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SAZETAK

Uvod: U decembru mesecu 2019. godine, otkriveno je postojanje nove vrste obolje-
nja, izazvane SARS koronavirusom 2 (SARS-KoV-2), u gradu Vuhanu, u Republici Kini.
Ovo oboljenje karakterise veliki broj pacijenata sa srednje teskom i teSkom Klinickom
slikom, koji zahtevaju bolnicko lecenje. Organizacija zdravstvenog sistema Srbije u
pomenutoj pandemiji, zbog velikog broja obolelih, zahtevala je angaZovanje svih
lekara, bez obzira na specijalnost. Hirurzi svih sluzbi, Hirurke klinike KBC ,Zemun”,
bili su neposredno angazovani u lecenju, kako primarnih manifestacija korone, tako
i brojnih hirurskih komplikacija nastalih na terenu ovog oboljenja, ali i primarnih
akutnih hirurskih oboljenja kod KOVID-19 pozitivnih pacijenata.

Cilj: Cilj ovog rada je prikaz rada Hirurske klinike, KBC ,Zemun” u uslovima KO-
VID-19 pandemije, kao i prikaz rezultata operativnog lecenja koje smo sproveli
kod obolelih od KOVID-19 infekcije.

Metode: Ovo istrazivanje je koncipirano kao retrospektivna studija, sprovedena
u periodu od februara 2020. godine do aprila 2021. godine, kod pacijenata koji su
bili podvrgnuti urgentnoj hirurskoj intervenciji, a kod kojih je prethodno verifi-
kovana KOVID-19 infekcija. U studiji je ucestvovalo ukupno 232 hirurski tretirana
pacijenta, na nivou cele Klinike za hirurgiju KBC ,Zemun”.

Rezultati: Drenaza grudnog kosa, zbog razvoja pneumotoraksa, Cinila je cetvr-
tinu svih intervencija, dok je hirursko lecenje preduzeto u 53,85% slucajeva zbog
akutnog abdomena razlicite etiologije, odnosno zbog vaskularnih oboljenja u
21,15% slucajeva.

Zakljucak: KOVID-19 pandemija je, sama po sebi, veliki izazov za celokupno zdrav-
stvo. Uloga hirurga je velika, kako u organizaciji tako i neposrednom lecenju, koje
je dodatno otezano specificnoScu celokupne situacije i teZinom samog oboljenja.
Pored angaZovanja hirurga u lecenju same KOVID-19 infekcije, hirurzi su bili angazo-
vani, u velikom broju slucajeva, na svojoj primarnoj delatnosti u zdravstvenoj zastiti,
ulecenju hirurskih oboljenja i komplikacija KOVID-19 oboljenja, sprovodeci zahtevne
operativne procedure u veoma teskim i specificnim uslovima.
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ABSTRACT

Introduction: In December 2019, the existence of a new type of disease, caused by
SARS coronavirus 2 (SARS-CoV-2), was discovered in the city of Wuhan, the Republic of
China. The disease itself is characterized by a large number of patients with moderate
and severe clinical presentation, who require hospital treatment. The organization of
the healthcare system of Serbia, during the aforementioned pandemic, has required
the engagement of all doctors, regardless of their specialty, in the treatment of patients
with COVID-19. Surgeons of all branches, from the Surgery Clinic of the Clinical Hospital
Center Zemun, were directly engaged in the treatment of both primary manifestations of
the virus and the numerous surgical complications arising in the wake of this disease, but
also in the treatment of primary acute surgical diseases in COVID-19-positive patients.
Aim: The aim of this paper is to present the functioning of the Surgery Clinic of CHC Ze-
mun, in the conditions of the COVID-19 pandemic, as well as to present the types and
results of surgical procedures performed in patients with the COVID-19 infection.
Methods: This study was conceived as a retrospective study and was conducted in
the period between February 2020 and April 2021, in patients who had undergone
emergency surgery and in whom the COVID-19 infection had previously been verifi-
ed. A total of 232 patients surgically treated at the level of the entire Surgery Clinic of
the CHC Zemun participated in the study.

Results: Chest drainage, due to the development of pneumothorax, accounted for
a quarter of all surgical procedures performed, while, in 53.85% of cases, surgical
treatment was undertaken due to acute abdomen of various etiology, and in 21.15%
of cases, due to vascular diseases.

