Volume 7

Issue 1

March 2023
ISSN: 5101195-3

KOSOVA
JOURNAL OF

SURGERY

PAPERS PRESENTED AT THE SECOND CLINICAL
CONGRESS OF THE KOSOVA COLLEGE OF
SURGEONS, SEPTEMBER 15-18, 2022

‘ RUSSELL ANDREWS: Surgery for the 21 st Century:
Biomimetic Nanotechniques and Extracellular Vesicles

@ LEVENT YENIAY: Oncoplastic Breast Surgery;
Jorg Tessarek: Dual layer Supera for Popliteal Artery Aneurysms exclusion:
Immediate and Long-Term Results and proof of concept

3\\ %% @ SHABAN MEMETI: Comparative retrospective study for surgically
treated primary VUR in pediatric patients

Travoprost 0.004% in Patients with Primary Open Angle

)
%
b
O ° @ GENTIAN HOXHA: Comparison of Latanoprost 0.005% and
[ 7]
‘9';" Glaucoma and Ocular Hypertension

OOLLEGE o¢ ° DEMETRIUS LITWIN: Laparoscopic adrenalectomies:
MMXVIII History, current trends, controversial topics, and surgical technique

www.koscs.org



EDITORIAL

Kosova Journal of Surgery Growing,
as Kosova College of Surgeons is
Making Great Progress

Rifat Latifi
Editor-in- Chief

his is issue of the Kosova Journal of Surgery,
I dedicated to the best papers, quick shots, and
posters from the Second Clinical Congress

of Kosova College of Surgeons (KCS), reflecting the
progress that KCS has made in the first five years of its
existence. Five years are a very short segment of time
for any organization to be recognized even in the best of
circumstances, unless it is backed up by major donors,
big companies, or good running government. We started
with the concept and desire to organize and empower
surgeons, both within Kosova and in the diaspora into
a College, based on the American College of Surgeons
(ACS). And, as we were starting, the world was hit by
COVID-19. The worst pandemic since 1918 forced us
to cancel the first Clinical Congress in 2020. In fact, to
my knowledge, KCS was the first surgical organization
to recognize the risk of the COVID-19 pandemic and
cancel its Clinical Congress. Yet we survived, became
stronger, and the next year we had the First (hybrid)
Congress, which was highly successful. Our persistence
was a long shot, almost an impossible dream, and
some would not have hesitated to say, ‘no way this

will succeed.” There were voices that said, “we have

a society for each surgical discipline, and why do we
need to an umbrella organization?” But here we are
now. As | wrote in the upcoming issues of our Bulletin
(Volume 2, Issue 1), despite being the youngest college
of surgeons in the world, the KCS has started making
ardent and concerted efforts.

Of course, we have a long road ahead of us. We are
a small country, but with close to 1000 surgeons, we
can make a difference in the future transformation of
healthcare system, by transforming surgery. Whenever
surgery is advanced, other medical disciplines follow
suit. Despite being centuries late, KCS will prosper
like others in history. Just remember that ‘The Royal
College of Surgeons of England’, was established
as ‘The Company of Barber-Surgeons’ in 1540.
In 1745, ‘“The Barber-Surgeons Company’, at the
request of the surgeons, but with the decision of the
English Parliament, was divided into two bodies in the
‘Corporation (Company) of Surgeons’. Two hundred
and sixty years later, in 1800, this company became the
‘Royal College of Surgeons of London’, and in 1813 it
was transformed into the ‘Royal College of Surgeons
of England’. A century later (1913), the American
College of Surgeons was established, while a century
and five years later we established the Kosovo College
of Surgeons. One other great historical success, the
Argentinian Academy of Surgeons, was established in
1911.

We can say that we are the youngest kid on the
block. But the important thing is that we are here.
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Just by being established, we have become part of the
history of surgery in the world. And failure is not an
option. We have our annual Clinical Congress; we have
our working committees. We have our Bulletin. Each of
the colleges in the world, has its own journal. So do we:
The Kosova Journal of Surgery.

