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Cranio-Maxillofacial Surgery Research

Prof. Prof. Dr. sc. nat.
Dr. med. dent. Franz E. Weber,
Harald Essig PhD

Research in the Department of Cranio-Maxillofacial Surgery
covers head and neck oncology, computer assisted surgery,
photodynamic therapy, and oral biotechnology & bioengi-
neering. The focus of the latter one is the development and
realization of osteoconductive patient specific bone substi-
tutes. Guided bone regeneration is another research topic
and a methodology mainly used in the dental field to aug-
ment bone defects needed for dental implant placement.
Over the last decades we developed and characterized the
first biodegradable, bioactive guided bone regeneration
membrane. The bioactivity of these membranes was owed
to the fact that the membrane served as delivery system
for small chemicals (Fig. 1). More recently we showed that
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Figure 1: Bone defect regeneration facilitated by a DMA-releasing guided
bone regeneration membrane (M). Bone in blue. Original defect margin is
indicated by the arrow (Siegenthaler et al. Materials (2020).

these small chemicals, like dimethylacetamide (DMA), are
epigenetically active and can be used as drugs to treat and
prevent osteoporosis, adiposity, inflammation (Fig. 2), and
can even be used for male contraception (Fig. 3).

A third project of oral biotechnology & bioengineering is sup-
ported by a Swiss Government Excellence Scholarship and
a research grant from the Swiss Society for Endodontol-
ogy. It deals with the preservation and regeneration of the

Cranio-Maxillofacial
Surgery Research

Oral Biotechnology and

Bioengineering l

~—  Head and Neck Oncology l
Computer-assisted

surgery and imaging l

l I osteoporosis ' I
)

e e
b Porad ot

Figure 2: Effect of the excipient dimethylacetamide (DMA) on osteoporosis,
adiposity and inflammation
(from: Ghayor et al Scientific Report (2017).

pulp by growth
factors, den-
tin conditioning,
and exosomes
to keep teeth
alive, to post-
pone tooth
loss and their
replacement by
dental implants.
Computer as-
sisted surgery is another focus in our department. Here we
want to optimize the digital planning of operations and move
on towards automation of planning and quality control. Fi-
nally, we want to offer our patients patient-specific implants
and osteosynthesis materials.

Photodynamic therapy is a promising treatment for medica-
tion-related osteonecrosis of the jaw (MRONJ). Such medi-
cations are often prescribed to inhibit bone destruction in os-
teoporosis or cancer patients. MRONJ is a severe adverse
drug reaction, manifested in progressive irreversible bone
destruction in the maxillofacial region, associated with dis-
comfort and pain for the patients.

Figure 3: Reversible distortion of sperms by DMA
treatment (from Khera et al. Chemosphere (2020)



Collaborations:

B University of Applied Sciences Northwestern Switzerland, School of Life Sciences, Institute for Medical and Analytical
Technologies (Prof. Michael de Wild).

B Department of Fixed and Removable Prothodontics and Dental Material Science, University of Zurich, Switzerland
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B Division of Preventive Dentistry, Periodontology, and Cariology, University of Zurich Center of Dental Medicine, Zurich,
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Internal Medicine

Last year the institute of intensive care medicine made a ma-
jor development step forward. On one hand, the appoint-
ment of Prof. Dr. med. Sascha David as chief physician of
our intensive care unit HOER D with focus on internal medi-
cine brought an esteemed and valuable colleague in our de-
partment. On the other hand, the whole team contributed
to an extensive research effort nationally and internationally
during the difficult and hectic pandemic time. Various coop-
erations with other clinics and institutes were established

and intensified on a national and international level.

Prof. Dr. Sascha David brings an extensive research back-
ground into our department with world-class work in experi-
mental and clinical research. Below is a small overview over
his research scope covering his work in ARDS and sepsis.
We are delighted to welcome Prof. Dr. med Sascha David to
our team!

Overview study focus Prof. S. David:

Experimental Focus

Breakdown of the vascular barrier - or in clinical terms the
“capillary leakage syndrome” - is a hallmark of diverse criti-
cal illnesses that contribute to the pathophysiology of multi-
ple organ failure. The overall goal of our group is to study the
molecular mechanisms regulating endothelial permeability
and to develop novel therapeutic strategies against barrier
breakdown.

We have been focusing on the so-called Angiopoietin (Ang-
pt)/Tie2 ligand receptor system. Tie2 is a transmembrane re-
ceptor tyrosine kinase that is essential for embryonic vessel
development. In mature organisms, its function shifts toward
maintenance of endothelial homeostasis and reaction to in-
sults. Angpt-1 (the good guy) is the major agonist of the Tie2
receptor that promotes protective anti-permeability signals,
whereas Angpt-2 has antagonistic properties and induced
permeability (the bad guy) (Figure 1). Our group was the first
to proof in a murine knockout model of sepsis that Angpt-2
directly contributes to morbidity and mortality by inducing
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Fig 1 nate or block
the injurious Angpt-2 protein in sepsis models. We are also
conducting drug-repurposing screens to identify potential
off-target Angpt-2 regulators.

Recently, we have gained attention in the regulation of the
Tie2 receptor expression per se not just its activation and we
were fortunate enough to find a novel mechanism of MMP14
driven Tie2 cleavage. With this knowledge, we plan to devel-
op a small molecule together with researcher from the ETH
to treat Tie2 driven vascular leakage in mice (and ultimately
men).

