitica (1.7%), Escherichia coli
O157 (1.1%), Plesiomonas shigelloides (1.1%), Cyclospora cayetanensis (0.7%), Vibrio spp (0.5%),
Vibrio cholerae (0.3%) and Entamoeba histolytica (0.3%). When considering only studies with control
group (microbiological examination of the stools performed by other methods), FilmArray identified at
least one pathogen in 48.2% of patients versus 16.7% when using comparative diagnostic methods.
Conclusion: FilmArray GI panel was positive in 39.7% of patients suffering from gastroenteritis. This
proportion has to be mitigated by the carriage rates of identified organisms. Ultimately, restricted ordering of molecular panels to those patients who might benefit from specific treatment could provide
medical value by swift identification of the pathogen and more targeted therapy.

P120
Laparoscopic insertion of a pelvic tissue expander to prevent radiation enteritis
Z. Li, A. Schnider, H. Passmann-Kegel, M. Weber (Zurich)
Objective: External beam radiation therapy to locally advanced gynecologic, colorectal and prostate
cancers is limited by the radiation tolerance of small bowel in the radiation field. Radiation enteritis
can acutely cause diarrhea, abdominal cramps, and nausea, and chronically lead to ﬁbrosis, constriction, and stenosis. Conventional maneuvers such as Trendelenburg positioning, bladder distension or
abdominal wall compression do not reliably remove small bowel from the radiation field. Our study
demonstrates a minimally invasive technique introducing a tissue expander into the pelvis to displace
small bowel from the pelvis and prevent radiation enteritis.
Methods: We present a 56 years-old patient with a locally advanced cervical adenocarcinoma who
would benefit from a neoadjuvant radiotherapy. However, due to the presence of small bowel within
the radiation area, the risk of radiation enteritis limits an adequate radiation delivery. To solve this anatomical problem, we initially planned to laparoscopically exclude the small bowel from the pelvis and
perform an abdominopelvic omentopexy. However, the omentum was scarcely sized, prevailing us
upon introducing a tissue expander into the pelvis through a suprapubic incision instead. A vicryl mesh
was then sutured to the pelvic rim cranially to the expander to prevent its migration. The whole procedure has been recorded.
Results: Through the placement of the tissue expander, the small bowel was successfully removed
from the radiation field. The tissue expander, similar in density to human tissues, did not alter the isodose distribution of radiotherapy. The patient received the radiation therapy without any complications
and did not experience any side effects from the tissue expander placement.
Conclusion: Laparoscopic insertion of a pelvic tissue expander is a convenient, safe and effective
method to displace small bowel out of the pelvis and to prevent radiation enteritis. It can be considered
as an option if conventional maneuvers fail and omentopexy is insufficient.

Figure 2: Planning CT after the insertion of the pelvic tissue expander. The pelvic tissue
expander successfully displaces the small bowel out of the lesser pelvis and the radiation
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P121
Duodenal perforation due to a wooden foreign body
M. Beguin1, M. Zuber2, R. Fahrner1 (1Solothurn, 2Basel)
Objective: The accidental ingestion of a foreign body may be a medical emergency. Often patients
are not aware of having swallowed a foreign body and the time since ingestion varies from days to
months. Depending of its nature, it is possible for the foreign body to pass through the entire gastrointestinal tract without injury, but sharp wooden foreign bodies may perforate the gastrointestinal tract
and cause abdominal pain, fever or alteration of the food passage.
Methods: We present a case of a patient with acute abdominal pain with a history of ureteroduodenal
fistula treated six months previously.
Results: A 55-years old patient with trisomy 21 was referred to our emergency department by her general practitioner with lower abdominal pain. Accompanying hematemesis and gross hematuria were
reported. The patient had a history of an ureteroduodenal fistula six months prior to the present event.
This had been diagnosed by retrograde ureteropyelography in an external hospital. At that time no
endoscopy was performed and as the cause a duodenal ulcer was postulated. A successful treatment
with intravenous antibiotics and proton pump inhibitors was completed. On the clinical examination,
the patient showed a tender abdomen with no further findings. C-reactive protein was elevated at 214
mg/dl and there was bacteruria present. An abdominal CT-scan was performed and showed signs
of duodenitis and covered duodenal perforation. The patient was treated with antibiotics and due to
patients’ history and CT-findings an endoscopy was performed to rule out a duodenal ulcer or tumor.
Surprisingly, a 9 cm long wooden foreign body was identified in the descending part of the duodenum
causing perforation. After endoscopic removal, the perforation site was clipped and an intestinal feeding tube was placed distally of the perforation. The antibiotic treatment was continued for seven days
and oral intake started after a few days. The patient made a full recovery and the follow-up after six
weeks was uneventful.
Conclusion: In case of unusual clinical and radiological presentation of duodenitis and duodenal perforation further investigations such as endoscopy or laparoscopy should be considered. Despite of
various radiological investigations foreign bodies may not be seen and the correct diagnosis is often
impossible and hence treatment delayed.
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P122
Superficial surgical site infection after loop ostomy closure: single use negative pressure wound
therapy vs standard primary closure. A retrospective comparative study
P. Curchod, D. Clerc, J. Jurt, M. Hübner, D. Hahnloser, N. Demartines, F. Grass (Lausanne)
Objective: Superficial surgical site infections (sSSI) are among the most frequent complications after
diverting loop ostomy closure. Closed-wound negative pressure wound therapy (NPWT) dressings
were recently introduced to reduce sSSI in high-risk wounds. The aim of this study was to compare
sSSI rates in patients undergoing ostomy closure with and without additional application of a closedwound NPWT dressing.
Methods: Single-center retrospective analysis of prospectively collected consecutive patients undergoing ileo- or colostomy closure over an 8-year period (January 2013 - January 2021). Patients undergoing additional procedures were excluded. Intradermal absorbable sutures were used in all patients.
Since November 2018, a NPWT device (PICO® Smith and Nephew) was systematically applied (study
group). The device was removed after 5 days or before hospital discharge. Primary outcome of interest
was sSSI rate (defined by CDC Criteria) within 30 days of surgery. Data was retrieved from the institutional enhanced recovery after surgery (ERAS) database, with standardized complication assessment
by trained abstractors.
Results: In total, 331 patients were included, 83 patients (25%) in the study group vs. 248 (75%) in
the control group. Demographics (age, gender, body mass index, ASA score) and surgical specifics
(indication, duration, contamination class) were comparable between both groups (all p>0.05).
Median time to NPWT removal was 4 (IQR 3-5) days. Median hospital stay was 4 days in both groups.
Superficial SSI were observed in 4 patients (4.8%) in the study group and in 27 patients (10.8%) in the
control group (p=0.1).
Conclusion: These preliminary results suggest a potential benefit of systematic application of the
tested wound suction device after loop ostomy closure. Controlled, adequately powered studies are
needed to confirm these findings.

