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Dear collegues & guests,

The present special edition of SWISS/KNIFE is

offered online.

Enjoy reading a selection of this year’s

abstracts.

On behalf of the editorial board of

SWISS/KNIFE we wish you a highly active annual

meeting of the Swiss College of

Surgeons 2024 in Davos!

Markus Zuber MD Clarunis, Basel
Gilles Neve PhD Medworld, Zug
Guest editors SWISS/KNIFE, special edition 2024
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Continuing Education, Training, Professional Politics

Proficiency and Depth of Surgical Education in Switzerland is Heading in the Wrong
Direction
T.Schéb, I. Klein (Department of General Surgery, Cantonal Hospital Graubiinden, Chur)

Background:In Switzerland, surgical resident training has become increasingly difficult over
the past decades for numerous reasons. While the number of surgical residents has doubled
over twenty years, the average workweek dropped from 70 to 50 hours. Af the same time, the
surgical case-load increased only marginally as opposed fo the proportion of administrative
responsibilities, resulting in a substantial decrease of intraoperative exposure in surgical resi-
dency training.

Aims: To asses the surgical exposure of our residents.

Methods: This study is a review of all performed surgical procedures in the field of general,
abdominal, thoracic, vascular and frauma surgery at a category-A Cantonal hospital in Switzer-
land, performed from September 1st 2021 to August, 31st 2023.The primary outcome was sur-
gical exposure of residents as primary, secondary and assisting surgeons. Secondary outcomes
were case-distribution during daytime workhours as opposed to on-call hours per resident.
Results: The surgical exposure of a surgical resident at our cantonal hospital as primary and
secondary surgeon was 41.19 and 39.06 minutes respectively per week. This surgical expo-
sure as was paired with a total of 127.46 minutes as assisting surgeons per week. On average
this results in 1.34 operations per week and 60.3 cases per year per surgical resident. 73.51%
of these cases are performed during daytime work hours and 26.49% during on-call hours.
Conclusion: To fulfill the minimal number of 510 cases in the mandatory FMH surgical catfa-
logue of becoming a general surgeon, a total residency period of 8.46 years would become
necessary fo take the exam based on the average number of operative cases in this category-A
teaching hospital which is considerably longer compared fo residency fraining 20 years ago.
While surgical procedures and techniques continue to become more complex, the need to
exploit ways fo maintain a sufficient level of surgical exposure inside and outside the OR is
eminent.

Music Therapy in Patients Undergoing Ambulatory Surgery: A Single-Blind Randomized Trial
F.Mongelli'2,T. Doria’, G.la Regina', C.A. Cammalleri’, F. Sabbatini’, D. la Regina'2 ('Surgery, Os-
pedale Regionale di Bellinzona e Valli, Bellinzona; 2Faculty of Biomedical Sciences, Universitd
della Svizzera ltaliana, Lugano)

Background: Day surgery procedures constitute an essential part of surgical practices in
hospitals worldwide. However, outpatients may experience anxiety, fear, and stress negatively
impacting patients' ability fo follow the established ambulatory surgery pathway. While medi-
cations are generally administered to reduce perioperative stress, there are several measures
to avoid their use. Music therapy (MT) can be used as a complementary, drug-free, safe, and
cost-effective intervention.

Aims: The purpose of our study was to evaluate the impact of MT on perioperative stress and
patient satisfaction in patients undergoing ambulatory surgery.

Methods: We conducted a randomized study in patients undergoing ambulatory surgery.The
MT group listened to relaxing music for the whole hospital stay, while the control group received
the standard freatment. Both groups were managed in the pre- and postoperative periods ac-
cording to current clinical practice and ultimately received the Leiden Perioperative care Pa-
tient Satisfaction (LPPS) questionnaire before hospital discharge.

Results: During the study period, 33 patients were included, 16 randomized to the MT arm and
17 to the control arm.The average age of the patients was 51.1+16.2 years, and 10 (31.2%)
patients were women.The postoperative period was uneventful for almost all patients (95.8%),
and we observed a high level of safisfaction. No patient required medication for anxiety treat-
ment in the postoperative period. Pre- and postoperative vital signs were similar in both arms.
A slightly higher LPPS score was noted in the MT group (1798 vs. 171+20 pts, p=0.174).
Conclusion: Despite limitations, our study demonstrated that MT in patients undergoing ambu-
lafory surgery might be advantageous in reducing perioperative stress, potentially increasing
satisfaction, and enhancing patients' perception of being cared for in a multidisciplinary man-
ner, without neglecting the emotional aspect.

Surgeon-Scientists Going Extinct - Last Call for Action!

M. Pfister'2, Z. Li®, . Huwyler*, M. W.Tibbitt*, P. A. Clavien®® (*University Hospital Zurich, Zurich;
2Wyss Zurich Translational Center, ETH Zurich and University of Zurich, Zurich; *HPB & Multi-
Organ Transplant Program, University Health Network, Toronto; “Macromolecular Engineering
Laboratory, Department of Mechanical and Process Engineering, ETH Zurich, Zurich; *Depart-
ment of Surgery and Transplantation, University of Zurich, Zurich)

Background: Surgeons who carry out research in addition fo clinical activities are referred to
as "Surgeon-Scientists". While their value remains undisputed, numbers have been plunging.
Reasons for this decline have been partially identified and countermeasures proposed, but
actions taken have failed fo mitigate this frend.

Aims: This study aims to explore the perspective of future surgeon-scientists, and to call for
urgent measures fo save this breed from extinction.

Methods: We first completed a systematic literature review adhering fo PRISMA guidelines
covering all aspects of surgeon scientists” decline. Second, we performed a comprehensive
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online survey targeting the academic surgical youth globally.

Results: Reasons for decline both in the literature and survey responses included a foremost
priority on clinical duties and a lack of structural support and recognition for research. The
proposed requirements fo achieve surgeon-scientist sustainability are summarized in Figure
1. Consequent measures failed to affect the academic surgeon pipeline, as they are hardly
implemented in the real world (no mentorship: 33%; no protected time: 45%; no extramural
funding: 72%; no structured curriculum: 37%). Of 140 respondents (26 centers, 15 countries, 3
continents) 67% still identified as surgeon-scientist, and 93% agreed on the need to preserve
this breed. Main motivational drivers were interest in research (78%) and career progression
(63%), and 80% would do it again if given the chance.

Conclusion: This is the first report on global perspectives of future surgeon-scientists about
measures to ensure their survival. Their status as "endangered species" is clear, yet the coun-
termeasures are grossly not implemented. To rescue surgeon-scientists, consciousness beyond
the academic world with a call for revolution in academic surgery to meet the demands of our
time is needed. Thus, we propose major structural changes (Figure 2).
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Figure 1. Hallmarks of the sustainable surgecn-scientist

These «Big Five» hallmarks of the sustainable surgeon-scientist represent consensus of the literature and survey.
Consciousness and recognition beyond the academic world lay the groundwork for institutional and financial
support to establish the required framework to ensure protected time and training. Promising prospects are offered
lo undergo 2-3 years of dedicated research lraining (optionally as part of a higher degree), which will serve as
foundation for later success. Division of tasks and expertise in a diverse and inclusive environment enables
callaboration and gives future surgeon-scientists together with attractive job offers enough perspective to boost
innovation and progress, which in turn again enhances recognition in society.
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Figure 2. Rescue package for surgeon-scientists

The identified hallmarks of the sustainable surgeon-scientist are merged in a comprehensive research
platform enabling the required change by implementing these measures in the real world. By providing the
space and opportunity to bring together expertise in a diverse and inclusive envirenment, interdisciplinary
collaboration of various specialties and subsequent breakthrough innovation is facilitated. We propose early
involvement of promising prospects to leverage career progression and create a sustainable program
where mentees eventually become mentors and fill the shoes of current surgeon-scientists. A close
relationship with all stakeholders ensures adequate recognition, framework, support, and funding to

successfully implement structural changes towards a bright future for academic surgery.