Another focus lies in the investigation of the endothelial gly-
cocalyx both in vivo (SDF imaging) and in vitro (endothelial
microperfusion chip model). As injury of the endothelial gly-
cocalyx can be found early in critical illness and substantial-
ly contributes to endothelial dysfunction we investigate the
regulation of enzymatic glycocalyx degradation (by lack of
heparanase-2, Hpa-2) both in septic shock as well as severe
COVID-19.

Clinical Focus

Having observed that both the excess of injurious molecules
(e.g- Angpt-2) and the consumption of protective ones (An-
gpt-1, Hpa-2) can trigger pathological vascular leakage we
have extensively focused on a technique termed therapeutic
plasma exchange (PEX) in clinical research projects. In a
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prospective non-randomized pilot study, we could demon-
strate that early PEX improves hemodynamics and endo-
thelial permeability as well as reduced inflammatory cyto-
kines in patients with severe septic shock (EXCHANGE |,
NCT04231994). Stimulation of endothelial cells with septic
patients’ blood ex vivo induces a characteristic phenotype

Stimuiation of endotheilal cofis with Blood

with actin stress fibers and junctional disassembly that ulti-
mate leads to the formation of gaps between adjacent cells
(Figure 2, left panel, white arrows). Stimulation of ECs with
blood from septic patients’ after a single PEX was performed
does not induce any morphological changes of barrier break-
down anymore (Figure 2, right panel).

PEX can also restore the degraded endothelial Glycocalyx.
We have planned a large international multicenter random-
ized controlled trial (23 centers) powered for mortality as
primary endpoint that we expect to start in early 2022 (EX-
CHANGE II).

Barrier breakdown of the alveolo-capillary membrane of fail-
ing lung is also the pathophysiological hallmark of ARDS
(acute respiratory distress syndrome). In order to better un-
derstand ARDS we are collecting human biomaterials (BAL
fluids and blood) and clinical characteristics of ARDS pa-
tients. This ARDS Register has been started at Hannover
Medical School and already contains more than 200 patients
and is currently being expanded to our institute at the USZ.
The register will help to translate experimental findings of our
basic research group from bench to bedside. Another clinical
focus is the support of ARDS patients with ECMO with and
without mechanical ventilation (termed awake ECMO).

In light of the key position of the endothelium in severe cases
of Covid-19 we are involved in numerous clinical and transla-
tional projects analyzing endotheliopathy and coagulopathy
in Covid-19 ARDS.

Intensive Care medicine &COVID Research

Our ICU departments treated over-proportionally many criti-
cally ill COVID Patients since 2020 and thus took a leading
role, together with our department of infectious diseases,
in defining and improving treatment procedures. This gave
us the opportunity to set up key structures for important re-
search projects and collaborations.

Clinical Covid Research

RISC ICU

Mathias Hilty and Pedro David Wendel Garcia, founded
with the support of SGI (Swiss Society for Intensive Care
Medicine) an international registry with the aim to gather
data from critically ill covid-19 patients around the world.
Currently 69 intensive care units from 14 different countries
are participating and already collected data from more than
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3000 patients. The collection of identical parameters allows
in depth comparisons and helped us for example in publish-
ing an early evaluation in spring 2020 about risk factors for
a severe outcome.

Microbiota

The impact of secondary bacterial infections (superinfec-
tions) in coronavirus disease 2019 (COVID-19) is not well
understood. Philipp Bihler und Silvio Brugger, together with
the biobank of the Zinkernagel research team, created the
microbiota cohort study, where a wide range of samples from
patients in the beginning of acute severe infection is taken.
In this prospective, monocentric cohort study, we can show
that patients with pulmonary superinfections have a higher
incidence of bacteremia, virus reactivations, yeast coloniza-
tion, and required intensive care treatment for a longer time.
Superinfections are frequent and associated with reduced
ventilator free days at 28 days despite a high rate of empiri-

cal antibiotic therapy. (Cell reports Medicine 2021; 2: 100229) (medRx-
iv 2021.03.10.21253079;)

Likewise, important insights into inflammation, immuno-
modulation, risk factors and SARS-CoV-2 transmission

have already been obtained. (Clin Infect Dis. 2020); (medRx-
iv 2021.02.02.21250940;) (Antimicrob Resist Infect Control. 2021 Jan
12;10(1):11.9); (Liver Int. 2021 May 21:10.1111/liv.1497)

Futher aims of the present research are to improve thera-
peutic strategies in critically ill patients with ARDS due to
SARS-CoV-2 infection by advancing the pathophysiological
understanding of this novel disease. This research thus fo-
cuses on inflammation, microcirculatory dysfunction and su-
perinfection, aiming to elucidate risk factors (RF) for the de-
velopment of severe ARDS in SARS-CoV-2 infected patients
and contribute to the rationale for therapeutic strategies.

For this purpose, a large interdisciplinary research group



consisting of infectiologists, dermatologists, immunologists,
virologists and intensive care physicians could be formed to
work on multiple questions within the framework of this proj-
ect.

Clinical studies:

Philippe Buhler and Pedro Wendel in cooperation to other
multicenter ICU, was able to show that Non Invasive Ven-
tilations should be avoided whenever possible, due to the
elevated ICU mortality risk. In analyzing a cohort of 1421
critically ill patients with COVID-19, High Flow therapy is
the initial optimal therapeutic approach for recompensating
patients in acute respiratory failure and reduces the rate of

invasive ventilation. (Crit Care 2021 May 25;25(1):175.doi: 10.1186/
513054-021-03580-y.)