P123
Perforated duodenal diverticulitis: case report of a rare surgical entity treated by a deriving intestinal
patch
E. Kalogiannis, I. Fournier (Sion)
Objective: The incidence of duodenal diverticula is reported to be as high as 22% but only 5% of patients experience complications, such as acute diverticulitis, hemorrhage, perforation, or pancreatitis.
The cause of perforated duodenal diverticulum is mainly diverticulitis, followed by ulceration, enterolithiasis and blunt abdominal trauma. Perforated diverticulitis is a rare but serious complication associated with a significant mortality rate up to 30%. Although many cases of conservative treatment
have been reported, surgery remains the mainstay for complicated duodenal diverticulitis. Around 200
cases of perforated duodenal diverticulum have been reported worldwide since 1907.
Methods: A 55 year-old female with no particular medical history, was admitted with epigastric and
dorsal pain without fever. Laboratory tests showed leukocytosis with normal CRP. An abdominal CT
scan revealed a 3cm perforated diverticulum of the D2 part of duodenum with a localized abscess.
A conservative treatment was attempted by nasogastric tube, antibiotics and parenteral nutrition. A
new CT scan after day 5 showed decrease of local inflammation and the patient was discharged at
day 14. She was re-admitted for abdominal pain with another CT scan showing relapse and increase
of the previous para-duodenal abscess (Figure 1). After failure of conservative treatment, a surgical
approach was decided.
Results: We performed drainage of the retroperitoneal abscess by a Kocher approach and covered
the duodenal perforation with a deriving intestinal patch (Roux-en-Y), completed by cholecystectomy
and Escat choledocal drainage through the cystic duct, nasogastric tube aspiration with feeding jejunostomy and somatostatin injection for “pseudo” duodenal exclusion (Figure 2). The postoperative
course was eventless, except for a bilioma after the Escat removal (8th postoperative week) treated
by echo-guided aspiration. On follow-up after 9 months, the patient is asymptomatic with an excellent
nutritional status and a normal CT imaging (Figure 3).
Conclusion: Duodenal diverticulitis complicated by perforation and local abscess is associated with
high mortality. Surgery remains challenging; perforation covering with a deriving jejunal patch offers
an alternative to tissue closure when the last one is fragile. Part of the treatment success lies on local
drainage and duodenal exclusion that can be achieved by various surgical approaches.
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P124
Endoscopic vacuum therapy for duodenal perforation
M. Chevallay1, M. Muradbegovic1, C. Bastid1, P. Bichard1, S. Mönig1, S.-H. Chon2 (1Geneva, 2Cologne/DE)
Objective: Duodenal defects are complex clinical situations and their management is challenging. The
overall mortality after iatrogenic perforation can reach 20%, especially when the perforation is recognized later than 24 hours. Besides surgery, endoscopic treatment options are common use (clips,
overstitch, stent) but the size and localization of the perforation can limit their application. Endoscopic
vacuum therapy (EVT) is a promising new endoscopic treatment option. We present the experience
from two centers in the treatment of duodenal defect using EVT.
Methods: We retrospectively reviewed the data from two tertiary centers for patients treated by endoscopic vacuum therapy for duodenal perforations. We included all patients treated between 2016 to
2020 for various perforations in the duodenum. We reported demographic and clinical patient characteristics, details of the disease, surgical outcome data, leak characteristics, sponge-related complications, and success rate.
Results: 8 patients were included. The median age was 64 years old (41-74). One case was a female
patient. 7 patients had an ASA score ≥ of 3. 4 patients had a leak after duodenal suture for a perforated
ulcer, one patient had perforation after endoscopic resection and two patients had anastomotic leakage. In 4 patients, the endoscopic treatment was secondary to another treatment (endoscopic or surgical). The median time from duodenal perforation identification to initiation of EVT was 1 day (0-27). The
median number of changes of EVT was 3 (1 -15). Duodenal perforation closure, defined as a closure
on endoscopic evaluation or a ceasing of fistula outflow, was observed in 6 patients. Only one patient
had an EVT complication-related to a right pneumothorax. One patient died from multi-organ failure.
Conclusion: In our experience, duodenal defects from various etiology can be managed efficiently and
safely with EVT. This minimally invasive technique showed to be safe with favorable outcome in most
cases. EVT should be used jointly with radiological or surgical drainage when deep abdominal collections are present.

of IgG4 (4x the normal range, 7.29g/L). Due to the narrowing of the common bile duct, the patient
underwent an ERCP with stenting of the common bile duct, brushing and biopsies. Histology confirmed
an inflammatory tissue with no signs of dysplasia. A 3-months corticoid-therapy showed an excellent
result after a 6-month follow-up with disappearance of the initial mass defect and the cholestasis.
Conclusion: Diagnosis of AIP is based on five main criteria: 1) serum IgG4 level, 2) imaging, 3) histology, 4) other organ involvement, 5) response to steroid therapy. Autoimmune pancreatitis is rare but
should always be part of the differential diagnosis when investigating pancreatitis and/or additional
pancreatic mass formations. This may avoid unnecessary investigations and even unnecessary surgical interventions. As a fact, De Castro et al. (1) showed that 4% of patients undergoing Whippleoperation for a pancreatic head mass suffered from AIP. However, AIP remains scarce (incidence of 1.4
per 100,000) but correct diagnosis is mandatory with an important therapeutic and prognostic impact
for concerned patients. Steroid treatment brings a good response in 80% of cases.

P125
23-year old man with a long history of abdominal pain, nausea and vomiting: case report of a splenic
cyst
A. S. Senn, R. C. Bauer, A. Heigl, R. Rosenberg (Liestal)
Objective: This case report refers to a patient diagnosed with a splenic cyst and undergoing laparoscopic fenestration of the cyst. Postoperative histological finding confirms the aetiology of the cyst as
epidermoid type.
Methods: A 23-year old male patient presents with upper abdominal pain, nausea and occasional
vomiting. Those symptoms occur in an undulating course since many years. The examination showed
a tenderness in the upper and lower left quadrant of the abdomen. Blood tests showed an isolated
GGT elevation and thrombocytopenia. A CT scan revealed a large splenic cyst with a measuring of
11x17x17 cm. It was shown as hypodense, not calcified lesion in the splenic parenchyma without
marginalized outtake of contrast medium and with an exact limitation. Displacement of neighboring
structures such as the stomach and left kidney was presented. The surgical recommendation for a
laparoscopic fenestration of the cyst was made. To rule out a parasitic aetiology, Echinococcus serology was performed preoperatively and the result came back negative. Thrombocytopenia was recurrent after surgery. Perioperative course was free of complications. Analysis of the epithelium showed
squamous lining.
Results: Splenic cysts get distinguished between parasitic and non-parasitic cysts as well as primary
and secondary cysts. The non-parasitic cysts imply traumatic, neoplastic, degenerative and, as in this
case, congenital types. Final diagnosis of a congenital cyst is only made by histological evaluation.
While diagnosis of splenic cysts is mostly made incidental in CT scan or by ultrasound, larger cysts can
present with symptoms like nausea, vomiting or abdominal pain. In view of possible complications as
rupture, haemorrhage or infection of the splenic cysts, prevalently larger cysts >5 cm are suggested to
receive surgical treatment. Dependent on location of the cyst in the spleen and comorbidities, preferential laparoscopic spleen-preserving procedures such as fenestration and marsupialization rather than
partial or total splenectomy should be selected.
Conclusion: A splenic cyst is a rare encounter in a physician’s daily routine. An incidence rate of 0.07%
has been reported. Due to its mostly asymptomatic or oligosymptomatic appearance, the diagnosis
of a splenic cyst is mostly made coincidental. Over the diagnostic and therapeutic management of
splenic cysts, current literature hasn’t found a final consensus.
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P126
Pancreatic mass cured by a 3-months corticoid therapy
J. Vibert, A. Mangrau, A. Meyer, B. Egger, M. Chilcott (Fribourg)
Objective: IgG4-releated systemic disease may involve salivary glands, kidneys, thyroid and lymph
nodes as well as the pancreas with an autoimmune pancreatitis (AIP). AIP should be part of the differential diagnosis in every otherwise not explained pancreatitis but also in patients with presence of
unclear pancreatic masses even causing obstructive jaundice.
Methods: We present the case of a 47-year-old male patient admitted to our outpatient department with
a one-week asymptomatic jaundice, accompanied by steatorrhea and dark urine. Routine laboratory
analysis revealed hepatic cytolysis and cholestasis with normal pancreatic parameters. An initial performed MRI revealed a not clearly defined mass in the pancreatic head (Fig). The patient was referred
to our surgical department for further investigation and treatment of a possible tumoral process in the
head of the pancreas.
Results: An additional CT-scan performed for possible detection of metastasis showed a diffusely
edematous pancreatic head with loss of lobulation and an infiltration around the common bile duct,
suggestive for an autoimmune process. An IgG4 antibody assay demonstrated an important increase
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P128
Evidence at a glance for pancreatic surgery
P. Probst, F. J. Hüttner, Ö. Meydan, M. K. Diener (Heidelberg/DE)

Image 3. CT: CT after IV injection of contrast agent: loss of lobulation of the entire pancreatic parenchyma
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Objective: Pancreatic surgery is a highly dynamic field of research. It is hard to follow the trends set by
newly published studies and ongoing trials. The aim of EVIglance is to provide evidence at a glance in
a structured and up-to-date fashion.
Methods: Three major medical databases are screened constantly and all relevant published and
ongoing randomized controlled trials (RCT) and systematic reviews (SR) on pancreatic surgery are
included in the EVIglance database. The data of outcomes relevant to pancreatic surgery are extracted
and trial quality is assessed. Research topics are formed from RCTs and SRs with identical objectives.
Benchmarks for outcomes and pooled estimates for pancreatic surgery associated complications are
calculated.
Results: Daily, the count of relevant articles is raising. Currently from over 30,000 articles, the data of
more than 300 RCTs and 300 SRs are extracted and are presented as an easy to use app for mobile
phones and computers. The data of more than 30,000 patients is grouped in 74 research topics. As
soon as a new RCT becomes available the pooled results for postoperative pancreatic fistula and other
morbidities are updated immediately.
Conclusion: The EVIglance app is an indispensable evidence tool for pancreatic surgeons and gives a
contemporary and comprehensive overview of available pancreatic surgery evidence including living
meta-analyses for all relevant outcomes. The app will provide pancreatic surgery evidence at a glance
and speed up clinical decision making and the research process. The EVIglance app will be presented
for the first time at the Swiss congress of surgery.