Conclusion: The COVID-19 pandemic is, in itself, a major challenge for the entire
healthcare system. The role of the surgeon is significant, both in organization and in
direct treatment, which is additionally complicated by the uniqueness of the entire
situation and the severity of the disease itself. In addition to their involvement in the
treatment of the COVID-19 infection itself, surgeons were, in a large number of cases,
engaged in their primary activity in health care, i.e., in the treatment of surgical di-
seases and complications of COVID-19, performing demanding surgical procedures in
very difficult and unique conditions.
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uvoD

U decembru mesecu 2019 godine, u gradu Vuhanu, u
republici Kini, otkriveno je postojanje nove vrste obo-
lienja, izazvanog SARS korona 2 virusom (SARS-KoV-2)
[1]. Sam pocetak globalne pandemije SARS-KoV-2 viru-
sa, obelezen je velikom nepoznanicom o samoj prirodi
virusa, njegovom bioloskom ponasanju, kao i o lecenju
KOVID-19 oboljenja. Do ovog trenutka, u svetu je di-
jagnostikovano oko 175.000.000 obolelih, sa smrtnim
ishodom kod skoro 3,8 miliona ljudi. U Srbiji je do sada
dijagnostikovano 716.000 obolelih i 7.013 preminulih,
$to, prema podacima Instituta za javno zdravlje, ¢ini
0,98% smrtnih ishoda od ovog oboljenja.

Tokom odmicanja pandemije dokazan je visok po-
tencijal prenosivosti ovog oboljenja, prilicno visoka
stopa morbiditeta, kao i mortaliteta. Verifikovani su
najc¢edci simptomi ovog oboljenja: suv kasalj, malaksa-
lost, bolovi u muskulaturi, povisena telesna tempera-
tura, gubitak ¢ula ukusa i mirisa, itd. Dijagnostika se u
najvecem broju slucajeva bazira na radiografskim i CT
skenerskim potvrdama, kako jednostranih, tako i obo-
stranih zapaljenja plu¢a. Samo oboljenje karakterise i
relativno veliki broj prate¢ih komplikacija, posebno
kod pacijenata sa prethodnim komorbiditetima, $to
iziskuje multidisciplinarni pristup u lecenju ovih paci-
jenta, ukljucivanjem lekara vise razlicitih specijalnosti
medicine. Medu najtezim komplikacijama izdvajaju se
nastanak poremecaja sréanog ritma, akutne bubrezne
insuficijencije, septic¢nih stanja, vaskularnih ishemijskih
poremecaja na nivou razli¢itih organskih sistema, po-
tom nastanak akutnog respiratornog distres sindroma
(ARDS), kao i nastanak naprasne sr¢ane smrti [2,3].

Duzina trajanja ovog oboljenja, kao i njegov pan-
demijski karakter, zahtevala je od hirurga, pored njiho-
vog angazovanja u tretiranju same KOVID-19 infekcije i
njene najéesc¢e manifestacije u vidu pneumonije, da se
aktivno ukljuce i u le¢enje brojnih urgentnih hirurskih
oboljenja nastalih u toku trajanja KOVID-19 oboljenja.
Poceli su da se objavljuju radovi koji prikazuju rezulta-
te hirurskog rada za vreme KOVID-19 infekcije. Takva je
jedna retrospektivna studija, ciji su autori Lei i saradni-
ci, izKine [4], koja je obuhvatila 34 pacijenta operisanih
u toku inkubacionog perioda KOVID-19 infekcije, u 4
bolnice, u periodu od 1. januara do 5. februara 2020
godine. Ovom studijom su bili obuhvaéeni pacijenti
operisani zbog patologije razli¢itih organskih sistema,
npr. resekcija rektalnog i ezofagealnog kancera, tran-
splantacija bubrega, ugradnja proteze kuka, itd. Kod
svih pacijenata je u postoperativhom toku dijagnosti-
kovana KOVID-19 pneumonija, ubrzo nakon operacije.
Kod ¢ak 44,1% pacijenata bio je neophodan tretman u
jedinici intenzivne nege, usled progresije oboljenja, a
20% pacijenata je preminulo nakon prijema u jedinicu