Figure 2



Discrepancies in Lecturer and Student Perspectives on Sex- and Gender-Based Medicine
in the Medical Curriculum

L. Zingg', C. Magyar', B. Ozdemir?, D. Candinas', P. Frey3, V. Banz' ('Department of Visceral Sur-
gery and Medicine, Inselspital, Bern University Hospital, Bemn; 2Department of Medical Oncology,
Inselspital Bern, University Hospital, Bemn; *Medical Faculty, University Bern, Bern)

Background: Sex- and gender-based medicine (SGBM) addresses differences between male/
men and female/women with regard to clinical manifestation, diagnostics, treatment and out-
comes of diseases. The implementation of SGBM in the medical curriculum varies and data on
the knowledge and perception of lecturers and students in SGBM is scarce.

Aims: The purpose of this study is fo assess the current state of SGBM at a Medical Faculty in
Switzerland. Further, we aim to evaluate the self-perceived importance and knowledge of SGBM
in lecturers and students.

Methods: All lecturers and students at a Medical Faculty in Switzerland were invited fo partici-
pate in a survey. An adapted questionnaire was developed and quantitative assessment using
a Likert Scale. Statistical analysis was performed with Kruskal-Wallis rank sum test.

Results: 114 (34.1%) lecturers and 903 (41.4%) students participated in the survey. In both
the lecturers” and students” subgroups, women perceived the teaching of SGBM fo be more
important compared to men (lecturer women vs. men median 6.0 vs. 5.0, p = 0.025; student
6.0vs.5.0,p <0.007) (Figure 1).No significant difference was found between genders regard-
ing self-reported knowledge of SGBM (lecturer median 4.0 vs. 4.0, p = 0.710; students 3.0 vs.
4.0,p=0.841).Asignificant difference between lecturers and students in the perception of the
amount of incorporated information actively addressing SGBM in the current curriculum was
found (59.4% vs 28.8%, p < 0.001).

Conclusion: Women lecturers and students consider teaching of SGBM during medical cur-
riculum to be more important than men. Lecturers perceived the amount of SGBM faught fo be
higher compared fo students. These different expectations and perceptions need fo be taken
info account when striving for change and implementing SGBM within the medical curriculum.
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Figure 1. Perceived importance and knowledge of sex- and gender-based medicine in students
and lecturers. Violin plot showing density of responded questions as determined by the Likert
Scale. Vertical line representing median values for each group respectively; Abbreviations: N/A,
no answer; SGBM, sex- and gender-based medicine

Contextual Challenges in Reintroducing Giant Goiter Surgery in Central Africa: Retrospec-
tive Review of 10 Years of Teaching Missions

P Kuczma'?, C. Trésallet!, L. Dumont®4, B. Gold®, M. Poussier®, A. Longombe’, L. Mutanda
Basonika’ ('Bariatric, Digestive and Endocrine Surgery, Avicenne University Hospital, Bobigny;
2Endocrine and Thoracic Surgery, Geneva University Hospitals/Univesité de Genéve, Geneva;
3Department of Anesthesiology, Geneva University Hospitals, Geneva; “NGO, Association 2nd
Chance, Geneva; Department of Surgery, Clinique des Grangettes, Geneva; *Department of
Surgery, Kennedy Clinic, Montelimar; 7Department of Surgery, Kisangani University Hospital,
Kisangani)

Background: Eastern Democratic Republic of Congo is an endemic zone of giant goiters (Fig.
1) that are a significant public health challenge in that region. Political instability led to deterio-

ration of surgical care and inaccessibility of safe anesthesia. Thyroidectomies were performed
only occasionally, with a high complication rate. In 2012, the Swiss NGO 2nd Chance initiated
a fraining program for local surgeons and anesthesiologists.

Aims: The aim of the program was to reinfroduce a safe practice of thyroid surgery and general
anesthesia among local acfors to respond to the needs of the local population.

Methods: We refrospectively assessed the outcomes of patients enrolled in the program
between 2013 and 2023 in Eastern DRC. The progression of the participating surgeons was
evaluated.

Results: 38 teaching missions were conducted between 2013 and 2023 in 8 different locali-
ties of Eastern DRC, during which 559 patients underwent thyroid surgery (Fig. 2). The short-
term follow-up rate was nearly 100% and the long term 36%. The complications included:
hematoma requiring reinfervention (2.4%), recurrent nerve palsy (1.2%), wound infection
(2.75%). Out of the initial cohort of 20 local surgeons enrolled in the program, 10 are now
certified as independent operators and 3 have the status of trainers.Two participants organise
goiter campaigns on their own, in different region of the DRC.

Conclusion: Although the interventions were performed in rural conditions with basic equip-
ment (Fig. 3) and on giant goiters approaching 1.5-2 kg, the complication rates was accept-
able.The thyroid teaching program helped to improve the surgical skills in the management of
other pathologies. The missions permitted to create a network of independent endocrine sur-
geons.The skills are being diffused now autonomously by local actors, maintaining the surgical
expertise in the long term.This project demonstrates the feasibility of performing and teaching
a complex procedure in an unstable socio-economic context in a limited resources setting.

Figure 1. Giant goiter

Figure 2.Teaching thyroid surgery in the OR
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How to Deal with Errors in Surgery: A Content Analysis of Morbidity and Mortality Confer-
ences from Trainees’ Perspective

H. Gros, A. Poljo, J. Dublin, B. Mller, J. M. Klasen (Klinik fur Viszeralchirurgie, Clarunis — Univer-
sittires Bauchzentrum Basel, Basel)

Background: Surgery, while often lifesaving, inherently carries risks of errors. Therefore, Morbid-
ity and Mortality conferences (MMCs) are crucial in hospitals, providing a space for discussion
and allowing professionals to learn from past actions. MMCs cover various domains, including
clinical knowledge and skills, reasoning, system knowledge and change, sharing experiences,
as well as illustrating errors. However, the exfent fo which residents and medical students as
learners benefit from MMCs remains unclear.

Aims: This research aimed to analyze if MMCs fulfill abovementioned goals for surgical frain-
ees and medical students. We also seek to understand their MMCs’ perception.

Methods: This analysis involved three steps: First, observation of 18 MMCs in three surgical
teaching hospitals between 02-07/2023. Second, field interviews of 32 volunteering partici-
pants in training (15 residents, 17 medical students).The developed semi-structured inferview
guide covered expectations from MMCs, learning experiences, MMCs'role in surgical education,
emotional reactions to complications, and need for emotional support. Third, software-aided
qualitative data analysis, following Elo and Kyngds' process, which involves data familiarization,
coding, and categorization. Field notes from the observation and interviews provided context
and deepened the analysis. Regular research team meetings supported the rigorous process.
Results: Participants perceived MMCs as a valuable platform to learn from errors, with most
medical students being unfamiliar with MMCs prior fo first participation. MMCs' formats and
case selection criteria varied among the parficipating surgical departments. Participants
wished increased discussion time and reduced superiors' monologues. Residents' silence
despite a "no blame, no shame"-culture led to medical students expressing uncertainty about
learners” role. Participants valued MMCs' fact-based atmosphere for addressing emotionally-
charged topics.