P127
Surgical strategy based on radiological 3D-reconstruction in a giant metastatic neuroendocrine tumor
of the pancreas – a case report of an interdisciplinary approach
G. F. Hess1, S. D. Soysal1, G. Nicolas1, M. Bolli1, C. J. Zech1, A. Tzankov1, E. Christ1, M. Montemurro2,
O. Kollmar1 (1Basel, 2Lausanne)
Objective: Neuroendocrine tumors (NET) are a rare entity and most commonly found in the gastroenteropancreatic tract. The clinical outcome depends on the potential resectability, grade and stage.
Here we present the case of a stable metastatic NET of the pancreas, discussing the multi-disciplinary
therapy strategies as well as the lack of widely accepted recommendations regarding the time point
and extent of tumor debulking.
Methods: We present a 25 year old woman with an intermediate grade (G2) neuroendocrine tumor
(NET) of the pancreas with metastases to the liver and regional lymph nodes. Imaging showed multiple bilobular liver metastases, interaortocaval and paraaortic lymph node metastases as well as
thoracic and cervical lymph node metastasis. In view of the extensive metastatic spread the patient
received chemotherapy, radionuclide therapy and lancreotide injections. On follow-up, the hepatic
metastases had shrunk but the primary tumor had increased in size and the patient reported intermittent symptoms of gastric obstruction. Due to the young age, the G2 characteristic, and the stable liver
disease, the decision for radical surgical excision of the primary tumor as well as the metastases. A
CT-scan was performed in order to three-dimensionally investigated the vascular supply of the main
tumor formation. Based on this 3D-CT-scan, an embolization was successfully performed directly prior
to a pylorus-preserving pancreatic head resection, advanced interaortocaval lymph node dissection
and an atypical liver resection within segment VI. Histological workup revealed a stage pT3, G2, pN1
(29/34), pM1c (hepatic and extrahepatic), L1, V0, Pn0 with complete surgical resection of the primary
tumor (180mm). The excision of the liver segment V showed a completely resected metastasis. The
patient showed an uncomplicated postoperative course and was discharged 21 days after surgery.
Conclusion: In this patient, extensive surgery of a pancreatic NET with the aim of a prolonged progression free survival was performed. Close cooperation between different disciplines is absolutely mandatory. Modern imaging allowed a precise therapy plan to be worked out. Of course, with this method,
disease is not completely resected, but local spread, for example to the liver, is limited.
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P129
Robotic assisted drainage of a pancreatic pseudocyst with a Y-Roux pancreatocysto-jejunostomy
under ICG control
J. Pina-Vaz, M. Beluli, U. Pfefferkorn, L. Eisner, U. Dietz (Olten)
Objective: We present a case of a robotic-assisted minimally invasive resection of a pancreatic pseudocyst and reconstruction with pancreatocysto-jejunostomy Y-Roux, under ICG-fluorescence control.
Methods: The 67-year-old female patient was admitted in our clinic in October 2017 with an acute exudative pancreatitis, which etiology remains unclear. The patient denies regular intake of medication or
alcoholic beverages; cholecystolithiasis or an autoimmune process were also excluded. A conservative therapy with intensive monitoring, re-hydration and analgesia was successful and after 1 week at
the ICU and 2 at the surgical ward, the patient was discharged symptom-free. On the follow-up, there
was an indolent resistance in her upper abdomen, which correlated to a persistent pseudocyst on the
CT-Scan. Since the patient was asymptomatic, we decided to watch and wait with regular imaging
every 6 months. The CT-Scan from July 2020 revealed a progressive increase in size of the pseudocyst,
with erosion of the intestine wall and leak. 2 months later, we performed a pseudocyst resection with
Y-Roux pancreatocysto-jejunostomy reconstruction using the daVinci Surgical System Xi. The patient
was symptom-free in the 6 weeks follow-up.
Results: The intraoperative findings correlated with the CT-scan, with the location of the pseudocyst between the stomach and the transverse colon. With the intraabdominal ultrasound probe, we examined
the Pseudocyst wall, which was thick and partially calcified. The cyst was incised and the putrid secretion aspirated. With the stapler, we performed an enterotomy 60cm aboral the duodenum. The jejunum
was sutured with the pancreas pseudocyst wall. The biliopancreatic channel was then reconstructed
as a Y-Roux, 70cm after the pseudocyst. All anastomoses were performed with the 60mm stapler. The
perfusion of the anastomosis was confirmed with IGC fluorescence.
Conclusion: This case illustrates the major advantages of the robotic-assisted minimally invasive surgery. It offers the patients a faster recovery, sparing them large and painful scars. It provides us with
further technology that can be coupled to it via TylePro – like the intraabdominal ultrasound and the ICG
fluorescence – allowing a detailed mapping of the operated structures and the confirmation of a good
result like a good anastomosis perfusion.

sible. Intraoperatively, a huge stomach was present (fig. 1). Total gastrectomy with D1 lymphadenectomy and reconstruction with retrocolic isoperistaltic jejunal interposition (40cm) with circular stapled
esophagojejunostomy end-to-side and handsewn duodeno-jejunostomy side-to-end were performed.
In addition, a needle catheter jejunostomy was inserted.
Results: The postoperative course was without complications Dindo-Clavien grade >2. There was an
expected refeeding syndrome and temporary acute kidney failure. Histologically, the stomach demonstrated complete replacement of the mucous membrane by innumerable fundic gland polyps without
presence of dysplasia (fig. 2). Oral feeding was without problems and there was no symptomatic bile
reflux. The patient was in excellent condition 4 months following surgery.
Conclusion: FAP requires consistent control of the entire GI tract. For postoperative duodenal surveillance in FAP patients, reconstruction according to Longmire after gastrectomy is one good option.
Other surgical possibilities as e.g. double tract reconstruction will be discussed.
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P131
Prognostic value of tumor regression grade after oncological gastrectomy for gastric cancer
F. Abboretti, S. Mantziari, N. Demartines, M. Schäfer, H. Teixeira Farinha (Lausanne)