In this issue of KJS, the editors have selected the
best papers presented at the 2™ Clinical Congress
of KCS held in Prishtina last September out of 143
presentations by 111 presenters, of which 53 were from
the USA, Argentina, Germany, Switzerland, Austria,
and Australia, as well as from neighbouring countries,
Albania, North Macedonia, Bosnia, and Herzegovina.
Meanwhile, 58 presenters were local surgeons, all
experts in their fields, a number we intend to increase
for each Congress.

The authors depicted on this issue are world class
renowned surgeons, and aspiring and future academic
stars of surgery in Kosova and the region. Please spread
this issue to your friends, your social media networks,
and use it as a reference whenever you can in your
future publications. That is how Kosova Journal of
Surgery will become known.

We have one of the best international and national
editorial boards, but we need to engage more, and
each of us must contribute and help grow KJS. The
competition in the industry, and journals supported
by private publishing companies that often have peer
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review processes that is much to be desired, is very
serious. Open access journals around the world are
backed by incredible marketing mechanisms that may
suffocate smaller journals, but we need to keep going
and become competitive based on the quality of the
work that we publish and professionalism that we put
into it to manage the journal.

We have hired a professional managing editor (Riaz
Agahi, PhD), to help guide our journal to a higher level
according to our plans, including making it part of
search engines that we desire, for example indexing in
PubMed and Scopus. The KJS will prosper and grow,
in direct proportion to the growth of Kosova College of
Surgeons. We at the KCS need to understand that KJS is
our voice, our heart (official organ) and need to support
with everything that we can. We will announce soon
a few new features of the journal but let me briefly say
here that starting in 2024, we will publish the Journal
four times a year. One issue will be dedicated to the
annual clinical congress, on to various papers, and two
will be theme focused issues, based on the activities of
the committees of Kosova College of Surgeons.

This is very ambitious, and for this to succeed, we
need to further our medical diplomacy and collaboration
with surgical colleges and societies around the
world, refresh editorial board membership based on
contribution to the KJS, and to ensure that we have the
financial capacity to professionalize the management of
the journal and of the college.




Surgery for the 21st Century:
Biomimetic Nanotechniques and
Extracellular Vesicles

Russell ] Andrews, World Federation of Neurosurgical Societies, Brussels, Belgium

Presented at the Second Clinical Congress of the Kosova College of Surgeons
(September 15-18, 2022)

Introduction

“Surgery: the branch of medical practice that treats
injuries, diseases, and deformities by the physical
removal, repair, or manipulation of organs and tissues.”

Nothing in the definition of “surgery” limits
it to removing tissue (tumors), introducing tissue
(transplants), implanting devices, or involving
techniques using traditional instruments such as a
scalpel, laser ablation, or radiosurgery.

The 21* century surgeon will increasingly use
techniques not usually considered “surgical” as our
knowledge of disorders of various tissues increases and
our surgical armamentarium expands.

The COVID-19 pandemic engendered intensive
efforts to develop a vaccine quickly. Fortunately
Moderna and Pfizer-BioNTech had been working on
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E-mail: rja@russelljandrews.org

a biomimetic technique to enable the introduction of
messenger RNA (mRNA) into cells in order to disrupt
the multiplication of the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2). The technique
involved development of a lipid nanoparticle vesicle
containing the mRNA, thus allowing mRNA to be
delivered from the injection site to the target cells
without degradation (Figure 1)."

mRNA vaccines are biomimetic examples of
extracellular vesicles (EVs) — one major form of
communication between cells throughout the body.
EVs, and exosomes (one type of EV) in particular,
will become an essential part of traditional surgical
techniques, from diagnostic biopsy to tumor eradication
to organ regeneration. Surgeons can take a leading role
in moving EVs from bench to bedside.
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Extracellular Vesicles (EVs) —

the Body’s Internet

The title of a recent article says it all:

“A brief history of nearly EV-erything — The rise
and rise of extracellular vesicles™

Chronologically, the history of EVs largely
paralleled the development of the internet. The
terms “microparticles” and “matrix vesicles” were
used in the 1960s.® In 1974 the process “fusion of
the outer or limiting membrane of the multivesicular
body with the apical plasma membrane might lead
to the release of the vesicles contained within the
structure into the luminal space” was described and
the term “extracellular vesicle” coined.* The vesicles
produced by this process became known a decade or
so later as “exosomes”; which were initially thought
to be a cellular mechanism for disposal of “obsolete
membrane proteins”. >