Lung-protective ventilation is key in bridging patients suf-
fering from COVID-19 acute respiratory distress syndrome
(ARDS) to recovery. Resource and personnel limitations
during pandemics complicate the implementation of lung-
protective protocols. Pedro Wendel with Daniel Hofmaenner
and Philipp Blhler were able to show that automated venti-
lation modes were able to decrease the workload and who

a higher degree of lung-protective ventilation. (J intensive Care
Med. 2021 Jun 8;8850666211024139)

Assessment of pulmonary mechanics and cardiopulmonary
interactions represent a potential key role in the ventilation
of COVID 19 patients. To better understanding and evalu-
ate key parts of respiratory mechanics and cardiopulmonary
interactions, a project is currently performed to analyze the
qualitative nature and description of respiratory mechanics
and pulmonary-cardiac interactions in COVID-19 ARDS pa-
tients. (NCT04597853)

Translational Covid Research

A key piece of the Covid-19 pathophysiology puzzle came
from the discovery of direct viral infection by SARS-CoV-2
(Lancet. 2020 May 2;395(10234):1417-1418.) in May 2020 from a
group of USZ researchers. This leading to profound endothe-
lialitis in remote organs. This finding has raised researchers’
attention around the globe and build the basis for a deeper
understanding of its unique features of multiple organ failure.
In this context, the group of S. David has found that in pa-
tients with severe Covid-19 the endothelial glycocalyx (a
sugar-like structure on the endothelial surface that modu-
lates a variety of functional processes along the vascula-
ture - including barrier function and molecular signalling) is
dramatically degraded, thereby increasing the endothelium’s
susceptibility to permeability (Am J Respir Crit Care Med. 2020 Oct
15;202(8):1178-1181). They found that Covid-19 patients suffer
from an acquired deficiency of heparanase-2 - the enzyme
that protects degradation of the glycocalyx under healthy
conditions. They are currently investigating in a single center
RCT if therapeutic plasma exchange can restore this lack
of protective heparanase-2 and modulate the coagulopathy
(NCT04613986).

In another project they found that several biomarkers and

mediators of endothelial dysfunction are strongly induced
not only in the circulation of Covid-19 patients but also on
the organ levels from autopsies. In a series of analysis we
could show that endothelial dysfunction and pulmonary mi-
crovascular coagulopathy are closely linked (Eur Respir J.
2021 May 13;2100377.). That being said, the whole story
appears to be much more complex as their data in circulat-
ing cardiovascular microRNAs underline (Eur J Heart Fail. 2021
Mar;23(3):468-475.).

E.Keller, in collaboration with researchers from the Depts.
of Neurology and Neuroradiology, performed a detailed
workup in critically ill patients with COVID-19 and central
nervous system involvement. Patients underwent computed
tomography, magnetic resonance imaging, electroencepha-
lography, cerebrospinal fluid analysis, and autopsy in case of
death. The researchers found cerebral microinfarctions and
microbleeds, indicating small and large cerebral vessels in-
volvement in severely ill COVID-19 patients (Stroke, 2020. 2020
Oct 15, 51(12):3719-3722).

Along the same lines, D. Kirschenbaum, D. Frontzek, to-
gether with researchers from the IFI found evidence for in-
tracerebral endotheliitis and (asymptomatic) microbleeds in
autopsies from deceased Covid-19 patients (Neuropatho! Appl
Neurobiol. 2021 Apr;47(3):454-459.). A key symptoms that distin-
guishes SARS-CoV-2 from other viral respiratory infection
is the inodorous-/ and tastelessness. Several researchers
from the IFI were involved in the discovery of the underlying
pathophysiological correlate, i.e. an inflammatory olfactory
neuropathy (Lancet. 2020 Jul 18;396(10245):166.).

Collaborations:
B Dr. Andrew Aswani, Guy’s and St. Thomas’ NCS
Foundation Trust, London, UK, Critical Care Medicine
and Anasthesia
B Dr. Nadine Bienefeld, ETH, Department fur Man-
agement, Technologie und Okonomie
® PD Dr. Christian Bode, University Hospital Bonn,
Germany, Operative Intensive Care Medicine
B Prof. Dr Dominique Brodbeck, Fachhochschule
Nordwestschweiz, Institut fiir Medizintechnik und Med-
izininformatik
® PD Dr. Silvio Brugger, Universitat Zurich, Infek-
tionskrankheiten und Spitalhygiene
B Prof. Dr. Ulrich Budde, University Hospital Ham-
burg, Germany,
B Prof. Dr. Lukas Flatz, Universitats-Hautklinik,
Tubingen, Germany, Dermaoncology
B Dr. Marian Galovic, University Hospital Zurich, ,
Department of Neurology
B Prof. Dr. Catherine Gebhard, Universitat Zirich,
B Dr. Eva Caroline Gebhard, Universitatsspital Basel,
Intensivmedizin

—
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Collaborations (Continuation)

Prof. Dr. Hermann Haller, Mount Desert Island Biological Laboratory, Bar Harbour, Maine, USA,
Prof. Dr. Marius Hoeper, Hannover Medical School, Germany, Respiratory and Critical Care Medicine
PD Dr. Christoph Jiingst, Universitat Zurich, Gastroenterologie und Hepatologie

Prof. Dr. Jan Kielstein, Academic Teaching Hospital Brunswick, UK, Nephrology

Prof. Dr Thomas Kramer, Universitat Zirich, Forensische Pharmakologie und Toxikologie