P130
Therapeutic options ensuring endoscopic duodenal surveillance following gastrectomy in familial
adenomatous polyposis (FAP) patients: a case report
D. Daume1, P. Bauerfeind2, S. Gutknecht2, A. Schnider Preisig2, P. M. Schneider2 (1Basel, 2Zurich)
Objective: The aim of this case report is to raise the awareness to assess the upper gastrointestinal
(GI) tract in the context of FAP and discuss therapeutic options for duodenal surveillance following
gastrectomy. FAP is an autosomal-dominant disease, characterized by the presence of multiple adenomatous polyps in the GI tract typically located in the colon and rectum with progression to cancer
in almost 100% of individuals.
Methods: This report deals with a 48-year-old male patient with a genetically verified FAP. His sister
died of gastric cancer and his brother shows an infestation of the typical colorectal type. The patient's
symptoms consisted of severe anemia due to chronic bleeding necessitating weekly i.v. iron substitutions and a protein deficiency syndrome (albumin 13g/l). Furthermore, HIV disease with negative viral
load was present. Endoscopy showed polyps in the duodenum, few in the colon and a pronounced
polyposis of the entire stomach. Biopsies showed no evidence of malignancy. PET-CT inconspicuous.
The indication for total gastrectomy was confirmed in the visceral oncology tumor board. In order to
guarantee further endoscopic surveillance of the duodenum, a reconstruction according to Longmire
was discussed. Duodenal surveillance after Roux-en-Y reconstruction would be difficult or even impos-
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was to assess the prognostic value of tumor regression grade (TRG) in terms of disease-free (DFS) and
overall survival (OS) in a single center series of oncological gastrectomies.
Methods: Retrospective analysis of all consecutive patients with gastrectomy from January 2007 to
December 2018 for advanced gastric or gastroesophageal junction (Siewert III) adenocarcinoma. Patients were divided according to the respective TRG: good (TRG 1-2) vs. poor (TRG 3-5) responders, to
assess the impact of TRG on DFS and OS.
Results: Sixty-five patients were included, whereby 15 (23%) had TRG 1-2 and 50 (67%) TRG 3-5. TRG
1-2 vs. TRG 3-5 patients had comparable gender (86% vs. 76% men p=0.38), age (63 vs. 60 years,
p=0.86), BMI (m/kg2) (25 vs. 25 p=0.91) and ASA 1-2 score (63% vs. 60% p=0.89). Neoadjuvant regimens for TRG 1-2 vs. TRG 3-5 were similar: MAGIC (53% vs. 32%), FLOT (40% vs. 44%), FOLFOX (7%
vs. 14%), others (0 vs.10%) (p=0.47). Histologic types according to Laurén classification for TRG 1-2
vs. TRG 3-5 were: 46% vs. 40% intestinal, 8% vs. 22% diffuse and 46% vs. 38% intermediate (p=0.33),
respectively. TRG 1-2 had less advanced pT and pN stage: pT0-1 (46% vs. 5%, p=0.001), pN0 (66% vs.
38%, p=0.01). Recurrence rates were lower for TRG1-2 patients, (20% vs. 46%, p=0.001), and DFS at
36 months was significantly better in this group (85% vs. 45%, p=0.04). However, no difference was
observed in 3-years OS (93% vs. 71% p=0.11).
Conclusion: TRG 1-2 was associated with a lower recurrence rate and a longer disease-free survival
compared to TRG 3-5 patients, although this did not have a significant impact on overall survival.
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P132
Dunbar syndrome: difficult diagnosis and ideal indication for robotic surgery
R. Kraus, G. Hässig, M. Furrer (Chur)
Objective: Dunbar Syndrome or the so called Median Arcuate Ligament Syndrome (MALS) is a rare
cause of unspecified epigastric pain representing often an "exclusion diagnosis". The median arcuate
ligament is a fibrous connection of both diaphragmatic crura that might insert lower in comparison
to the celiac axis causing arterial compression. While open and laparoscopic approaches are well
known surgical treatment options the robotic-assisted approach to release the compressed artery offers several advantages.
Methods: We present a case of a 52 year old healthy and athletic female patient with intermitted nausea and epigastric pain. Especially in supine position the epigastric pain occurs and relieves again in
an upright position. Gastroscopy and colonoscopy were normal. MR-angiography showed a hook-like
narrowing of the celiac trunk. This radiological sign alone does not indicate an operative treatment,
elevated peak systolic velocity of the celiac trunk in supine and inspiratory position in Colour-Dopplerultrasound should be documented and all these findings should be in combination with the clinical
symptoms. The operation consists of "only" separating the median arcuate ligament, but iatrogenic
lesions of these vessels might be fatal. Therefore the indication for the operation remains delicate. In
a slim, healthy woman with no previous abdominal interventions the laparoscopic way is feasible,
but robotic-assisted technique offers several advantages as a precise 3D-viewing, a more stable and
steady camera work and a freedom of movements of the instruments in a narrow space.
Results: The video shows the robotic-assisted separation of the median arcuate ligament having a
clear view on the cleaned anterior aspect of the aorta and the origin of the celiac trunk without lesions
to any vessels or other organs. 6 weeks postoperatively the patient has had no more pain or nausea
since the operation.
Conclusion: Diagnosis of Dunbar Syndrome remains challenging. The robotic-assisted way facilitates
the lapaoscopic technique in a anatomically demanding region.

P134
Remission of obesity related comorbidities in young diabetic adults 5 years after minimally invasive
Roux-en-Y gastric bypass: what to expect?
G. Giudicelli, C. Toso, S. Mönig, M. Hagen, M. Jung (Geneva)
Objective: Weight loss and remission of comorbidities and after bariatric surgery may be affected by
differences in metabolism or compliance among young adults. Our aim is to evaluate the remission
rate of obesity related comorbidities and compliance of young diabetic adults undergoing minimally
invasive Roux-en-Y Gastric bypass (RYGB).
Methods: Five-year follow up data from a prospectively collected database of all patients undergoing
laparoscopic or robotic RYGB at a single institution between 2006 and 2016 were retrospectively analysed. Each young (≤ 35 years) diabetic patient was matched with two subjects over 35 according to
sex, Body Mass Index (BMI), diabetes and American Society of Anaesthesiologists score. Remission of
diabetes and secondary endpoints were defined according to standardized outcome reporting.
Results: 60 young adults with a mean age of 32 years (25-33) were matched with 120 control patients
with a mean age of 47 years (43-53). Kaplan Meier survival analysis indicated a significantly faster
rate of diabetes remission in young adults (p=0.03). At five years 70.8% of the young adults presented
a complete remission compared to 51.4% for the controls (p=0.096). Among insulin-dependent patients, 60% of the young adults were insulin-free at 5-year compared to 75% for the controls (p=0.536).
Remission rates of hypertension, joint pain and cardiovascular risk were similar for both groups as well
as failure to achieve a 50%EBWL, complication rate and dropout of follow up.
Conclusion: A fast resolution of diabetes was observed in young adults undergoing RYGB. Remission
rates of obesity related comorbidities and compliance comparable to those of older patients may be
expected.

P135
Ultrasound-guided inguinal lipiodol-injection lymphangio-graphy to treat chylothorax or chylous
ascites
S. Schulz, A. Miftaroski, J. A. Lutz, A. Meyer, L. Widmer, B. Egger (Fribourg)
Objective: Post-operative lymphatic leakage in its various forms (lymphatic fistula, chylous ascites,
chylothorax) is a rare complication that may occur after both oncologic thoracic and abdominal surgery. The management may often be challenging implicating vast medical and economic resources.
Our objective is to present a series of 5 cases successfully treated by inguinal lipiodol-injection lymphography.
Methods: We present a series of 5 patients treated for a post-operative chylous leakage at our department. Four patients presented chylothorax, of which two underwent pulmonary lobectomies and two
open esophagectomy with extensive lymph nodes dissection. One patient presented a chylous ascites
after radical pancreatic head surgery; a Whipple procedure with an “artery first approach”. The chylous
leakage was clinically diagnosed in all patients because of the high drain output of a milky substance
with high triglyceride concentrations. After switching to a low-fat intravenous alimentation, a decrease
of the milky output could be achieved in all patients. Finally, all 5 patients underwent ultrasound-guided
inguinal lipiodol-injection lymphangiography, performed by an interventional radiologist and followed
by CT-controls.
Results: Lipiodol-injection lymphangiography was rather successful in detecting and sealing the chylous leaks in all five patients. The procedure consisted of an ultrasound-guided bilateral puncture of an
inguinal lymph node with slow injection of lipiodol, monitored by non-injected control-CTs. This procedure dramatically decreased the amount of the chylous leakage during the following 2-3 days, finally
allowing drain ablation and timely hospital discharge of all patients.
Conclusion: Chylous leakage is sometimes the price paid for extensive lymph node dissection either in
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the mediastinum or the retroperitoneum. This small case series proves the positive embolization effect
of lipiodol- injection lymphography in the management of post-operative occurring chylothorax and
chylous ascites. It may completely abolish the traditional need of a second surgical intervention with
lymphatic duct (thoracic duct) ligation together with long hospital stays.

P136
Chemotherapy-induced CDA expression renders resistant non-small cell lung cancer cells sensitive
to 5'-deoxy-5-fluorocytidine (5'-DFCR)
Y. Gao1, P. Immanuel Zens1, C. Anna Gemperli1, H. Yang2, H. Deng1, Z. Yang1, G. Kocher1, S. Berezowska1,
P. Dorn1, R. Peng1, R. A. Schmid1, T. M. Marti1 (1Bern, 2Shanghai/CN)
Objective: Pemetrexed (MTA) plus cisplatin combination therapy is considered the standard of care
for patients with advanced non-small-cell lung cancer (NSCLC). However, in advanced NSCLC, the
5-year survival rate is below 10%, mainly due to resistance to therapy. Cytidine deaminase (CDA) and
thymidine phosphorylase (TYMP) are key enzymes of the pyrimidine salvage pathway. 5'-deoxy-5-fluorocytidine (5'-DFCR) is a cytidine analogue (metabolite of capecitabine), which is converted by CDA
and subsequently by TYMP into 5-fluorouracil, a chemotherapeutic agent frequently used to treat solid
tumors. The aim of this study was to identify and exploit chemotherapy-induced metabolic adaptations
to target resistant cancer cells.
Methods: Cell viability and colony formation assays were used to quantify the efficacy of MTA and cisplatin treatment in combination with schedule-dependent addition of 5'-DFCR on growth and survival
of A549 paraclone cells and NSCLC cell lines. CDA and TYMP protein expression were monitored by
Western blot. Finally, flow cytometry was used to analyze the EMT phenotype, DNA damage response
activation and cell cycle distribution over time after treatment. CDA expression was measured by immunohistochemistry in tumor tissues of patients before and after neoadjuvant chemotherapy.
Results: We performed a small-scale screen of mitochondrial metabolism inhibitors, which revealed
that 5'-DFCR selectively targets chemotherapy-resistant A549 paraclone cells characterized by high
CDA and TYMP expression. In the cell line A549, CDA and TYMP expression was further increased by
chemotherapy in a time-dependent manner, which was also observed in the KRAS-addicted NSCLC
cell lines H358 and H411. The addition of 5'-DFCR on the second day after MTA and cisplatin combination therapy was the most efficient treatment to eradicate chemotherapy-resistant NSCLC cells. Moreover, recovery from treatmet-induced DNA damage was delayed and acompagnied by senescence
induction and acquisition of a hybrid-EMT phenotype. In a subset of patient tumors, CDA expression
was also increased after treatment with neoadjuvant chemotherapy.
Conclusion: Chemotherapy increases CDA and TYMP expression thereby rendering resistant lung cancer cells susceptible to subsequent 5'-DFCR treatment.