The following decade saw the beginning of
appreciation for the many roles of EVs, from markers
for brain and cardiac ischemia to potential anti-
tumoral vaccines.> The period since the year 2000 has
seen an explosion of research on EVs: from roughly
1000 articles in the period 1985 to 2000 to more than
4000 articles over the following decade.® A problem
in the field has been the lack of standardization in
terminology; this challenge along with the burgeoning
interest in EVs led to the formation of the International
Society for Extracellular Vesicles (ISEV) in 2011.
From the year 2000 until 2018, more than 500 US
patents were granted that included terms referring to
EVs and more than 30 clinical trials involving EVs
either as diagnostics or therapeutics were conducted
(primarily in the field of cancer biology).*¢

Like the internet for communication among the
world’s citizens, EVs have come to be understood
over the past two decades as a major source of
communication among the cells of the body. Going
forward, the surgeon’s role in biopsy for diagnosis,
eradication of diseased tissue, and regeneration of
degenerated organs will depend on an understanding
of EVs and their potential for what are at present (but
perhaps not for long!) conditions treated by traditional
surgical techniques.

EVs — Packets of Information
EVs come in various sizes and functions
(Figure 2).” Large EVs range in size from 200
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nm (nanometers) to 1 mm (micron — about 1/10"

the diameter of a red blood cell). Supermeres, the
smallest EVs described to date, may be as small as

10 nm or less. In Figure 2, small EVs are commonly
called exosomes. Exosomes are secreted by all

cells. EVs with other functions — most notably
oncosomes released by cancer cells and apoptotic
bodies originating from membrane disintegration after
apoptosis — may be as large as 10 mm.

A schematic of exosome biogenesis and structure
is given in Figure 3.7 There are three stages (Figure
3A): (1) an endocytic vesicle forms from the cell’s
plasma membrane; (2) the endocytic vesicle matures
into a multivesicular body (MVB); (3) the MVB (if
not degraded by fusion with a lysosome) fuses with
the plasma membrane to release the exosome. As
demonstrated in Figure 3B, the cargo (e.g. lipids,
proteins, nucleic acids, RNAs and DNAs) of the
exosome depends on the cell of origin (and that
cell’s status at the time of exosome formation);
the exosome membrane is a bilayer composed of
lipids (e.g. cholesterol, phospholipids, ceramide
sphingolipids) as well as various proteins that function
either as protective antigens or as targeting/adhesion
molecules.” An interesting relationship between
neurotransmitters and exosome release from microglia
in the nervous system has been demonstrated:
serotonin stimulates exosome secretion from
microglial cells.?

Figure 4 illustrates many of the characteristics and
advantages of exosomes for diagnosis and treatment.’
Two potential applications of exosomes are addressed
in the next section: (1) optimization of inflammatory
response following injury, and (2) neurorepair for
spinal cord injury.

EVs — EV-erywhere!

Recent studies have highlighted a plethora of
potential therapeutic applications of exosomes —
from skin wound healing to autoimmunity to cardiac
and intervertebral disc repair to tumor treatment
and COVID-19 mRNA vaccines. A major issue in
recovery from tissue injury is optimization of the
inflammatory response. Both microglia in the central
nervous system and macrophages in the rest of the
body undergo massive recruitment following injury,
the early phase of the response being largely pro-
inflammatory with the later phase being largely anti-




inflammatory. Macrophages and microglia during
the pro-inflammatory phase have been termed “M17,
during the anti-inflammatory phase “M2”. An area
of intense research aims at polarizing macrophages/
microglia to M2 rather than M1 state or phenotype.®!°
Our understanding of the effects of M1 and M2
microglia has already become incredibly complex,
although clearly incomplete to date.!”