Prof. Dr. Michael Krauthammer, Universitat Zirich, Mediziniformatik

PD Dr. Bernhard Morell, Universitat Zirich, Gastroenterologie und Hepatologie

Prof. Dr. Beat Mullhaupt, Universitat Zirich, Gastroenterologie und Hepatologie

Prof. Dr. Alberto Pagnamenta, Ente Ospedaliero Cantonale (EOC), Department of Intensive Care Medicine
Prof. Dr. Samir Parikh, Harvard Medical School, Boston, MA, USA,

Prof. Christian Putensen, University Hospital Bonn, Germany, Operative Intensive Care Medicine
Prof. Dr. Vera Regitz-Zagrosek, Universitat Zirich, Sex Gender specific medicine

Dr. Benjamin Seeliger, Hannover Medical School, Translational Intensive Care Research Group
Prof. Dr. Mervin Singer, University College London, London, UK, Intensive Care Medicine

PD Dr. Klaus Stahl, Hannover Medical School, Translational Intensive Care Research Group

Dr. Paul van Slyke, Pharmadruc Inc, Toronto, Canada, Vasomune Therapeutics

Prof. Dr. Tobias Welte, Hannover Medical School, Germany, Respiratory and Critical Care Medicine
Dr. Stefan Wolf, Charité Universitatsmedizin Berlin, Klinik fir Neurochirurgie

Prof. Dr. Malgorzata Wygrecka, University Gielen, Germany, Biochemistry

Prof. Dr. Reinhard Zbinden, Universitat Zurich, Mikrobiologie

Prof. Dr. Annelies Zinkernagel, Universitat Zurich, Infektionskrankheiten und Spitalhygiene
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Animal Welfare in Biomedical Research

Prof. Miriam Weisskopf,
Margarete Arras, DVM
DVM

Large Animal Models in Basic- and

Translational Research

From an in depth understanding of disease mechanism to
the discovery, and development of a new treatment method,
a research continuum starting at basic research leading over
pre-clinical studies into clinical practice, is required. In par-
ticularly, in basic research and pre-clinical studies, animal
models, in addition to in-vitro and in-silico methods, play an
important role. Rodent models thereby do not always reflect
the clinical situation, thus, large animal models mimicking
human anatomy and physiology more closely are used.

One of the focuses of our work at the Center for Surgical
Research is the development of large animal models in re-
search and the professional support of researchers in find-
ing the most accurate model for their respective scientific
question. Over the last decade, we have established a great
number of collaborations with various clinics within the USZ,
departments of the ETH and with partners from the private
industries.

These collaborations have allowed us to gain extensive ex-
pertise in the establishment of novel acute and chronic large
animal models (pigs and sheep) used in various fields of ba-
sic and pre-clinical research.
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Cesarovic N, Weisskopf M, Kron M, et al. Septaly Oriented Mild Aortic Re-
gurgitant Jets Negatively Influence Left Ventricular Blood Flow-Insights
From 4D Flow MRI Animal Study. Front Cardiovasc Med. 2021,8:711099.
Published 2021 Aug 9. doi:10.3389/fcvm.2021.711099

The focus of one major collaboration lies on intra-cardiac
blood flow and cardiac work. Medical and technological ad-

vances assisting insufficiently working hearts to pump blood
have led to improvement in both life expectancy and qual-
ity. However, the design and optimization of such devices
is complicated and often lead to mechanical factors altering
intra-cardiac fluid dynamics and causing turbulence in the
blood flow thereby creating excessive dissipation of energy.
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Set-up of an acute trial; sheep are equipped with multiple pressure sensors
in the cerebral ventricle, the lumbar intra-thecal space, at four different posi-
tions in the abdominal cavity and intravascular (carotid artery and jugular
vein). The table is tilted anti-Trendelenburg to assess posture-dependent
pressure changes in all compartments. In the processed data pressure
changes due to bolus injections are visible.

Paravalvular leakage p.ex. significantly affects the short-
and long-term prognosis for patients undergoing trans-
catheter aortic valve implantation (TAVI). In this context,
we established a translational large animal model to create
paravalvular leakages with a transcatheter technique and



assessed their impact on left ventricular fluid dynamics by
4D flow MRI, together with the ETH Zirich and the German
Heart Center in Berlin.

By positive reinforcement training (clicker training) the animals are trained

to take different positions and walk over a bridge. They are also placed in a
sheep chair to mimic a human-like sitting posture

In April 2019, together with the Product Development Group
Zurich of the Department of Mechanical and Process Engi-
neering, ETH Zurich, we received a grant from the Swiss Na-
tional Science Foundation (SNSF) with the goal to develop
a sheep model to examine the pathophysiology of cerebro-
spinal fluid (CSF) pathways. The 4-year internal project, for
which we are working closely together with the Department
of Neurosurgery of the University Hospital Zurich, focuses
on the basic understanding of physiological dynamic pres-
sure and volume variations in the individual compartments
adjacent to the intracranial and spinal CSF spaces (e.g.
blood vessels, abdominal cavity, respiratory system), as well
as on the pathophysiology associated with normal pressure
hydrocephalus (NPH), an idiopathic pathologic condition af-
fecting CSF physiology. In the acute study, infusion tests
and tilt tests are used to obtain physiologic data on pressure
dynamics, comparable to human tap and tilts tests. During
the chronic phase the sheep will be trained via positive re-
inforcement training, to engage in different exercises which
require body posture changes and therefore induce cerebro-
spinal fluid flow and pressure changes.