Conclusion: While explored MMCs met their goals, improvements are still needed from learn-
ers’ perspectives. MMCs’ settings vary across hospitals, leaving room for implementation of an
(inter)national standard. Early thematization and increased interactivity could transform surgi-
cal frainees from spectators to actors, ultimately inspiring medical students.

Impact of Virtual Reality Distraction on Pain and Anxiety for Bedside Abdominal VAC Dress-
ing Change (VIRPA) - A Randomized Controlled Clinical Trial

B. Barberd Carbonell, M. Hiibner, F. Grass, R. Djafarrian (Lausanne University Hospital (CHUV),
Lausanne)

Background: Virtual reality (VR) distraction techniques are promising adjuncts to reduce pain
and anxiety.

Aims: This study assessed the impact of VR distraction during bedside change of vacuum as-
sisted closure (VAC) dressings.

Methods: In this non-blinded randomized superiority trial, patients scheduled for bedside
change of a subcutaneous VAC dressing were allocated to receive distraction through VR
masks in addition fo a standardized pain protocol (intervention) or pain protocol alone (con-
trol). Primary endpoints were pain scores assessed by a visual analogue scale (VAS:0-10),
secondary outcomes were anxiety (State Trait Anxiety Inventory (STAI-Y:20-80), VAS:0-10),
hemodynamic parameters and satisfaction (VAS:0-10).

Results: Nineteen and twenty-one patients were randomized to receive intervention and con-
trol, respectively. Baseline characteristics were well balanced including age (61+11 vs.62+17),
sex (female: 9 vs. 13), American Society of Anesthesiologists (ASA) scores (23: 18 vs. 18, all
non-significant). Pre- and postoperative pain levels were 2.2+2.2 vs.2.0+£2.1 (p=0.38) for the
infervention group compared with 2.6+2.1 vs.2.2+1.6 (p=0.26), with no significant difference
between the groups (p=0.38). Similar findings for blood pressure and heart rates. Anxiety was
reduced in both groups post VAC change in the infervention and confrol group: STAI 40+12
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pre-VAC vs. 30+8 post VAC and 45+14 pre-VAC vs. 32+9 post VAC (both p<0.01), AVAS -2
(interquartile range IQR 0,-3) vs.-2 (IQR 0, -5), both p<0.01. Postinterventional satisfaction was
8.3+1.9 (intervention) vs. 7.5+£2.4 (p=0.11).

Conclusion: In this study, pain and anxiety were well managed with a standardized pain proto-
col with or without adjunct VR distraction. Further studies will focus on patients with insufficient
control of pain and anxiety with a standard protocol.

Milestones in Surgical Complication Reporting — Twenty years of Clavien-Dindo Classifica-
tion & Ten Years of Comprehensive Complication Index (CCI®)

F. Abbassi', M. Pfister?, A. Domenghino?, K. L. Lucas?, M. A. Puhan?®, P. A. Claviené ('Abdominal
Surgery and Transplantation, University Hospital Zurich and University of Zurich, Zurich; 2Wyss
Zurich Translational Center, ETH Zurich and University of Zurich, Zurich; *Department of Abdomi-
nal Surgery and Transplantation, University Hospital Zurich, Zurich; “Department of Visceral,
Thoracic, Vascular Surgery and Angiology, City Hospital Triemli, Zurich; *Epidemiology, Biostatis-
tics and Prevention Institute, University of Zrich, Zurich; *Wyss Translation Center, University of
Zurich, and Swiss Medical Network, Zurich)

Background: Standardized outcome reporting is key for proper assessment of surgical proce-
dures. A recent consensus conference recommended the Clavien-Dindo classification (CDC)
and the Comprehensive Complication Index (CCI®) for assessing postoperative morbidity. How-
ever, their use in randomized controlled trials (RCTs) has not been assessed, and several chal-
lenging scenarios for grading complications require consensus-based guidance.

Aims: The aim of this study was to assess the use of the CDC and CCI® in RCTs and to provide
guidance on their standardized and consistent application.

Methods: We identified all RCTs that used the CDC or CCI® as a primary or secondary outcome.
In addition, we asked 163 international surgeons fo independently grade complications of 20
clinical cases covering seven challenging scenarios. Finally, a core group of five experts used
this information do develop consistent recommendations.

Results: Up to July 2023, 1424 RCTs used the CDC or CCI® to assess postoperative morbidity.
Annual use was steadily increasing with now over 200 new RCTs per year (Figure 1).
Eighty-nine (55%) surgeons completed the survey.Table 1 summarizes the seven difficult sce-
narios and recommendations on how to grade those complications. Complications requiring
multiple interventions, complications of complications, complications occurring prior fo refer-
ral, and expected and unrelated complications should all be counted as separate complica-
tions and included in the CCI®. Invasive diagnostics without findings should not be considered
as a complication since purely diagnostic.

Conclusion: We observed an extensive and steadily increasing use of CDC and CCI® in RCTs,
highlighting the importance of their consistent application. Provided by the original developers
of the CDC and CCI® and based on an international survey of their frequent users, the current
consensus offers much-needed guidance for challenging scenarios. This will further improve
the consistency and accuracy of complication reporting, leading fo higher quality RCTs, im-
proved cost estimations, and better quality control, ultimately benefiting all stakeholders.
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Figure 1. Use of Clavien-Dindo Classification and Comprehensive Complication Index in RCTs



Scenario

Clinical example

Consensus decision of the core group

Complication
requiring multiple
interventions

a) Necrotizing pancreatitis after
laparoscopic right sided hemicolectomy
requiring 3 re-looks.

b) Anastomotic leak after
esophagectomy, requiring 5 endoscopies
for treatment with endoluminal vacuum
therapy device (e.g., Eso-Sponge).

In the management of a complication,
each individual intervention should be
counted as a complication and be included
inthe CCI®.

Complication of a

Non-anastomotic biliary stenosis after

Any intervention required to treat a

intermittent healing

resection for a pseudomyxoma peritonei.

complication liver transplantation. ERCP and stent complication of a complication should be
placement are performed to treat the counted as a complication and thus be
stenosis. Subsequently, 3 stent included in the CCI®.
replacements are required due to
recurrent stent occlusions.

Recurrence after Recurrent ileus after multivisceral Each recurrence should be counted as a

separate complication.

Negative invasive

a) Suspected bowel ischemia a few days

a) Negative invasive diagnostics, since

intervention, the patient develops severe
necrotizing pancreatitis and is referred to
the surgical department where a total of
3 open necrosectomies are performed.

diagnostics after aortic aneurysm repair. Exploratory | purely diagnostic, are not considered as a
laparotomy reveals no pathological complication and should not be included in
findings, and the operation is terminated | the CCI®.
without any therapeutic measures.

b) Fever and pain a few days after b) Treatment initiated after negative
esophagectomy. Endoscopy shows no invasive diagnostics is decisive for the CDC
pathology. However, antibiotics are given | classification.

for 5 days.

c) Suspected anastomotic leak after c) Invasive diagnostics accompanied by a
esophagectomy. Endoscopy shows no therapeutic/prophylactic act, are
pathology. However, an endoluminal considered as a complication.

vacuum therapy device (Eso-Sponge) is

placed.

Expected a) LARS after low anterior resection Every complication, even if expected,

complication b} Erectile dysfunction after should be counted and be included in the
prostatectomy. cae.

Unrelated Incarcerated femoral hernia occurring Any medical event occurring during the

complication during hospitalization after surgery for post-operative follow-up period should be
thyroid cancer. recorded as a complication and be

included in the CCI®.