Exosomes derived from mesenchymal stem cells
(MSCs) are a major research topic at present. One
reason is that exosomes derived from MSCs can
modulate microglia from M1 to M2 phenotype
(Figure 5).!"" Exosomes can be carriers of microRNAs
(miRNAs); miRNAs are particularly important for
diagnosis and treatment of various disorders, including
stroke (Figure 6).'>!* The nature and diverse functions
of miRNAs have been summarized:

“miRNAs, small non-coding RNAs, average 22
nucleotides in length. Most miRNAs

are transcribed from DNA sequences into primary
miRNAs... miRNAs are critical for

normal animal development and are involved in a
variety of biological processes.

Aberrant expression of miRNAs is associated with
many human diseases... miRNAs

are secreted into extracellular fluids. Extracellular
miRNAs are potential biomarkers

for a variety of diseases; they also serve as
signaling molecules to mediate cell-cell

communicaitons.”"?

A major challenge for exosomes derived from
MSCs is targeting the exosomes to the tissue (or injury

site) to be addressed. This is similar to the problem
of drug targeting in general: one wants the effects to
be maximal with the side-effects (due to ineffective
targeting) to be minimal. One targeting technique is
incorporating the membrane from cells that typically
target the tissue or injury site — such as macrophages
and microglia — into the membrane of the exosome
(or exosome-like nanoparticle carrying the desired
therapeutic cargo).”'

One example of macrophage membrane-fused
exosome-mimetic nanovesicles (MF-NVs) for the
treatment of spinal cord injury is given in Figure
7.'> Membranes isolated from macrophages were
fused with MSC; NVs containing RNAs and proteins
similar to MSC-derived exosomes, formed by porous
membrane extrusion, incorporated the membrane
proteins from the macrophage — enhancing delivery of
the exosome-mimetic therapeutics to the spinal cord
injury site. The results of this study are illustrated
in Figure 8."° The improvement 28 days after spinal
cord injury — on direct imaging, immunohistochemical
staining, and Basso Mouse Scale (BMS) functional
testing — 1s quite impressive.

Conclusion

Although surgeons have been innovative with more
precise and minimally invasive traditional surgical
techniques, in the coming decades (more likely,
the coming years!) it will be increasingly obvious
that surgeons need to adopt surgical techniques
at the cellular level. Cutting and suturing will be
accomplished at the level of the cell, using techniques
we all can develop in concert with our colleagues in
biochemistry and genetics.

KOSOVA JOURNAL OF SURGERY | VOLUME 7 | ISSUE 1 | MARCH 2023 —— 17

st
e



;’}% KOSOVA COLLEGE OF SURGEONS

Figures

Vaccine A

Antibodies and other
immune cells

Amino acid chain

o’l..

&
v ] .
"' .
°

Cell

22
\ Spike protein mRNA .'-:

4
Ribosome Spike protein ‘
g

Cytoplasm \#

Nucleus

/‘A_‘v/j), D Degraded mRNA

----------
-
o

< Proteins B

Tetraspamsns (CD9, CD63, CDSl)

MHC Class Il H s "
TSG101 i RNA
LAMP1 st i mRNA :
LAMP2 g mlRNA
Actin IncRNA.
Tubulin g
i Integrins
*_Annexins £ )
e T caes®™ ’ liEidS A

-~ Phosphatidylserine i
Disaturated phosphatidylethanolamine
Disaturated phosphatidylcholine :
Sphingomyelin

i GM3 ganglioside

*, Cholesterol

Figure 1: A: Schematic of mRNA in lipid nanoparticle entering cell to evoke an immune response against the viral spike protein (ref #1
open access). B: Structure of an exosome (one type of extracellular vesicle) — similar to the COVID-19 mRNA vaccine lipid nanoparticle.
(ref #2 open access)
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E: Major advantages of exosomes. (ref #7 open access)
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Figure 5: Exosomes containing microRNAs (miRNAs) derived from mesenchymal stem cells can up- or down-regulate the production
of M1 and M2 microglia, thereby reducing the inflammatory response and secondary tissue damage after central nervous system ischemia.
(ref #11 open access)
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All abbreviations are provided in ref #12. (ref #12 open access)
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therapeutic effects of MF-NVs. (ref #15 open access)
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(ref #15 open access)
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