In addition, it is always our moral and ethical obligation to
maximize knowledge output and to further use the gained ex-
perience and the overall collected study data to continuously
improve applied animal models and to share these findings
publicly in observance of the obligation to the 3R principles.
Analyzing computed tomography images from innumerable
pigs from a variety of different projects over the past years,
for instance, now allows us for an optimized study animal
selection prior to, for example, testing a particular cardiac
implant. Together with a partner from the industry, we re-
cently successfully developed and refined a sheep model for
percutaneous circulatory device testing.

Following this collaboration, we have concluded, that the pre-
selection of sheep by trans-thoracic aortic annulus diameter
assessment allows for a sufficient conclusion regarding the
mid-thoracic descending aortic diameter, allowing again to
optimize pre-study animal selection.

Lipiski M, Eberhard M, Fleischmann T, et al. Computed Tomography-
based evaluation of porcine cardiac dimensions to assist in pre-study
planning and optimized model selection for pre-clinical research. Sci Rep.
2020,10(1):6020. Published 2020 Apr 7. doi:10.1038/541598-020-63044-1

Weisskopf M, Kron M, Giering T, Walker T, Cesarovic N. The sheep as a
pre-clinical model for testing intra-aortic percutaneous mechanical cir-
culatory support devices. Int J Artif Organs. 2021;,3913988211025537.
doi:10.1177/03913988211025537
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Collaborations:

B Department of Health Sciences and Technology Translational Cardiovascular Technology, ETH Zirich, Berlin Heart Center,
Charité Universitatsklinik Berlin, Prof. Dr. Volkmar Falk/ Dr. Nikola Cesarovic Dipl. ECLAM, Dipl.SVLAS

Product Development Group Zirich, ETH Zirich, Dr. Marianne Schmid Daners

University of Umea, Sweden, Dr. Anders Eklund

Jorg Huwyler, Pharmazeutische Technologie, University of Basel

Petra Seebeck, Zurich integrative Rodent Physiology, University of Zurich
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Ines Kleiber-Schaaf and Andrea Garcete-Bartschi, Histology Lab
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Small Animal MR Imaging
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Administration and Teaching
Coordination

Core Services

Surgical Skill Laboratories

Surgery requires a number of practical and manual skills that can be trained in skill
laboratories. In our facilities which are open to all members of the department we pro-
vide a number of tools and machines in a surgical environment. To perform operations
under conditions similar to the clinical situation, technical help is provided by our staff
which is also responsible for the maintenance of our facilities.

Microsurgical Laboratory

The microsurgery laboratory is a separate section in which several operating micro-
scopes are available to all members of the department requiring special equipment.
Maintenance of this laboratory includes all aspects of preparation of surgical instru-
ments, sterilization and handling of waste materials. In addition, an intravital micro-
scope including video equipment is available. This facility also provides for histological
work-up.

Small Animal MR Imaging Service Center

The Small Animal MRI Service Center (SAMISC) is now administered as part of the
Center of Surgical Research and Conny Waschkies, PhD, was recruited to oversee
its activities. SAMISC is equipped with a Bruker 4.7T PharmaScan® MRI system
designed for high throughput preclinical imaging. It features routine MRI sequences
optimized for mice and rats, and is operated by ParaVision® 5 and 6 software pack-
ages for data acquisition, reconstruction, analysis and visualization. An EchoMRI
system is available for body fat composition analysis in mice and tissue probes (down
to 0.39).

Histology

The laboratory for Histology provides a histological work-up from preserved specimen
to sectioning and staining. The laboratory contains an embedding machine, several
microtomes, cryostat and staining devices. Several techniques including paraffin em-
bedded, frozen and plastic embedded tissue can be processed.

Teaching Coordination and Administration

The Surgical Research Division is responsible for organization of the learning and
teaching units in the Department of Surgery, including both lectures and clinical
courses in coordination with the University of Zurich, as well as the coordination of
the clinical rotations during the last years of study. Further tasks include financial
management (accounting, controlling, reporting) and personnel administration of the
Division, as well as organization and coordination of various events.

ﬁ ii J
Prof. Nikola Cesarovic,

Margarete Arras, DVM, PhD
DVM

)
Dr. sc. nat. Conny
Waschkies,
Scientific
Administrator
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Andrea Garcete- Ines Kleiber-
Bartschi, Schaaf,
Technician Technician

Carol De Simio,
Scientific
Ilustrator
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Nico Wick, Christoph Stulz,
Photographer Photographer

Tina Wentz Donata Gréflin,
Manager Teaching
Division of Coordination
Surgical Division of
Research Surgical

Research
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Photo and Graphic Services

A quick, flexible, versatile and professional service

We offer

»  photographic documentation of patients and events

«  technical photography, on location or in our studio

»  photography, graphic and design of illustrations for papers and books
»  reproduction and digitalization of any original

* layout of printing matters

»  preparation of files for external printing

e print service

cutting and converting of video-files for presentation and web
construction and maintainance of websites

maintainance of the digital image archives
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4. Events and Workshops
at the Division of Surgical Research

18th Day of Clinical Research, April 11, 2019
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Prof. Rolf Graf, resigning treasurer, receives the Lifetime Achievement Award from Prof. Anders Molven (Bergen), President of the EPC, June 28, 2019



Winter Party, December 19, 2019
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5. Grants

Surgery and Transplantation Research:

Lungenliga

SNF

SNF

SNF

SNF

SNF

SNF

SNF

SNF
FOUNDATIONS:
Olga Mayenfisch Stiftung

Edoardo R.-, Giovanni,
Giuseppe und Chiarina
Sassella-Stiftung

Edoardo R.-, Giovanni,
Giuseppe und Chiarina
Sassella-Stiftung

Virometix AG

Kurt und Senta Herrmann
Stiftung

B. Braun Stiftung

Wyss Translational Center
Zurich

Innovation grant USZ
LGID
LGID

INSPIRA clinical trial

HOPE clinical trial - finishing

Liver function assessment during HOPE prior to transplantation
Division of tasks in the regenerating liver

HIPEC-mediated tumor-specific immunity

The role of serotonylation in pancreatic cancer

Uterus transplantation: the role of ischemia reperfusion injury
Behavioral changes in humans after Roux-en-Y Gastric Bypass
MD-PhD fellowship

Behavioral changes in humans after Roux-en-Y Gastric Bypass
Dampening of tumor-specific immunity through peripheral serotonin

HIPEC-mediated tumot-specific immunity

Cancer treatment via synthetic viroids
Role of gastrokines in pancreatic cancer

Preemptive endoscopic vacuum therapy in esophagectomy
Liver4Life

Intraoperative fluorescence imaging in parathyroid surgery
HPB fellowship
ITPP clinical trial

Trauma Surgery Research:

Theodor und Ida Herzog-
Egli Stiftung

Stiftung fiir wissenschaftli-
che Forschung an der
UzH

Gottfried und Julia
Bangerter-Rhyner-Stiftung

AO Research Fund

Olga Mayenfisch Stiftung

USZ INOV00040
USZ INOV00049

The switch between pluripotency to differentiation: The role of Pramel7 in

embryonic stem cells
Role of the Prame Gene Family in Cancer Stem Cells

Identification of subpopulation of adipose derived stem cells for bone bioen-

gineering by CyTOF analysis

Effects of standard reaming and RIA techniques on local soft tissue and

systemic homeostasis in a porcine trauma model

Real-time high-dimensional level analysis of stem cell heterogeneity at

single cell resolution by mass cytometry
Visual Analytics in Trauma Surgery WATSON Health
Telemedizin

Horisberger K
Dutkowski P
Dutkowski P

Clavien P.-A.
Lehmann K.

Graf R

Clavien P, Dutkowski P
Bueter M

Birrer D

Bueter M.
Gupta A

Roth L, Gupta A

Gupta A, Graf R,
Clavien P.-A.

Steiner S.
Gutschow CA

Clavien P.-A.,
von Rohr P. (ETHZ)

Vetter D
Clavien P.-A.
Clavien P.-A., Graf R

P. Cinelli

P. Cinelli

P. Cinelli

M. Teuben, HC Pape

P. Cinelli

L. Mica
HC Pape



Plastic, Hand & Reconstructive Surgery Research:

Allergan Inc., Irvine, CA,
USA) , SNSF through
NCCR Kidney.CH

Swiss National Science
Foundation

Swiss National Science
Foundation

Research Grant Olga
Mayenfisch Stiftung,
Zlrich, Schweiz

Novartis Stiftung fiir
Biologisch-Medizinische
Forschung

Commision for Technol-
ogy and Innovation/Inno-
suisse

Hochschulmedizin Zirich
Werner-Siemens Stiftung

Hartmann-Mdller Stiftung,
Zurich, Schweiz

Research Grant Allergan,
Irvine, USA

Hartmann-Miiller Stiftung,
ZUrich, Schweiz

Hartmann Miller-Stiftung
fur Med. Forschung

Forschung und Nach-
wuchsférderung der
Universitat Zurich

Swiss Life Research
Grant, Zurich

SNF

Hartmann Muller-Stiftung
fur Med. Forschung

Wolfermann-Nageli-
Stiftung

EMDO Stiftung, Zirich
AbMedica, Lainate (ltaly)

Hartmann-Muiller Stiftung

In vivo characterization of the integration and vascularization of a silk-de-
rived Surgical Scaffold

Cellular and molecular mechanisms of vascular maturation for therapeutic
angiogenesis

New vascularization strategies for skin tissue engineering

Effect of fat and adipose-derived stem cells (ADSCs) on vascularisation and
nerve regeneration in a new in vivo mouse model

Mass spectrometry of Nanofat: a novel systems biology approach to
identify tissue regeneration factors

In vivo proof of concept for TOP-N53, a highly potent topical drug for accel-
eration of wound healing

Skintegrity - An interdisciplinary approach to understand, diagnose and treat
skin diseases and wounds-P6

Center for artificial muscles in reconstructive medicine™ (Co-applicant, PI:
Yves Perriard, EPFL, 2. Co-applicant: Thierry Carrell, Inselspital Bern)

Molecular profiling of nanofat: a systems biology approach to understand
tissue regeneration

Evaluation of the vascularisation and inflammatory reaction of the silk-based
synthethic surgical scaffold SERI in vivo

Guided wound healing in full and split thickness wounds
Fat grafting nerve

Hauttransplantate

Skin grafting and tissue engineering of skin substitutes in burn surgery -
what we can learn from nature

Tendon repair 310030_197578
Knochenersatzkonstrukte

Sehnenreparatur mit einem reversibel expandierbaren Schlauch -
Kaninchenmodell in vivo

Fabrikation eines Polymerschlauches zur Sehnenreparatur

Sehnenreparatur mit einem reversibel expandierbaren Schlauch -
Kaninchenmodell in vivo

Sehnenreparatur unter Zuhilfenahme eines mit PDGF-BB bestlickten
DegraPol®-Rohrs

N.