P137
Regression of graft steatosis after liver transplantation – a retrospective single-center study
H. Meyer, M. H. Maurer, K. Staufer, A. Berzigotti, V. Banz (Bern)
Objective: Liver grafts with limited steatosis are currently used for orthotopic liver transplantation (OLT),
but the natural history of graft steatosis is not well known. This study aimed at assessing how steatosis
changes after OLT.
Methods: We reviewed the presence and severity of steatosis in the liver explant and in time zero biopsies on histopathology and on imaging (ultrasound, MRI, CT or with controlled attenuation parameter,
CAP) one year after OLT in 30 well characterized patients.
Results: Mean age was 58 ± 11 years, 77% were male, 20% were diabetic pre-OLT, hypertension
was seen in 50%, dyslipidemia in 17%; cardiovascular disease in 13%. Ten patients (33%) showed
steatosis on explant. Time zero biopsy revealed steatosis in 18 grafts (60%) and no steatosis in 12
(40%). One year after OLT, eight patients had steatosis and 22 patients had none. 14 patients (47%)
showed changes in steatosis: 12 showed resolution and two patients had de novo steatosis. 16 patients were without changes after one year (53%; 10 with no steatosis and 6 with persistent steatosis).
On univariate analysis, overall explant steatosis (p=0.039) and macrovesicular steatosis (p=0.025)
were associated with presence of steatosis one year after OLT. In the binary logistic regression model,
only explant macrovesicular steatosis remained associated with presence of steatosis one year after
OLT (p=0.014). Graft macrovesicular steatosis in time zero biopsy was not associated with post-OLT
steatosis.
Conclusion: Resolution of graft steatosis was frequent. Presence of steatosis in the recipient liver, but
not graft steatosis on time zero biopsy, was a risk factor for steatosis one year after OLT. Factors related
to the recipient prevail over donor-related factors in determining the persistence or de novo appearance
of steatosis after OLT.
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An uncommon indication for liver transplantation
P. Aeschbacher, V. Banz, D. Candinas, C. Kim-Fuchs (Bern)
Objective: Congenital portosystemic shunt (CPSS), also known as Abernethy malformation is a rare
vascular malformation in which portal blood bypasses the liver either due to complete absence of the
portal vein or extrahepatic shunting. Its incidence is around 1 in 30’000 births, with less than 300
cases reported worldwide. This malformation can be associated with cardiac, skeletal and renal malformation, polysplenia syndrome and biliary atresia. An association with genetic disorders is reported,
especially Down Syndrome but also Turner syndrome. Half of patients with CPSS have a liver tumor.
Other complications include pulmonary arterial hypertension, hepatopulmonary syndrome and hepatic encephalopathy. Diagnosis is usually made with CT or MRI. Treatment can vary from conservative
treatment to shunt closure and liver transplantation depending on the underlying symptoms.
Methods: Here we report two patients with Abernethy malformation.
Results: The first patient is a 14 year old female with an indeterminate hepatopathy imitating glycogenosis. Further investigation showed a CPSS with complete portocaval shunt and liver lesions in the left
lobe and segment VI. Biopsy confirmed presence of an adenoma. Follow-up over the next 3 years
showed an important progression of the adenoma in the left liver (18x10x14cm) with compression of
the vena cava inferior and portal aneurysm. Tumor resection was deemed technically not feasible resulting in the listing of the patient for a liver transplantation. She received an uneventful transplantation
two years later with unproblematic postoperative follow-up. The second patient is a 34 year old female
with a Turner-Syndrome under hormonal therapy and incidental finding of multifocal liver lesions on a
cardiac MRI. A CT scan showed a CPSS with end-to-side intrahepatic portocaval shunt and biopsy of
the biggest lesion in liver segment III revealed an inflammatory hepatocellular adenoma. Because of
multifocal lesions and the need for ongoing hormonal replacement, the interdisciplinary decision was
taken to carry out a liver transplantation, for which she is currently listed.
Conclusion: Liver transplantation is a valid option for patients with multifocal liver lesions in the setting
of an Abernethy malformation. Liver tumors can also develop at later stages in life in such patients,
which is why a regular and life-long follow-up is recommended.
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Clostridium perfringens sclerosing cholangitis requiring liver transplantation. A case report
A. Dupuis, A. Peloso, M. Tihy, A. Andres, L. Rubbia-Brandt, C. Toso, T. Berney, P. Compagnon (Geneva)
Objective: The most prevalent pathogens isolated in acute cholangitis are aerobic coliform organisms
ascending from the intestinal flora. Anaerobic bacteria such as Clostridium strains are anedoctically
involved in this phenomenon. Herein we illustrate secondary sclerosing cholangitis (SSC) due to
Clostridium Perfringens (CP) requiring liver transplantation (LT).
Methods: A 45-year-old man with a history of Roux-en-Y-gastric bypass (RYGB) was admitted for a
grangrenous cholecystits initially treated by a cholecystectomy. Bile bacterial analysis showed CP
strain and antibiotherapy was initiated up to 10 POD. During follow-up, a percutaneous cholangiography was performed due to persistent elevated hepatic enzyme levels and showed a necrotic cholangitis necessitating the placement of two internal/external biliary drains for both liver lobes. Endoscopic investigations excluded concomitant inflammatory bowel disease. The patient was diagnosed
with SSC induced by CP ascending cholangitis. Due to extended necrotic cholangitis and persistent
perturbation of the liver function, an orthotopic LT was performed with an end-to-side bilio-enteric
anastomosis. Early postoperative course was uneventful, liver function tests returning to normal range
within 10 days.
Results: Histological examination of the explanted liver showed a cirrhosis with biliary pattern, secondary to a diffuse obstruction of the intrahepatic bile ducts by sludge and bile concretions related extensive necrosis of the intrahepatic bile ducts. Extensive images of acute cholangitis with focal abscess at
the hepatic hilum were also present. Biliary duct showed a chronic fibro-inflammatory modification of
the wall associated of superficial erosion of the mucosae.
Conclusion: SSC is a chronic cholestatic biliary disease secondary to a range of insults and progressively lead to biliary cirrhosis. Infectious ascending cholangitis, one of the causes of SCC, is commonly
due to aerobic bacteria while the anaerobic flora is rarely involved. Only three cases of SCC induced
by infectious cholangitis have been described in the literature highlighting the infrequent occurrence of
this disease. Although it remains unclear whether RYGB-induced microbiota alterations played a role in
the CP cholecystitis and ensuing ascending cholangitis. Up to our knowledge this is the first description
of a CP sclerosing ascending cholangitis requiring LT.
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Clostridium Perfringens sclerosing cholangitis requiring liver transplantation

P141
Inter- and intraobserver agreement of three classification systems for lateral clavicle fractures –
reliability comparison between two specialist groups
T. Rauer, H.-C. Pape, F. Allemann (Zurich)