Complication leading | Patient with choledocholithiasis If documentation is available,

to referral undergoing an ERCP. After the complications occurring prior to referral

should also be considered a complication
and included in the CCI®.

CCI®: Comprehensive Complication Index, CDC: Clavien-Dindo Classification, ERCP: Endoscopic Retrograde
Cholangio-Pancreatography, LARS: Low Anterior Resection Syndrome.

Table 1.Proposed consensus on how to rate complex complication scenarios for CDC and CCIA®

calculation
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Characterization of Colon Anastomosis Healing in Obese Mice

V.Delaune', S. Lacotte?, A. Bouroumeau?, A. Bornand?, F. Slits?, Q. Gex*, N. C. Buchs®, C.Toso' ('Vis-
ceral Surgery, Geneva University Hospitals, Geneva; 2Hepatology and transplantation laboratory,
Geneva Medical University, Geneva; 3Pathology, Geneva University Hospitals, Geneva; “Nephrol-
ogy laboratory, Geneva Medical University, Geneva; *Visceral Surgery, Hopital de la Tour, Meyrin)

Background: Colon anastomosis leak is the most feared complication in colorectal surgery,
with high morbidity and mortality. Despite the identification of correctible risk factors, its inci-
dence has remained stable for the past 50 years. One of the risk factors is obesity, a systemic
disease whose prevalence is continuously increasing worldwide. To understand the implicated
mechanisms, and to develop therapeutic strategies, characterization of colon anastomosis
healing in obese subjects is mandatory.

Aims: We aimed to describe the colon anastomotic healing process in obese mice, with a
secondary aim fo identify potential targets fo decrease post-operative leaks.

Methods: Three groups of mice were fed different diefs for 16 weeks: normal diet only (ND),
high-fat diet reverted to normal diet on day of surgery (HF-ND), or high-fat diet only (HF-HF).
Surgery consisted of left colon hemi-transection on the anti-mesenteric wall, and subsequent
anastomosis with separate stitches. N=5 mice from each group were sacrificed at days 3,5, 7,
10 and 14 after surgery.

Results: HF-HF mice had diarrhea and lost weight up to day 10 after surgery, compared to day
1 for ND mice. Overall, abscess rate was 4% in ND and HF-ND, and 8% in HF-HF mice. Free leak
rate was 0% in ND and HF-ND, and 16% in HF-HF mice (p=0.03).Angiogenesis was decreased
in HF-HF mice at day 5 compared fo ND mice (p=0.02).

Conclusion: Obese mice undergoing continued high-fat diet (HF-HF) globally demonstrated
worst oufcomes after colon anastomosis with increased leak rates, and decreased angiogen-
esis. Despite having similarly low angiogenesis, these results seem to be mitigated in high-fat
diet fed mice reverting to normal diet on day of surgery (HF-ND), hinting towards an involve-
ment of gut microbiota. Further analysis of gut microbiota and angiogenesis pathways are
warranted in order fo determine therapeutic strategies.
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Figure 1. Experimental timeline

Property of Hemorrhoid Tissue Mesenchymal Stem Cell Tow-Dimensional and Tridimen-
sional Cultures for the Treatment of Anal Incontinence

A.Balaphas'?, S. El Hajji'-2, B. Moeckli'?, E. Liot', A. Modarressi?, G. Meurette!, T. Laumonier?, S. La-
cotte?, J. Meyer!, C.Toso1, F. Ris' ('Division of Digestive Surgery, University Hospitals of Geneva,
Geneva; 2Department of Surgery, University of Geneva, Geneva)

Background: Aufologous mesenchymal stem cells (MSC) from different origins, including
adipose tissue, have been proposed for the treatment of anal incontinence with encourag-
ing preclinical and clinical outcomes. Cell transplantation as fridimensional structures instead
of individual cell suspension seems to increase cell viability and implantation. We previously
developed a protocol for MSC isolation directly from haemorrhoidal tissue (he-MSC) in human
and demonstrated that the isolated cells fulfil MSC criteria.

Aims: Evaluate the characteristics and secretome of he-MSC in both two-dimensional or tridi-
mensional cultures.

Methods: Informed consent was obtained from all patients.Tissue samples were procured from
haemorrhoidectomy specimens or liposuction waste product and processed and character-
ized according to previously reported methods. He-MSC were cultured as spheroids using the
"hanging-drop technique" or agarose pits. Immunofiuorescence was performed fo assess the
expression of mesenchymal proteins and cell viability. Conditioned media of tow-dimensional
cultures or spheroids in suspension were generated using low serum culture medium and
analysed with semi-quantitative cytokine arrays (120 cytokines) and ELISA assays.

Results: Cultured cells demonstrated expression of vimentin and good viability, even as sphe-
roids (2.6+2% cell death). Cytokine profile of he-MSC secretome was similar to that of adipose
tissue-derived MSC (AT-MSC), with shared core cytokines (FGF-9, OPG, CCL2, CCL11, CCL13,
IGFBP-4, IGFBP-6). Concentration of HGF measured by ELISA was higher in he-MSC conditioned
medium than in AT- MSC conditioned medium (19613+3528 versus 179+84 pg/ml p<0.001)
whereas VEGF concentration followed an opposite trend (7627+947pg/ml versus 181+74 pg/
ml p<0.001). Production of mesenchymal proteins and growth factors was not affected by the
spheroid configuration of cells.

Conclusion: We demonstrated that he-MSC exhibit a similar secretome profile compared fo
AT-MSC. Generation of spheroids did not compromise cell viability or their ability to produce
structural proteins and growth factors, validating he-MSC spheroids use for further in vivo stud-
ies prior to clinical validation.

A Comparative Analysis of Secreted miRNAs Reveals Candidate Biomarkers for Pleural
Mesothelioma Detection

A. Kraft'2, M. Meerang?®, M. B. Kirschners, V. Boeva?#5, I. Opitz® ('Deparment of Thoracic Sur-
gery, University Hospital Zurich, Zurich; ?Department of Computer Science, ETH Zurich, Zurich;
3Deparment of Thoracic Surgery, University Hospital Zurich, Zurich; 4INSERM, U1016, Cochin
Institute, CNRS UMR8104, Paris Descartes University, Paris; SETH Al Center, ETH Zurich, Zurich)

Background: MicroRNAs secreted by tumour cells through exosomes or in non-encapsulated
form, were shown to promote tumour growth and freatment resistance, underscoring their po-
tential as cancer biomarkers.

Aims: Here, we compare miRNAs secrefed by pleural mesothelioma (PM) primary cells with
miRNAs secreted by non-PM cells, in order to identify diagnostic biomarkers of this devastating
disease.

Methods: We established primary cell cultures from pleural effusion of 12 PM and 7 non-
PM patients. Secreted miRNAs were profiled as: (1) total secreted miRNA in cell culture su-
pernatant (Sup), and (2) exosomal (Exo) miRNAs. Exosomes were extracted using iZON qEV
columns. RNA was exiracted with mirVana PARIS kit. Sequencing libraries were prepared using
the QIAseq miRNA Library Kit (Qiagen). Reads were mapped on the mature miRNA sequences
(MirBaseDB), followed by DESeq2 differential expression analysis. MiRNA farget genes were
selected using MirDB and functionally annotated using DAVID.