A
N.

Lindenblatt

Banfi, Basel;
Lindenblatt

(Co-Applicant)

N.

N.

Lindenblatt

Lindenblatt

. Lindenblatt

. Lindenblatt

. Lindenblatt

. Lindenblatt

. Lindenblatt

. Lindenblatt

. Lindenblatt

. Lindenblatt

. Lindenblatt

. Lindenblatt

J. Buschmann

. Buschmann

. Buschmann

. Buschmann

J. Buschmann

. Buschmann
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Kurt und Senta Hermann  Fabrikation eines Polymer-Tragers: Bioaktivitat und Release-Kinetik des J. Buschmann

Stiftung Wachstumsfaktors Platelet-Derived Growth Factor-BB (PDG-BB) vom elek-
trogesponnenen Trager DegraPol®
La Colline PhD Fellowship Skin Engineering Platform M. Calcagni
Innovationspool USZ Adipose derived stromal vascular fraction for the treatment of finger contrac- M. Calcagni,
tures in patients affected by systemic sclerosis O. Distler,
P. Giovanoli
Innovationspool USZ Skin Engineering Platform P. Giovanoli,
M. Calcagni
Heubergstiftung Investigating the effect of hypothermal conditioning on the quality and M. Calcagni,
growth potential of in vitro cultured keratinocytes for skin grafting S. Darwiche

Sassella Foundation Lipedema Foundation, grant numbers LF14, 27 and 27A E. Gousopoulos

Thoracic Surgery Research:

Schweizer Nationalfonds  Improving Mesothelioma Patients Outcomes by Early Non-Invasive Diagnosis |. Opitz
Krebsliga Schweiz Mesoscape 001 - pS6: construction of a multi-institutional European tissue bank |. Opitz
Iten-Kohaut Stiftung (USZ Tracking down Non-Small Cell Lung Cancer: on the Road to Personalized I. Opitz
Foundation) Medicine for Lung Cancer - TrackTHORAX
SUVA Intracavitary Cisplatin-Fibrin Localized Chemotherapy After Pleurectomy/ I. Opitz
Decortication or Extrapleural Pneumonectomy for the Treatment of Patients
With Malignant Pleural Mesothelioma - INFLuenCe-Meso Il Clinical Trial
Baugarten Stiftung SINCERE - Surglcal compared to broNChoscopic lung volumE Reduction in I. Opitz
patients with severe Emphysema: a multi-center randomized controlled trial
Lunge Zurich Surglcal compared to broNChoscopic lung volumE Reduction in patients |. Opitz
with severe Emphysema: a multi-center randomized controlled trial (SIN-
CERE)
Stiftung fiir Angewandte Immune cell profiling of oligo-metastatic non-small cell lung cancer patients: |. Opitz
Krebsforschung Comparison of primary tumor with different sites of metastasis for impact on
prognosis and immunotherapy
Stiftung fiir Angewandte Innovation in Management of Small Pulmonary Nodules I. Opitz
Krebsforschung
Stiftung fir Angewandte Establishment and long-term expansion of primary non-small cell lung can-  |I. Opitz
Krebsforschung cer organoids: setting the foundation for an individualized precision medi-
cine using ex-vivo cancer models
Stiftung fiir Angewandte Multi-omics profiling for identification of novel circulating biomarkers for I. Opitz
Krebsforschung malignant pleural mesothelioma
Stiftung fir Angewandte Proteogenomic biomarker Analysis of malignant pleural mesothelioma I. Opitz
Krebsforschung
Stiftung fir Angewandte Next Generation Sequencing of Malignant Pleural Mesothelioma for I. Opitz

Krebsforschung — Polian-
thes Stiftung

Schweizer Nationalfonds

Therapy Response Prediction

RNA editing in mesothelioma: a new therapeutic target? E. Felley-Bosco

Krebsliga Zurich Sonic hedgehog signaling in malignant pleural mesothelioma E. Felley-Bosco

Walter Bruckerhoff Stif-
tung

The Supraspliceosome, a multi-task RNA processing machine, as novel
target for diagnosis and treatment of thoracic cancers

E. Felley-Bosco



Stiftung fir Angewandte
Krebsforschung

Stiftung fur Angewandte
Krebsforschung

Schweizer Nationalfonds

Theodor und Ida Herzog-
Egli-Stiftung

Swiss Lung Foundation

Swiss Lung Foundation

CytoSorbents Europe
GmbH

CytoSorbents Europe
GmbH

Lungenliga Graublinden
Foundation A. P. Naef

Stiftung fiir Angewandte
Krebsforschung

Stiftung fir Angewandte
Krebsforschung

Krebsliga Schweiz

Stiftung fiir Angewandte
Krebsforschung

Kantonalzircherische
Krebskommission

Stiftung fur Angewandte
Krebsforschung

Krebsliga Zurich

Kurt und Senta Herrmann
Stiftung

Overcoming development of resistance and progression to mesenchymal
phenotype in mesothelioma” and “Alternative splicing in BAP1: implications
in DNA damage response and drug sensitivity in mesothelioma”

RNA editing in mesothelioma: a new therapeutic target?