Secondary Sclerosing Cholangitis and Liver Transplantation
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Objective: Although of great value in the management of lateral clavicle fractures, substantial variation
in their classification exists. We performed a retrospective study to address the inter- and intraobserver
reliability of three different classification systems for lateral clavicle fractures.
Methods: Radiographs of 20 lateral clavicle fractures that represented a full spectrum of adult fracture
patterns were graded by five experienced radiologists and five experienced trauma surgeons according to the Orthopaedic Trauma Association (OTA), the Neer, and the Jäger/Breitner classification systems. This evaluation was performed at two different time points separated by 3 months. To measure
the observer agreement, the Fleiss kappa coefficient (κ) was applied and assessed according to the
grading of Landis and Koch.
Results: The overall interobserver reliability showed a fair agreement in all three classification systems. For the OTA classification system, the interobserver agreement showed a mean kappa value
of 0.338 ranging from 0.350 (radiologists) to 0.374 (trauma surgeons). Kappa values of the interobserver agreement for the Neer classification system ranged from 0.238 (trauma surgeons) to 0.276
(radiologists) with a mean κ of 0.278. The Jäger/Breitner classification system demonstrated a mean
kappa value of 0.330 ranging from 0.306 (trauma surgeons) to 0.382 (radiologists). The overall intraobserver reliability was moderate for the OTA and the Jäger/Breitner classification systems, while
the overall intraobserver reliability for the Neer classification system was fair. The kappa values of the
intraobserver agreements showed, in all classification systems, a wide range with the OTA classification system ranging from 0.086 to 0.634, the Neer classification system ranging from 0.137 to 0.448,
and a range from 0.154 to 0.625 of the Jäger/Breitner classification system.
Conclusion: The low inter- and intraobserver agreement levels exhibited in all three classification systems by both specialist groups suggest that the tested lateral clavicle fracture classification systems
are unreliable and, therefore, of limited value. We should recognize there is considerable inconsistency
in how physicians classify lateral clavicle fractures and therefore any conclusions based on these classifications should be recognized as being somewhat subjective.

P142
Comparison of patient specific implants with standard implants for corrective osteotomy of distal
radius malunion
E. S. Bodmer (Lucerne)
Objective: Malunion of the distal radius can lead to considerable disability due to osteoarthritis and
limited range of motion [2]. In such cases, corrective distal radius osteotomy is indicated. The 3-dimensional (3D) planning for osteotomy and drilling guides followed by standard implant fixation or
1
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showed a chronic fibro-inflammatory modification of the wall associated of superficial erosion of the distal radius (radial inclination, volar/dorsal tilt, radial height, ulnar variance) compared to the use
of conventional, pre-contoured plates.
the mucosae (2C).
Methods: Prospective study of all consecutive patients treated by IPS based corrective osteotomy of the
P140
Tuberosity osteotomy enables minimal invasive plate osteosynthesis of atypical three-part proximal dis-tal radius since 2019 are assessed for eligibility. The primary objective is to evaluate the difference
in anatomical position of the distal portion of the radius after IPS based corrective osteotomy comhumerus fracture dislocation – a technical note
pared to the standard plate based osteotomy. The standard plate based osteotomy is performed on a
J. F. Schader, C. Michelitsch, T. Müller, C. Sommer (Chur)
3D printed model of the same fracture.
Objective: Anatomical reduction is crucial for successful proximal humerus fracture fixation. Proximal Results: The primary endpoint is to measure exact postoperative position of the distal radius portion.
humerus fracture dislocations (PHFD) can be treated with minimal invasive plate osteosynthesis tech- The exact position of the distal radius will then be compared between the CT scans and radiological
nique (MIPO). However, in atypical three-part PHFD with an intact tuberosity complex, reduction of the indi-ces of the distal radius (radial inclination, volar/dorsal tilt, radial height, ulnar variance). The secdislocated head fragment may require extensive exposure with an increased risk of neurovascular ond-ary endpoints are the subjective and functional outcome of wrist function (PRWE, range of motion,
damage. This technical note introduces tuberosity osteotomy to treat these challenging injuries with a grip strength, stability of distal radio-ulnar joint (DRUJ), overall satisfaction score (5 points Likert scale)
minimal invasive procedure.
and complications at 1 year follow-up.
Methods: MIPO was performed to fix an atypical three-part PHFD with an additional fracture extension Conclusion: The first results with the patient-specific implants are promising. These implants allow the
into the shaft (AO/OTA 11-C3.2) using a 10-hole PHILOS 3.5 plate (DePuy Synthes, Zuchwil, Switzer- surgeon greater precision in the placement of the implant as well as a better implementation of the
land). The patient was placed in supine position and arm fixed in an arm holder. A minimal invasive surgical procedure. We would like to operate on more cases in the future to prove that more precise
anterior deltoid split approach was used to expose the (atypical) intact tuberosity complex. Rotator plan-ning including more precise placement of the implants also leads to better clinical results comcuff sutures were placed and a vertical osteotomy between the greater and lesser tuberosity was per- pared to conventional planning on standard implants.
formed facilitating the approach to the dislocated humeral head, which was reduced using a Schanz
screw as joy-stick. The humeral head then was temporarily transfixed with a K-wire to the glenoid in
correct inclination. Both tuberosities were preliminary fixed to the humeral head with additional K-wires. 2
Correct reduction was controlled under image intensification. After epiperiosteal tunneling a proximal
humerus locking plate was placed in MIPO fashion. Distal fixation and a plate independent lag screw
were inserted percutaneously. Finally, rotator cuff sutures were secured to the plate and wounds were
closed in layers.
Results: After 6 weeks, conventional X-rays demonstrated beginning callus formation without evidence
of secondary fracture displacement. Range of motion was measured as active ante-/retroversion
20°/0°/30°, passive: 30°/0°/40°; active internal/external rotation: hip/0°/20°; active abduction
30°, passive 40°. The patient was free of pain.
Conclusion: Tuberosity osteotomy in atypical three-part PHFD with an intact tuberosity complex enables a soft tissue sparing but sufficient exposure of fragments and therefore can be performed with
MIPO to treat these challenging injuries.
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had aseptic complications: four with non-union and two with implant failure. One-hundred and seven
patients (44.4%) had an implant removal due to irritation after consolidation: sixty-nine out of 158 with
an anterior plate, 20 out of 55 with a superior plate and 18 out of 27 with a nail.
Conclusion: Routinely performing postoperative X-rays after osteosynthesis and standardized intraoperative imaging for clavicula fractures seems unnecessary. Refraining from performing unnecessary
radiographs will have a beneficial effect on costs, length of hospital stay, healthcare consumption and
decrease exposure to radiation.

P145
Der Einfluss des Alterstraumatologie Zentrum (ATZ) auf geriatrische Patienten: Ein Vergleich von
Daten vor und nach der Implementierung des ATZ
S. Halvachizadeh, L. Gröbli, K. O. Jensen, H. Bischoff, R. Pfeifer, H.-C. Pape (Zürich)

P143
Low profile dual plating for mid-shaft clavicle fractures: a meta-analysis and systematic review of
observational studies
I. F. Rompen1, B. J. M. van de Wall1, M. van Heijl2, I. Bünter1, N. Diwersi1, B.-C. Link1, F. Tillmann3,
M. Knobe1, R. Babst1, F. Beeres1 (1Lucerne, 2Utrecht/NL, 3Altdorf)
Objective: Low profile dual plate fixation using two thinner plates is a relatively new technique and
alternative to single plating for treating midshaft clavicle fractures. To date, no meta-analysis has been
performed comparing these two techniques. Therefore, a systematic review and meta-analysis of
observational studies and randomized clinical trials was performed comparing single plating to low
profile dual plating for midshaft clavicle fractures.
Methods: PubMed/Medline/Embase/CENTRAL/CINAHL were searched for both randomized clinical trials (RCT) and observational studies comparing both treatments. Effect estimates were pooled
across studies using random effects models. The primary outcome is overall complication rate and
re-intervention rate. Secondary outcomes include healing, operation duration and functional scores.
Results: Low profile dual plating has favourable outcomes regarding overall complication rate (8.3%
versus 23.8%, OR 0.3, 95%CI 0.1-0.7, I2=23%, p=0.006) and re-intervention rate (6.1% vs. 16.1%, OR
0.28, 95%CI 0.09-0.85, I2=25%, P=0.02). The largest contributing factor behind these differences was
the high incidence of implant related complaints in the single plating group (4.7% versus 11.6%, OR 0.3
95%CI 0.1-0.7, I2=0%, P=0.008). The use of low profile dual plating does not have a detrimental effect
on healing with union being attained in 99% compared to 97.4% in the single plating group (OR 1.4,
95%CI 0.23-7.91, I=0%). Data on operating time and functional results is limited.
Conclusion: This meta-analysis shows that low profile dual plating for midshaft clavicle fractures is
a safe procedure attaining the same high union rates as seen in patients treated with single plating.
Additionally, it seems to have a lower overall complication and re-intervention rate, mostly driven by
the lower incidence of implant related complaints. Low profile dual plating however is a fairly new
technique and should be further explored to test whether our findings hold.