Results: We identified 309 and 84 deregulated miRNAs in PM-Exo and PM-Sup samples, re-
spectively (p-value <0.05, Fig. TA). Among the up-regulated miRNAs, we found let-7¢c-3p and
miR-16-5p, which are known tumour suppressors, and miR-23a-3p and miR-30a-5p (Fig. 1B).
Inferestingly, miR-30a-5p belongs to the same family as miR-30e-5p, which fogether with miR-
23a-3p was previously identified as part of the long survival signature in PM. Additionally, we
identified 11 miRNAs that showed up-regulation in both PM-Exo and PM-Sup. Further analysis
of these candidate miRNAs revealed that exosomal expression of miR-30a-5p was a significant
predictor of patient survival (Fig. 1C). Finally, we identified potential target genes of the 11 up-
regulated miRNAs - the farget genes were significantly associated with transcriptional regula-
tion and cell division (p-value <0.05).

Conclusion: Our comparative analysis of secreted miRNAs identified 11 candidate biomarkers
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for PM. Our findings emphasise the importance of the PM secrefome in advancing our under-
standing of mesothelioma biology and discovering novel cell-free biomarkers. Further in-depth
analyses are currently underway.
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Figure 1. An overview of the results. A.The number of miRNAs significantly up- and down-reg-
ulated in pleural mesothelioma exosomes (Exo) and supernatant (Sup) samples. B. The top
up-regulated miRNAs in pleural mesothelioma supernatant samples. C. Results o

Spatial Transcriptomics Reveals Interaction of Injury-Derived Osteopontin with Mesothelial
Cells in Serosal Scarring

J. Bayer, B. Slade’, T. Yarahmadov', D. Sanchez-Taltavull’, V. Purvanov?, Y. Borbély', D. Candi-
nas', D. Legler?3, P.Kubes?, D. Stroka', J. Zindel' ('Department of Visceral Surgery and Medicine,
Inselspital, Bern University Hospital, University of Bern, Bern; 2Biotechnology Institute Thurgau
(BITg), University of Konstanz, Kreuzlingen; *Theodor Kocher Institute, University of Bern, Bern;
“Department of Pharmacology and Physiology and Snyder Institute for Chronic Diseases and
Department of Microbiology, Immunology & Infectious Diseases, Cumming School of Medicine,
University of Calgary, Calgary)

Background: Abdominal surgeries are often live-saving procedures. However, surgical infer-
ventions in the peritoneal cavity can cause the formation of post-surgical adhesions. These
irreversible scar bands can frigger severe complications, such as chronic pelvic pain, small
bowel obstruction, and infertility in women. Unfortunately, no effective treatment options for
adhesion patients exist. On a cellular level, mesothelium-derived mesenchymal myofibroblasts
have been identified as key pro-fibrotic players in adhesion formation.

Aims: Our aim is to study the molecular mechanisms of mesothelial cell recruitment in serosal
repair and scarring, and thereby to identify potential fargets for specific pharmacological anti-
adhesion freatments.

Methods: We used a mesothelial cell reporter mouse system (Wt1CreERT2xRosa26tdTomato)
and experimental injury models to study the differences of mesothelial cell recruitment fo sites of
adhesion formation in comparison to wound sites healing scar-free. To answer how injury zones
affect the accumulation of mesothelial cells, we used untargeted spatial franscriptomics, iden-
tifying candidate molecules that were i) upregulated in adhesion formation sites, ii) not highly
expressed in scar-free wound sites, and iii) had the potential to interact with mesothelial cells.
Results: We observed strong spatiotemporal correlation between accumulation of tdTomato+
cells and consecutive scarring. Spatial deconstruction of scar-specific signaling identified the
candidate molecule Secreted phosphoprotein 1; an inflammatory zone-specific gene that
encodes Osteopontin (OPN). After confirming increased OPN protein levels 7d post-surgery,
we investigated its effect on adhesion formation using Spp1-/- mice. Indeed, Spp1-deficient
mice showed significantly lower adhesion scores compared to control mice. Mechanistically,
recombinant OPN had no chemotactic effect on primary human mesothelial cells, however trig-
gered the upregulation of franscription factors associated with mesothelial-to-mesenchymal
fransition.

Conclusion: Together, these findings suggest a pivotal role for OPN in linking inflammation at
injury sites with mesothelial cell recruitment in post-surgical serosal scarring. Therefore, OPN
represents a potential target for novel pharmacological strategies fo specifically inhibit scarring
without affecting normal wound repair.

Co-delivery of Recombinant Super-Affinity VEGF and PDGF-BB Accelerates Diabetic Wound
Healing by Improving Angiogenesis, Arteriogenesis and Blood Flow

R.D’amico'?, P. Bicker?, A. Uccelli?, J. Hubbel®, L. Gurke', T. Wolff', E. Mujagic', R. Gianni Barrera?,
A. Banfiz ("Wascular surgery, Universitdtsspital Basel, Basel; ?Cell and gene therapy lab — De-
partment of Biomedicine, University of Basel, Basel; 3Pritzker School of molecular engineering,
University of Chicago, Chicago)

Background: Diabefic ulcers are characterized by local ischemia, usually without macroangi-
opathy. We have previously found that the combination of VEGF and PDGF-BB in a fibrin matrix
is effective in stimulating arterial growth to diabetic wounds.

Aims: We developed modified forms of VEGF and PDGF-BB fo bear super-affinity for the extra-
cellular matrix (SA-VP), in order to decorate the wound tissue without the need for a bioma-
terial. We investigated the dose-dependent effects on local blood flow and wound healing,
by applying the treatment either to the healthy tissue around the wound or to the domaged
wound bed.
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Methods: Full thickness wounds were created on the dorsal skin of diabetic (db/db) mice. SA-
VP or saline were applied fo the wound bed or divided into 4 injections around the wound edge.
Wound closure and blood flow were measured on days 4 and 8 after freatment and tissues
were harvested for histology on day 8. Data were analysed by Anova with Tukey’s post-hoc test
for multiple comparisons

Results: Wound healing was improved dose-dependently by SA-VP by both delivery roufes.
Histologically, angiogenic areas and fotal amount of angiogenesis were significantly increased
by the highest SA-VP dose, again independent of delivery route (p= 0.034). However, the fotal
amount of recruited arterioles was significantly increased only in the healthy tissue around the
wound and only by intradermal injections of SA-VP(p= 0.008). In agreement with the arterio-
genic effect, the blood flow at day 4 was significantly increased only by injections of the highest
SA-VP dose around the wound (p= 0.018)

Conclusion: SA-VP treatment significantly accelerates wound healing in a diabetic murine
model with a clear dose-dependent effect. Targeting the undamaged tissue around the wound
by injections induces more effective arferiogenesis. However, direct treatment of the wound
bed is equally effective for healing. These results support further development for a potential
clinical use

Investigating the Effect of Liver Regeneration on Tumor Growth: Development of a Mouse
Model with Orthotopic Implantation of Patient-derived HCC Organoids

P Sedlaczek', F. Haak", N. L. E. Aegerter', P. Mller!, S. Piscuoglio?, M. Coto-Llerena?, S. D. Soysal®,
G. F. Hess', O. Kollmar' ('Viszeralchirurgie, University Center of Gastrointestinal and Liver Dis-
eases, Basel; 2Biomedicine, Universitdt Basel, Basel; 3Medizin, Universitdt Basel, Basel)

Background: Recurrence after hepatocellular carcinoma (HCC) treatment is a significant prob-
lem. It affects more than 70% of patients undergoing liver resection. Recurrence can arise from
undetected micro metastasis or de novo cancer. Clinical and experimental studies suggest that
liver regeneration ensuing surgical resection may activate occult micro-metastasis leading fo
regeneration induced tumor recurrence. However, in vivo patient-derived organoid (PDO) HCC
models that are franslatable to patient tumors are sparse.