Reconditioning of marginal donor lung in ex vivo lung perfusion system us-
ing Perfluorocarbon based oxygen carrier

Effekt von NAD+ (Nicotinaminadenindinukleotid) auf den Ischamie-Reperfu-
sionschaden sowie die akute Organabstossung nach Lungentransplantation
am Rattenmodell

Optimization of ex vivo lung perfusion system with negative pressure venti-
lation chamber: construction of a new chamber prototype

A small animal model for reconditioning marginal donor lung in ex vivo
lung perfusion system using an advanced perfluorocarbon emulsion before
transplantation

Effect of continuous cytokine removal on graft function in lung transplanta-
tion

The effect of cytokine removal during ex vivo lung perfusion on post-trans-
plant graft function

Inhibition of ischemia-reperfusion injury using ATP sensitive potassium
channel modulators in ex vivo lung perfusion system in lung transplantation

Inhibition of ischemia-reperfusion injury using ATP sensitive potassium
channel modulators in ex vivo lung perfusion system in lung transplantation

Biomarkers with enzymatic activities for improved risk stratification of lung
cancer patients

Innovative Abklarungsmaglichkeiten des kleinen pulmonalen Rundherdes

A new therapeutic concept against lung cancer by inhibition of CD26/DPP4
Targeting human lung cancer by synergistic CD26- and checkpoint inhibitor

The role of microRNAs in malignant pleural mesothelioma progression and
resistance to chemo- and immunotherapy

The role of microRNAs in malignant pleural mesothelioma progression and
therapy resistance

Targeting lung cancer by CD26/DPP4 inhibition in combination with anti-PD-
L1 antibody

Tracking down Non-Small Cell Lung Cancer: on the Road to Personalized
Medicine for Lung Cancer

E. Felley-Bosco

E. Felley-Bosco
I. Inci

|. Inci

I. Inci

I. Inci

. Inci
. Inci
. Inci
. Inci
S. Hillinger
S. Hillinger

W. Jungraithmayr
W. Jungraithmayr

M. Kirschner
M. Kirschner
J-H. Jang

R. Werner
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Urological Research :

Horizon 2020 Férderung,
Staatssekretariat fur
Bildung, Forschung und
Innovation

Kurt und Senta Hermann
Stiftung

Baugarten Stiftung, Zurich

Edoardo R. Giovanni,
Giuseppe und Chiarina
Sassella-Stiftung

Max und Hedwig Nieder-
maier Stiftung

Julius Miller Stiftung
Angela Reiffer Stifung

Krebsforschung Schweiz

Gebert Riif Sitfung

Edoardo R. Giovanni,
Giuseppe und Chiarina
Sassella-Stiftung
Stiftung Krebsbekamp-
fung

Siemens- UZH Entrepre-
neur Fellowship

SNF Spark Grant

MUSIC: Multisystem Cell Therapy for Improvement of Urinary Continence

N-terminal androgen receptor targeting and autophagy inhibition to over-
come resistance development during the evolution of prostate cancer treat-
ment

Neuro-elektromagnetische Stimulation und menschliche Muskelstammzel-
len zur Behandlung von Urininkontinenz

Upregulation of prostate-specific membrane antigen (PSMA) expression by
approved pharmacological compounds for improved prostate cancer imag-
ing and therapy

Authophagy inhibition and second-line Hormone Therapy as a combined
Therapy for Prostate Cancer

Assay development for EV biomarker validation

Development of a liquid biopsy diagnostic test for prostate cancer base on
novel extracellular viscle-based biomarkers

miRNAs in testicular cancer patient surveillance

PROBAN: Urine assay for the screening of prostate cancer

Exosomal biomarkers for liquid biopsies to detect and monitor prostate
cancer

ARN-509 (Apalutamide) and autophagy inhibitors: A promising double
therapy for advanced prostate cancer

Multisystem Cell Therapy for Improvement of Urinary Continence —
MUS.I.C.: reaching the people

Improvement of mitochondria in muscle precursor cells derived from old
donor

Cranio-Maxillofacial Surgery Research:

SNF Grant
Innosuisse grant
Bundesstipendium

Swiss Society for
Endodontology

Osteoconduction and Exosomes in scaffold-based bone tissue engineering
Least material at maximum strength in medical devices.

Pulp Regeneration

Regenerative Endodontics

D. Eberli

B. Kranzbuhler

D. Eberli

B. Kranzbuhler

Souzan Salemi

Christopher Millan
Christopher Millan

Thomas Hermanns,
Christian Fankhauser,
Jorg Beyer

Irina Banzola
Christopher Millan

Souzan Salemi

Deana Mohr

Souzan Salemi

F. E. Weber
F. E. Weber
F. E. Weber
F. E. Weber



Surgical Intensive Care Medicine:

Vontobel-Stiftung Biased PAR-2 Signaling by Thrombomodulin Bound Thrombin

SPHN Swiss Personalised Sepsis Study

Béatrice Ederer-Weber The bacterial microbiota in burn patiends — understanding microbial evolu-

Foundation tion under antibiotic selection pressure for future therapeutic and preventive
approaches

Animal Welfare in Biomedical Research:
SNF Quantitative study on the pathophysiology of hydrocephalus

Olga Mayenfisch Founda- Quantitative study on the pathophysiology of Hydrocephalus
tion 2019

Hartmann-Muller Founda- Quantitative study on the pathophysiology of Hydrocephalus
tion 2019

R. Schiipbach
R. Schiipbach
P.Buhler

M. Arras
& M. Schmid Daners

M. Weisskopf

M. Arras
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