P144
Is there a need for standardized postoperative X-rays after operative treatment of clavicular fractures?
I. Buenter1, V. Kremo2, P. Schelbert1, N. van Veelen1, N. Diwersi1, M. Knobe1, B. Link1, R. Babst1,
F. J. Beeres1, B. van de Wall1 (1Lucerne, 2Sursee)
Objective: In most hospitals acquiring postoperative X-rays after operative treatment of a fracture is the
standard. The cost of such X-rays is about 170 swiss francs. The aim of this study was to evaluate if
there is a change in treatment plan due to the postoperative X-ray one day after operative treatment of
clavicular fractures when standardized intraoperative images were acquired.
Methods: This was a retrospective cohort study performed in a level I trauma center. All consecutive
patients treated surgically for clavicular fractures between 2014 and 2018 were included. The primary
outcome was any deviation from the standard postoperative protocol resulting from the postoperative X-ray taken one day after surgery. Secondary outcomes included all other complications and reinterventions performed during follow-up unrelated to the primary endpoint.
Results: In total 241 patients were included in the study with a mean age of 45 years (SD 17). 65.6%
were treated with anterior, 22.8% with superior plating and 11.2% with nailing. None of the included
patients had abnormalities on the postoperative X-ray necessitating re-intervention or deviation from
standard postoperative protocol. Seven patients (2.9%) had a deep postoperative late infection: one
was detected at the time of implant removal and six during revision for nonunion. Six patients (2.5%)

Objective: Das Ziel dieser Kohortenstudie war es den demographischen Wandel und die klinischen
Ergebnisse von geriatrischen Patienten (70 Jahre+) vor und nach der Implementierung des ATZ zu
vergleichen.
Methods: Gruppe vorATZ inkludierten geriatrische Patienten aus dem Jahr 2010, nachATZ aus dem
Jahr 2018. Patienten in palliativer Situation, mit einer Patientenverfügung, sowie Patienten die innert
24 Stunden verstarben wurden ausgeschlossen. Outcome-parameter waren Demographie, medizinische Komplexität der Patienten (ASA, Charlson Comorbidity Index CCI), Mortalität und Hospitalisationsdauer.
Results: 626 Patienten in Gruppe vor ATZ (Alter 80.3±6.7 Jahre), 841 Patienten in Gruppe nachATZ
(81.1±7.3 Jahre). Der Mittlere CCI war 4.7±1.8 Punkte in Gruppe vorATZ und 5.1±2.0 in Gruppe nachATZ (p<0.001). 16% der Pat in Gruppe vorATZ und 5.6% der Gruppe nachATZ waren ASA1 klassifiziert (p<0.001). Gruppe vorATZ hatte signifikant weniger Patienten ASA3 und höher (37.5%) verglichen
mit Gruppe nachATZ (46.3%, p<0.001). Die Hospitalisationsdauer verringerte sich signifikant von 10.4
Tage (vorATZ) auf 7.9 Tage (nachATZ, p = 0.011). Die 30-Tage Mortalität war vergleichbar in beiden
Gruppen (vorATZ 8.8% vs nachATZ 8.9%).
Conclusion: Die Implementierung des ATZ zeigt diverse Vorteile für Patienten: Trotz erhöhter medizinischer Komplexität (höherer CCI, mehr Patienten ASA 3 und höher) war die Hospitalisationsdauer geringer und die Mortalität vergleichbar. Der Anstieg der Patientenzahl ist höher als der erwartete Trend
in der Allgemeinpopulation. Die weitere Etablierung des ATZ könnte somit weiter sozioökonomische
Vorteile bringen.

P146
A new Swiss hand and wrist outcomes registry: implementing the ICHOM hand and wrist conditions
set in Switzerland
M. Gunning, M. Calcagni (Zurich)
Objective: The biggest challenge of modern health systems is to truly put patients first. That requires
measuring performance, listening to patients’ opinions and improving outcome and experience. In
Switzerland there is no system to register outcomes measurements of treatments for hand and wrist
conditions. Outcomes measurement can control and improve treatment quality, catalyze communication and decision making between physicians and patients and build a research database, to be used
for comparative research, health technology assessment and benchmarking between institutions. Aim
of this project is to establish an outcomes registry in a pilot group of institutions and set the basis for
an upscale at national level.
Methods: In 2020, three Swiss hospitals built an outcomes registry based on existing software of
Dutch medical engineers, using the newly developed Standard set for hand and wrist conditions by the
International Consortium for Health Outcomes Measurement. Patients are risk stratified and divided
over five tracks according to the type of problem to allow for optimal analysis. Treatment outcomes of
hand and wrist conditions are entered by surgeons, therapists and patients in a multi-language registry
to serve the needs of all stakeholders.
Results: The registry went live in the last quarter of 2020 and 150 patients have been registered so far.
It is too early to evaluate results and measure impact on patient care, but first experience is positive.
Semi-automatic track assignment and automatic emails are features that reduce clinician’s burden.
Patient compliance has been growing during the first months of clinical use of the registry.
Conclusion: Establishing a quality registry is a big endeavor with risks and pitfalls, but with careful
planning and a professional team it can be mastered successfully. The most important and challenging part, is to convince and motivate physicians to engage in this project, not seeing it as a threat, but
rather as an opportunity for improvement. Quality control, pay per performance and benchmarking are
becoming reality and for physicians to stay on the cutting edge of these developments is fundamental.
This way they can keep the lead and advocate for themselves and their patients. Quality can only be
improved when measured in a meaningful manner. In an outcomes registry, data are collected in a
structured way, building value for all stakeholders involved.

P147
Management of upper extremity ischemia and hemorrhagic shock due to a displaced proximal
humeral fracture
J. Cottet, E. Psathas, C. Tappero, M. Menth, J. Laurençon, B. Egger, D. O. Mayer (Fribourg)
Objective: Proximal humeral fractures account for approximately 6% of all long bone fractures, mostly
affecting females over the age of 60. Associated arterial complications from the axillary artery, although uncommon, may have severe consequences.1-2 We report the case of a patient with axillary
artery injury secondary to a proximal humeral fracture, in order to provide insight into the associated
challenges.
Methods: A 95-years old woman experienced severe incapacitating right shoulder pain after a fall.
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Clinical examination revealed a cold right upper extremity with absent brachial, radial and ulnar pulses,
while shoulder radiographs demonstrated a displaced subcapital humeral fracture. After closed reduction of the fracture in the emergency department by the orthopedist, the patient developed a large
axillary hematoma accompanied and hemodynamic instability. Emergency CT-angiography (CTA)
revealed a large pectoral hematoma caused by an active bleeding from the distal axillary artery, occlusion of the brachial artery and high origins of the radial and ulnar arteries (Fig.1). The patient was immediately transferred to the angiography suite, where coverage of the bleeding site with an endograft
under local anesthesia from a right femoral access was performed, allowing for rapid hemodynamic
stabilization (Fig. 2). Due to persistent ischemia and neurologic deterioration of the upper extremity, the
patient underwent open reduction of the humeral head, hematoma evacuation and right axillo-radial
bypass using an inversed saphenous vein in the operating room under general anesthesia.
Results: Post-operatively the patient admitted to intensive care unit and transferred to the ward on
postoperative day (POD) 3, with an unremarkable neurologic and vascular status. Postoperative CTA
confirmed full patency of the axillo-radial bypass, with retrograde perfusion of both the radial and ulnar
arteries (Fig. 3). The patient was discharged to a nursing facility on POD 16. At one-year follow-up, his
right upper extremity was fully functional and clinically well perfused.
Conclusion: Arterial complications of humeral fractures can be challenging. In the presence of “hard
signs”, early consultation with the on-call vascular surgeon and interventional radiologist is mandatory
in order to optimize the patient’s outcome.