Aims: Here, we aim fo establish a new in vivo model to understand the impact of liver regenera-
tion on HCC tumor growth.

Methods: PDOs were generated from HCC tfissue obtained from patients undergoing liver re-
section at the Clarunis University Digestive Health and Care Cenfer and transduced with firefly
luciferase. Implantation was performed via laparotomy and orthotopic injection of the orga-
noids in the right superior liver lobe. Tumor growth is monitored by in vivo bioluminescence
imaging until the endpoint of the experiment. As a primary endpoint tumor growth two weeks
after liver resection was defined. Experimental groups underwent either minor (30%) or major
(65%) hepatectomy of tumor-free liver, whereas the control group received a re-laparofomy
with subsequent closure of the abdomen. Normal liver and tumor tissue were characterized
using immunohistochemistry.

Results: Two HCC-PDO lines were successfully implanted. Compared to the control, after minor
and major liver resection the mean weight increased significantly to 0.82% (p < 0.0001)
respectively 0.99% (p < 0.0001). Preliminary data about the tumor volume have yet to be
concluded. Histology and immunohistochemistry staining for HCC confirmed the origin of the
PDOs from the original patient tumor.

Conclusion: The establishment of an orthotopic xenograft mouse model for HCC PDO was suc-
cessful. Through liver resection, a regenerative environment could be achieved, to investigate
the molecular behavior of HCC recurrence after surgery. This offers the basis to study potential
new fargefs and mechanisms fo improve HCC-treatment

Aquaportin 1 Expression Patterns in Hirschsprung's Disease: Implications for Disease Lo-
calization and Possible Risk of Enterocolitis

R. Angresius', Z. Hou', J. Bielanska', E. Mad6rin?®, N. Whitehead?#, N. Study Group, S. Holland-
Cunz', S. J. Gros' ('Pediatric surgery, UKBB Universitéitskinderspital beider Basel, Basel; 2De-
partment of Pediatric Surgery, University Children’s Hospital Basel, Basel; *University of Basel,
Department of Clinical Research, Basel AU; “Department of Clinical Research, University of
Basel, Basel)

Background: Hirschsprung™s Disease (HD) is a congenital infestinal disorder characterized
by a variable length of distal colonic aganglionosis. It is caused by aberrant processes of the
enteric neural crest-derived cells that could include proliferation, migration, differentiation, and
survival. Enterocolitis is a potentially life-threatening complication. Aquaporin 1 (AQPT) is physi-
ologically expressed in several parts of the infestine including mucosa, submucosal lamina, the
capillary endothelial cells and in the enteric nervous system. Its function in each anatomical
structure remains not clearly defined.

Aims: The aim of the study was to characterize the AQP1 expression in Hirschsprung s Disease
and correlate its expression with severity of disease including the risk for enferocolitis.
Methods: Tissue samples from 48 patients with Hirschsprung™s disease were examined by
immunohistochemical and immunofiuorescence staining and compared with control fissue.
Co-staining against AQPT, B3 tubulin and AChE was carried out. Whole slide scanning was
performed and AQP1, 83 tubulin and AChE expression was analysed visually regarding its ana-
fomical expression pattern and by threshold image analysis.

Results: An increase of AQP1 expression was recognized in the distal part of the affected colon
tissue in Hirschsprung patients compared with control tissue in correlation with 83 tubulin and
AChE expression. While AQP1 is known to be physiologically expressed in vascular endothelial
cells and in ganglia of the enteric nervous system, in these patients this parficular localization
is missing, however we found an increased expression in the mucosa.



Conclusion: A distinct pattern of AQP1 expression could be observed in the colon of patients
with Hirschsprung™s Disease, suggesting an imbalance in membrane water permeability,
which might directly impact on development of entferocolitis, as well as hinting towards a regu-
latory role of AQP1 in the enteric nervous system.
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Figure 1. Immunofiuorescence staining in Hirschsprung's disease patients
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Long-term ex situ Normothermic Kidney Perfusion

R. X. Sousa Da Silva'?, J. Binz?3, F. Huwyler*3, B. M. Helmchen?, L. Mancina'?, K. Wernlé'?,
Y. Kalbas®, M. Mdller!, M. Hefti?, D. Becker?, M. Weisskopfé, M. W. Tibbitt>3, P. Dutkowski'2, P. A.
Clavien'?, P. Kron' ("Swiss HPB and Transplant Center Zurich, Department of Surgery and
Transplantation, University Hospital Zurich, Zarich; 2LiverdLife Wyss Zurich, Wyss Translational
Translational Center, Wyss Zurich, ETH Zurich and University of Zurich, Zrich; *Macromolecu-
lar Engineering Laboratory, Department of Mechanical and Process Engineering, ETH Zurich,
Zurich; “Department of Pathology and Molecular Pathology, and Institute of Molecular Cancer
Research (IMCR), University Hospital Zurich, Zdrich; *Department of Traumatology, University
Hospital Zurich, Zrich; ¢Center for Surgical Research & Central Biological Laboratory, University
Hospital Zurich, Ztrich)

Background: Marginal grafts are increasingly considered for transplantation due to the widen-
ing gap of available donor grafts and waiting recipients. Graft assessment and repair prior fo
implantation are therefore essential to minimize the risk of failure. Normothermic perfusion has
not been widely evaluated for kidney grafts, with existing perfusions limited to 2 days.

Aims: The aim of this study was to develop a long-term (>3 days) normothermic ex situ swine
perfusion model in kidney grafts, while mainfaining organ viability. We also wanted to investi-
gate possible regenerative processes of the kidney during this period outside the donor animal.
Methods: Swine kidneys were retrieved with minimal injury. Affer cannulation, organs were
perfused at 37°C for up fo several days in a newly designed normothermic ex situ device with
automated blood gas and glucose regulation, addition of nutrition, anfibiotics, and vasodilators.
Kidney biopsies, urine and perfusate samples were taken daily for analysis as well as markers
of viability.

Results: In total 17 kidneys were perfused. Four kidneys were perfused for 3 or more days. Vi-
ability was maintained up fo 4 days without histological evidence of glomerular and minimal
to moderate fubular necrosis. We observed upregulation of ki67 and pH3 in tubular cells with
mean values of up to 14.2% and 2.2% respectively. This expression of kié7, a proliferation as-
sociated protein, correlated with the duration of ex situ perfusion.

Conclusion: This is the first report of normothermic kidney perfusion for up fo 4 days with un-
precedented observation of upregulated ki67 and pH3 after multiple days of perfusion. These
preclinical results open the door for development of long-term perfusion protocols for dis-
carded human grafts while also hinting af limitations and challenges.

Figure 1. Normothermic machine perfusion setup. a: Schematic perfusion setup; ex situ machine perfusion without
urine recirculation. b: Swine kidney (KP11) after retrieval and cannulation of the renal artery, renal vein and ureter. ¢:
Swine kidney (KP10) during reperfusion on the normothermic perfusion device (renal vein = white arrowhead, renal
artery = black arrow-head, cannulated ureter = black star). d: Normothermic machine perfusion setup used for long-
term ex situ normothermic perfusion of swine kidneys. [KP: kidney perfusion]

10 min. after fluorescein injection

Figure 2. Assessment of renal
perfusion. Panel A, Macro- and
microcirculation  under fluorescein
(KP6, KP7). Left: Macroscopic image
showing top view and cross-section of
pig kidneys (DCD - 30 min warm
ischemia), with a more homogeneous
and cortical distribution of fluorescein
with added epoprostenol (KP7)
compared to kidneys without any
vasodilator (KP6). Middle: High-power
field (x400) with increased uptake of
fluorescein with epoprostenol. Right:
Lower power field (200x) with
increased uptake of fluorescein in
epoprostenol treated kidneys. [White
bars = 50 um]; Panel B
Microcirculation under full-field laser
perfusion imaging during reperfusion
(KP12). a-c: Images over time after
reperfusion of a swine kidney with 30
minutes of warm ischemia time (WIT)
with administration of epoprostenol.
1,2 and 3 indicate regions of interest
d, e: regions of interest in images a
and b over time, showing a faster shift
toward a higher number of well-
perfused areas with epoprostenol. f:
Experimental setup. [KP: kidney
perfusion. | White bars = 50 um]
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Figure 3. Histological assessment during 4 days of ex situ normothermic
machine perfusion (KP5). Top: Well-preserved intact morphological tubular and
glomerular architecture with minimal to moderate necrosis at end of perfusion (96
hours). Middle: Proliferative activity, indicated by ki67 positive tubular epithelial
cells. Bottom: Progression to mitosis as indicated by pH3 positivity. [KP: kidney
perfusion. | Black bars = 250 umj

Immune Checkpoint Inhibitors Before Liver Transplantation May Increase the Risk of Rejec-
tion: A Meta-Analysis

B.Moeckli', C.Toso', C.H.Wassmer', S. El Haiji', R. Kumar', S. Lacotte?, P. Compagnon' ('Départe-
ment de chirurgie, Hopitaux Universitaires de Genéve, Geneva; 2Transplantation and Hepato-
logy Laboratory, Université de Genéve, Geneva)

Background: Immune checkpoint inhibitors (ICI) represent a major breakthrough in cancer
immunotherapy. Several molecules have shown efficacy in HCC and are increasingly used as
a bridging therapy before liver fransplantation. Initial reports have raised concern about severe
rejections in patients following ICI therapy.
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Aims: This meta-analysis assesses the risk of neoadjuvant ICI therapy before liver fransplanta-
tion.

Methods: We systematically searched MEDLINE, Web of Science and Embase for studies in-
cluding all patients treated with ICI therapy before liver fransplantation from a given center. A
random-effects model was applied to pooled results with a priori determined subgroup analy-
Ses.

Results: Eight studies published during the past three years fulfilled all inclusion criteria. All
studies are noncomparative case series, one prospective and seven retrospective. Studies in-
cluded 52 patients who received various PD1 inhibitors between 1 and 253 days prior to liver
transplantation. Patients treated with an ICl ahead of transplantation demonstrated an overall
relative risk (RR) of 2.5 [95% Cl: 1.4-3.8] for an acute rejection event. Furthermore, a subgroup
analysis showed that patients who received PD1 inhibitors up to 30 days (RR 7.2 [95% CI:
4.9-10.5]) or between 30 and 60 days (RR 7.2 [95% CI: 5.1-10.3]) prior to liver fransplanta-
tion suffered a higher rejection risk than patients with a "washout period" beyond 60 days (RR
1.8 [95% CI: 0.6-4.9]).The ICI, age, and underlying etiology were insignificant for RR in their
subgroup analysis.

Conclusion: PD1 inhibitors within two months of liver fransplantation may significantly elevate
rejection risk. This meta-analysis provides valuable insights fo inform clinical decision-making.
Nevertheless, future trials remain imperative to establish definitive guidelines.

Impact of Transjugular Intrahepatic Portosystemic Shunt on Hepatocellular Carcinoma: Pro-
spective Cohort of Liver Transplant Candidates’ Analysis

S. El Haiji", C. Toso?, B. Mdckli2, P. Compagnon?, S. Lacotte®, F. Cauchy? (*Hopitaux universitaires
de Genéve, Geneva; ?Surgery, Hopitaux universitaires de Genéve, Geneva; 3Surgery, Université
de Genéve, Geneva)

Background: Transjugular intrahepatic portosystemic shunt (TIPS) is used to mitigate the side
effects of portal hypertension. However, its impact on hepatocellular carcinoma (HCC) remains
unclear.

Aims: We aimed fo evaluate its effect on HCC dynamics and patients survival.

Methods: We analysed 43°734 liver transplant candidates diagnosed with HCC from the pro-
spective Scientific Registry of Transplant Recipients database (1985-2022). A total 7°404 pa-
tients with and without TIPS were propensity score matched 1:3.We assessed wait-list changes
in fotal tumor volume, HCC count, and alpha-fetoprotein levels. We examined survival rates
from time of listing and post-transplantation, as well as the incidence of HCC recurrence post-
fransplantation.

Results: Pre-matching, TIPS patients exhibited poorer liver function and less advanced HCCs.
Post-matching, TIPS correlated with a decrease in HCC nodules count (-0.24 vs 0.11, p =
0.008) over a median waiting period of 225 days (IQR 94; 441) and better overall survival rate
from listing (93.0% vs 89.1% at one year, p = 0.0003).TIPS was not associated with altered
changes in waitlist tumor volume (0.26 vs -0.07 cm¥month, p = 0.26) and AFP (14.62 vs
12.67 ng/mL, p = 0.79) compared to the non-TIPS group. Post-transplant survival rates (91.8%
vs 91.7% at one year, p = 0.25) and HCC recurrence (5.2% vs 5.4% at 5 years, p = 0.73) were
similar, with a median follow-up of 5.6 years (IQR 2.7; 9.6)

Conclusion: TIPS improved waitlist survival and is associated with decreased HCC nodule
count, pofentially due fo a better efficacy in HCC treatment. However, TIPS did not have a meas-
urable impact on HCC growth or aggressiveness.

Dual and Pediatric En-Bloc Compared to Living Donor Kidney Transplant: A Single Center
Retrospective Review

T. Schdb', T. Robinson?, C. Ensslin', A. Demirag?, J. Oberholzer* ('Division of General Surgery,
Cantonal Hospital Graubtinden, Chur; ?Division of Transplant, University of Virginia Health Sys-
tem, Charlottesville; *Division of Transplant Surgery, University of Florida, Florida; “Department
of Visceral Surgery and Transplantation, University of Zrich, Zirich)

Background: Extending the organ donor criteria fo reduce the waitlists number and mortality
with dual and pediatric en bloc kidney fransplantation is not yet fully exploited.

Aims: To assess whether pediatric en bloc (PEB) and dual kidney transplants (DKT) have com-
parable results to living donor kidney transplants (LDKT).

Methods: The study was performed as a refrospective analysis of 39 LDKT compared to 13 DKT
and 24 PEB transplantations all performed from 2011 fo 2019 at the University of Virginia. The
living donor kidney transplants were all performed in 2017 to provide 5-year outcome data.
Primary outcomes were serum creatinine and glomerular filtration rate at 12 and 24 months
postoperatively, whereas secondary outcomes were patient and graft survival.

Results: The PEB group showed lower 1-year creatinine (mg/dl) levels (median 0.9, IQR 0.8-
1.4) compared fo the DKT (median 1.4, 1QR 1.2-1.5) and LDKT (median 1.3, IQR 1.1-1.5)
groups (p<0.001). Similarly, the 2-year creatinine levels were lower in the PEB group (median
0.8,1QR 0.7-1.08) compared fo the DKT (median 1.3,1QR 1.1-1.5) and LDKT (median 1.3, 1QR
1.0-1.5) groups (p<0.001). Glomerular filtration rates showed comparable outcomes. Graft
survival rates at 1-, 3-, and 5-years were 100/100/90, 100/92/69, and 96/96/91 for LDKT, DKT,
and PEB, respectively (p=0.27). Patient survival rates at 1-, 3-, and 5-years were 100/100/90,
100/100/88, and 100/100/95 for LDKT, DKT, and PEB, respectively (p=0.78).