P148
Into the right internal mammary vein mispositioned port-a-cath treated with endovascular snare
technique
F. Dokmak, T.-M. Strati, S. Vanoli, E. Monnard, B. Egger (Fribourg)
Objective: Port-a-cath’s (PAC) play an important role in the treatment of oncologic patients. PAC-catheter mal-positioning is a quite frequent complication, commonly recognised already at fluoroscopy
during the operation. A rare exception of this is the placement of the catheter into the internal mammary
vein (IMV), which may even not be detected at postoperative chest x-ray.
Methods: A 66-years old female, known for right colon cancer (pT4a N2 M1c) underwent PAC- insertion by the right cephalic vein approach at our surgical department. The intervention was uneventful
with good infusion and blood reflux and the intraoperative fluoroscopy showed a correct position of the
catheter. At the first appointment for chemotherapy administration, the PAC was not functional leading
to further investigations. On an anteroposterior chest x-ray the position of the PAC-catheter seemed
correct, however, the lateral imaging revealed an anterior intrathoracic position of it. Contrast injection
confirmed the mal-positioning of the PAC-catheter into the right IMV. The catheter was then repositioned
with the endovascular snare technique via the right jugular vein by our interventional radiologists. The
procedure was uneventful with an adequate repositioning result and a now functional PAC.
Results: Misdirection of a PAC-catheter into small tributaries of central veins, like the IMV, is a rare
complication. Most often it happens, due to anatomical reasons, during a left-side approach, however,
patients remain normally asymptomatic. Diagnosis is challenging because the IMV is within the projection of the right brachiocephalic vein and the superior vena cava in an anteroposterior x-ray, thus, the
catheter seems to be positioned correctly. In contrast, a lateral/oblique x-ray might rule out this malposition, but is routinely not performed. When diagnosed, it is necessary to re-positioning the catheter
in order to avoid any further complications. Endovascular PAC-catheter repositioning is a minimally
invasive procedure which is a feasible and effective management of this complication avoiding the
need of an open reoperation.
Conclusion: Although malposition of a PAC in the right IMV is a rare complication, surgeons should be
aware of it. In doubt, contrast injection and lateral/oblique chest x-ray might confirm it. An endovascular repositioning approach is the treatment of choice.
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P149
Multiple thromboembolic complications in a patient recovering from severe COVID-19 infection
M. Puglisi, E. Psathas, M. Menth, B. Egger, D. O. Mayer (Fribourg)
Objective: The prothrombotic state associated with SARS-CoV-2 infection is increasingly being reported in the literature during the recent pandemic.1-3 We present a case of multiple thromboembolic
complications in an otherwise healthy patient recovering from COVID-19.
Methods: A 53-year-old male, was admitted to the emergency department for acute thoracic pain
and dyspnea, as well as worsening right leg pain and coldness of the forefoot for the past 24 hours.
Two weeks ago, he was hospitalized in the ICU due to severe COVID-19 related pneumonia, requiring transient mechanical ventilation and steroids. Clinical examination revealed mild tachycardia (110
bpm) and hypoxemia (SaO2 90% on room air), right leg edema with absent femoral and distal pulses
and no arterial doppler signal in the foot. Laboratory testing was notable for a positive antigen na-
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sal swab for SARS-CoV-2, a 10-fold increase in d-dimers (5708 ng/ml) and a normal troponin level.
Chest computed tomography (CT) demonstrated bilateral subsegmental pulmonary embolism and
sparse ground-glass opacities in both lungs, consistent with residual COVID-19 pneumonia (Fig.1).
Thoracoabdominal CT-angiography showed a filling defect of the right common iliac artery, with signs
of concomitant distal embolization (Fig.2). Therapeutic intravenous anticoagulation and oxygen by
facial mask were administrated and the patient was transferred to the operating room for emergency
iliofemoral embolectomy.
Results: The patient was postoperatively transferred to the COVID-19 unit and discharged 6 days later
on therapeutic oral anticoagulation with Rivaroxaban. Histopathology of the removed thrombotic material showed no malignancy. Venous duplex ultrasound confirmed thrombosis of the right posterior
tibial veins, while bubble study echocardiography excluded a patent foramen ovale, suggesting in situ
formation of the arterial thrombus of the right iliac artery, rather than paradoxal embolism. At 6 months
follow-up, the patient remained asymptomatic, showed no residual arterial or venous thrombosis, and
anticoagulation was discontinued.
Conclusion: The presentation of severe, late thromboembolic complications in patients recovering for
COVID-19 infection, as in our case, suggests the need for a more deliberate and prolonged use of
prophylactic anticoagulation even after patient’s discharge.

Figure 1. (a) Axial thoracic CTA demonstrating peripheral residual space ground-glass opacities in both
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lungs (triangles) as well as bilateral subsegmental pulmonary embolism (arrows). (b) Coronal view of
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history of bladder carcinoma should warrant rapid surgical and medical treatment as well as total
body imaging to exclude multiple localization.

P151
Variety of vascular pathologies caused by COVID-19
E. Lonfat, P. Buntschu, D. Camenzind, S. Engelberger (Baden)
Objective: COVID-19 has several implications on vascular surgery practice in Switzerland. In addition to venous thrombosis, arterial vascular complications may occur. Moreover, acute kidney injury
caused by the virus can lead to dialysis and require vascular access. This case series aims to show the
variety of vascular pathologies that may be encountered and their therapeutic challenges.
Methods: This is a retrospective case series of COVID-19 patients who suffered from vascular complications requiring urgent surgical intervention or vascular access for hemodialysis at a secondary
reference centre in Switzerland between March 2020 and January 2021.
Results: We identified six patients who underwent an urgent vascular procedure in the context of the
SARS-CoV-2. All of them were men of a median age of 78 years, ranging from 68 to 81 years old. Comorbidities were hypertension (n=5), diabetes (n=2), coronary artery disease (n=2) and chronic kidney disease (n=2). Two patients suffered from thromboembolic occlusion of the superior mesenteric
artery and were primarily treated by endovascular thromboaspiration and local thrombolysis. In both
patients, laparotomy with thromboembolectomy and patch angioplasty of the superior mesenteric artery was necessary to complete patency. Four patients presented with acute lower limb ischemia due
to thrombotic occlusion. The occlusion was in the common femoral artery (n=1), the tibioperoneal
trunk (n=1) or in the femoro-popliteal segment (n=2). All four underwent surgical thromboembolectomy and one of them needed revascularization by femoro-popliteal bypass. One patient who developed
acute chronic kidney insufficiency due to COVID-19 and needed hemodialysis got a radio-cephalic loop
graft fistula. Two patients died of pulmonary complications. Further complications were early bypass
thrombosis in one patient, septic shock due to mesenteric ischemia with prolonged stay in the ICU
and consecutive repeated laparotomy in two patients, as well as segmental small bowel resection in
one patient.
Conclusion: The coronavirus pandemic has influenced vascular surgery practice. Centres treating
COVID patients face challenging vascular pathologies and postoperative morbidity and mortality are
high.
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P150
Multiple mycobacterium bovis infectious aneurysms after intravesical BCG instillation
L. Arts, D. Danzer (Sion)
Objective: Intravesical instillation of attenuated Mycobacterium Bovis strain (bacillus Calmette-Guérin,
BCG) is commonly used for non-invasive bladder carcinoma with less than 5% septic complications.
Infectious aneurysms due to mycobacteria species are rare in developed countries but associated
with high morbidity as septic symptoms are unfrequently present before rupture. We report a case of
M. Bovis aneurysms of the superficial femoral artery (SFA) and the infrarenal aorta, 12 months after
intravesical BCG instillation.
Methods: A 73-years-old male patient presented with spontaneous pain in his left thigh, thorough anamnesis revealed night sweats and weight loss. CTA revealed a ruptured aneurysm of the SFA. Urgent
resection with venous interposition graft was performed and empiric antibiotics started. Histologic
presence of giant-cell reaction with granuloma and a history of BCG instillation prompted complementary PCR which was positive for Mycobacterium Tuberculosis Complex. Antimycobacterial therapy with
rifampicin, isoniazid, ethambutol and pyrazinamide was started. Complementary full body 18FDG-PET
CT depicted an infrarenal aortic infectious aneurysm with retroperitoneal infiltration. The patient benefitted from an aortic replacement with a cryopreserved homograft with an uneventful postoperative
course. Further conducted testing identified M. Bovis, secondary to disseminated BCG infection. Postoperative CTA 1 month later showed patent grafts without any other aneurysmal transformation.
Results: Infectious aneurysms are mostly caused by bacteria. Since the introduction of the BCG instillation, descriptions of M. Bovis aneurysms have increased as other Mycobacterious strain aneurysms
are declining. Fever is commonly described after BCG therapy, suggesting a transient episode of mycobacteriaemia which might increase the risk of focal arteritis and aneurysmal transformation. As
literature demonstrated, multiple synchrone or metachrone localization is not uncommon, especially
in ongoing infection if treatment is delayed.
Conclusion: Iatrogenic vascular infectious complications are rare, but BCG instillation might be considered as a significant risk factor for septic aneurysm formation. Unusual aneurysm presentation with
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«Die neuen Heiligen der Pandemie» Intensivmediziner als überhöhte, transzendente Wesen mit starken
Flügeln . . . (Corona-Graffito in Navi, Mumbai, Indien) NZZ 6.4.2021 p. 32
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