Conclusion: Dual kidney and pediatric en bloc transplantation are two, not just alternative, but
also safe techniques fo expand the donor pool. Overall, the technically most demanding proce-
dure of pediatric en bloc transplantation provides the best long term graft function.
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Donor characteristics LDKT DKT (n=13) PEB [ Post Hoc tests
(n=38) (n=24)

Age in years (Median IQR) 45 (3-51) 58 [55-67) 1(1-2) <0.001 | Pairwise comparisons (Bonferroni
correction): En-bloc vs Living
p=<0.001; En-Bloc v3 Dual p=<0.001;
Living vs Dual p=0.094

Gender

Female 29 (74.4) 7(53.8) 11(45.8) 0.026
Male 8(205) 6(46.2) 13 (54.2) .
Ethnicity
White/ Caucasian 32(82.1) 10(76.9) 17 (70.8) 011
Other 3(7.7) 3(23.1) 7(29.2)

Denor Terminal Creatining, me/dL, NA 1i0{077 0.30(0.20- | <0.001

(Median 1QR) 177) 0.47)

Donor BMI, kg/m? (Median 1QR] 28.0(24.0- 26.0 (245 18(16-19) | <0.001 | Pairwise comparisons (Bonferroni

31.0) 37.5) correction): En-bloc vs dual p=<0.001;
En-bloc vs Living p=<0.001; Dual vs
Living p=1.00

Donor Weight (kg) (Median IQR) 80 (63-89) 74 (65-116.5) 13(9.2-150) | <0.001 | Pairwise comparisons (Bonferrani
correction): En-bloc vs dual p=<0.001;
En-bloc ys Living p=<0.00; Dual vs
Living p=1.00

Pumped (yes) NA 6(46.2) 0 <0.001

Donor type

DED NA §(615) 31(87.5) 081
bco NA 5 (38.5) 3(12.5)

Donor KDPI (mean $D) NA 882+ 13.4) 716 (+88) | <0.001

Warm ischemia time (min] 36 (32-47) 41(27-52) 325(27.2- 025

(Median 1QR) 247)

Cold ischemia time {min) 38 (27-69) 1369 (1174- 1282 (1086~ | <0.001 | Pairwise comparisons (Bonferroni

(Median 1QR) 2014) 1509) correction): Dual vg Living p =<0.001;
Dual ys En-bloc p=1.0, Living ys En-
bloc p=<0.001

Table 1. Donor Characteristics. LDKT, living donor kidney transplant. DKT, dual kidney transplant.
PEB, pediatric en-bloc. IQR, interquartile range. BMI, body mass index. cPRA, calculated panel of
reactive antibodies. DBD, donation after brain death. DCD

Recipient characteristics LDKT DKT PEB ] Post Hoc tests
(n=39) (n=13) [n=24)
Age, years (mean SD] 50(+139) | 65.2(+74) 467 (+-117) | <0.001 | One-way ANOVA (E[2,73) = 9.95, p = <0.001).
Tukey post hoc: Living ys En-bloc p=0.57;
Living vs Dual p=<0.001; En-bloc vs Dual
p=<0.001
Gender
Female 10(25.6) 7(53.8) 0.004
Male 23 (74.4) 6 (46.2)
“Ethnicity
White/Caucasian 31(79.5) 7 (53.8) 7(29.2) <0.001
Other 8(205) 6(46.2) 17 (70.8)
Weight, kg (Median IQR) 79(68-95) | 75.0(58.7-83.6) 717 (9.9 0.089 | oo\ ice comparisons (Bonferroni
758 Correction): En-bloc v Dual p=1.0; En-bloc us
living p=0.053; Dual vs Living p=0.55
BMI, kg/m? (mean SD) 37.3(+57) 27.6 (+-4.3) 27.0 {+-4.4) 094
<PRA [Median 1GR) 0(0-0) 0{0-0.5) 0 (031) 0.26
Primary organ failure 046
Hypertension 9(23.1) 5(38.5) 5(20.8)
Mephrotic syndrome 51238 2{15.4) [
Nephritic syndrome 1(28) 1(77) a{16.7)
PCKD 6(15.4) 1(7.7) 3(12.5)
Lupus 1z8) [ 3(125)
Diabetic nephropathy 8 (205) 2(15.4) 6(25)
(DM1, DM2)
Congenital/ hereditary 3(73) 1(7.7) 1{42)
Other/Unknown 6(15.4) 1(7.7) 2(8.3)
Wait time (Median IQR) 507 (291~ 465 (162-1053) 1019 (533- 002 Pairwise comparisons (Bonferron]
953) 1396) correstion): Dual vz Living p =1.0; Dual y3 En-
bloc p=0.06; Living yg En-bloc p=0.049

Table 2. Recipient Characteristics. LDKT, living donor kidney transplant. DKT, dual kidney trans-
plant. PEB, pediatric en-bloc. SD, standard deviation. IQR, interquartile range. BMI, body mass
index. cPRA, calculated panel of reactive antibodies. PCKD, pol



Outcomes th‘:'g";] Du[ar‘:;;?av FE:;BZI:lE 4 Post Hoc tests Results: 23 patients were included in our study based on histopathology. The most frequent
Length of stay, days [Median 333) 547 1(34) <0001 | Paiwise comarrizans (Benferan co-morbidities were cardiovascular and metabolic syndrome. The most common complaint
IQR] cenrsstion): Livi En-bls =0.003; . . . .

! A was abdominal pain, fen patients (50%) presented to the emergency department with an
- p=0.13 i i i e i
i doradion davs Tiedion T TR O RE T IS I T 06T s increase of at least two of three biological markers (CRP, bilirubine and leucocytosis). We had
1ar) 1781) somesten: Ling i buslp=0.22 Wing no morfality reported at 30 days.
1 En-bloc p=<0.001; Dual yg En-bloc . AR o -,
p=0.15 Conclusion: Epidemiologically, our population’s characteristics correspond to those of other
Dialysis free 39 (100} 11 (84.5) 23(95.8) 0.048 . . . . - . .
Romber o e i T B 5 6 e snglgS, with most patients being mqle.Thg majority .Of poTllenTs were ASA Il suggeshng that
vear (Median I0R) this disease concerns more polymorbid patients despite a high percentage of healthy patients.
Readmissions in 1st year (yes) 15 (385) 81615) 120501 031 Right drant pai heth iated with leukocytosi f to be th i
T e cieais. M (3EIIS T TAGSS  OS®ELI | <000l | Pk comeataats Banmeian ight upper quadrant pain, whether associated with leukocytosis or not, seems fo be the main
[Median 10) ﬁﬁﬁﬁﬁfﬁﬁﬂi:ﬂﬁ; factor leading to further investigation. Aodominal US is considered the diagnostic technique of
p=0.87 ) choice. However, most patients in our study underwent US and CT. We found that acalculous
2 creatining, me/ 13(1.0-15) 13(1.1-15) 0.3(0.7-1.08) | <0.001 ; Pairw (Epnferrani e . . . . .
i e Lo p20.001; cholecystitis in outpatients, does not have the high mortality rate that was previously attributed
A Duat =0 002 Living v Dl to it, but is more frequent in polymorbid patients w