INTRODUCTION

In December 2019, the existence of a new type of dis-
ease, caused by SARS coronavirus 2 (SARS-CoV-2), was
discovered in the city of Wuhan, the Republic of Chi-
na [1]. At the beginning of the global pandemic of the
SARS-CoV-2 virus, we were entering uncharted territo-
ry, as little was known of the nature of the virus itself,
its biological behavior, or the way that the COVID-19
disease should be treated. As of this moment, around
175,000,000 people have been diagnosed with
COVID-19 worldwide, while 3.8 million have died. Ac-
cording to the data of the Institute for Public Health,
until now, in Serbia, 716,000 people have been diag-
nosed with the disease, while 7,013 have died.

As the pandemic progressed, a high transmission
potential of the virus was proven, as well as a rather
high morbidity and mortality rate. The following most
frequent symptoms of this disease were verified: dry
cough, malaise, muscle pain, elevated body tempera-
ture, loss of the senses of smell and taste, etc. Diagnos-
tics is, in most cases, based on radiographic and CT scan
confirmation of unilateral as well as bilateral pneumo-
nia. The disease itself is also characterized by a relatively
large number of associated complications, especially in
patients with preexisting comorbidities, which requires
a multidisciplinary approach in the treatment of these
patients and the involvement of doctors from a num-
ber of different medical specialties. The following are
amongst the most severe complications: the develop-
ment of cardiac rhythm disturbance, of acute renal in-
sufficiency, sepsis, vascular ischemic disturbance at the
level of different systems of organs, as well as the devel-
opment of acute respiratory distress syndrome (ARDS)
and the occurrence of sudden cardiac death [2,3].

The duration of the disease, as well as its pandem-
ic character, required that surgeons should, in addition
to their engagement in the treatment of the COVID-19
infection itself and its most common manifestation, i.e.,
pneumonia, also be actively involved in the treatment
of numerous emergency surgical diseases developing
during the course of the COVID-19 disease. The pub-
lishing of studies presenting the results of surgical work
during COVID-19 infection has started. Such is a retro-
spective study by Lei et al., from China [4], which includ-
ed 34 patients surgically treated during the incubation
period of COVID-19 infection, in four different hospi-
tals, in the period between January 1 and February 5,
2020. This study involved patients who were surgically
treated due to the pathology of different systems of or-
gans, e.g., rectal and esophageal cancer resection, kid-
ney transplantation, hip replacement surgery, etc. In all
of the patients, COVID-19 pneumonia was diagnosed
soon after the surgery, during postoperative recovery.
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intenzivne nege [4]. Takode, u Iranu je predstavlje-
na retrospektivna studija od 4 pacijenta operisanih
za vreme KOVID-19 infekcije, sa dokazanim smrtnim
ishodom zbog progresije oboljenja, kod 2 pacijenta
[5]. Vredna pomena je i jedna od poslednjih velikih
multicentri¢nih prospektivnih studija sprovedenih na
polju velike medunarodne saradnje izmedu lekara $i-
rom sveta, pod imenom GlobalSurg Collaborative. Ova
studija je obuhvatila 140.231 operisanog pacijenta iz
Cak 116 zemalja, a njen cilj je bio da se odredi adekva-
tan vremenski trenutak za operativno lecenje nakon
KOVID-19 infekcije. Pokazano je da rizik od postope-
rativnog mortaliteta i morbiditeta znacajno raste kod
pacijenata operisanih unutar 6 nedelja od dijagnosti-
kovane KOVID-19 infekcije [6].

Kada se posmatra sve gore navedeno, kao i ¢inje-
nica da kod pacijenata sa perioperativnom KOVID-19
infekcijom dokazano raste rizik od pluénih komplika-
cija i smrtnog ishoda [7,8], jasno se vidi da je sam za-
datak hirurga veoma otezan i povezan sa donoSenjem
jos tezih odluka nego 5to je uobi¢ajeno u normalnom
rezimu rada.

CiLJ RADA

Cilj ovog rada je prikaz funkcionisanja Klinike za hirur-
giju, u okviru KOVID-19 Bolnice KBC ,Zemun®, u uslovi-
ma KOVID-19 pandemije, kao i prikaz rezultata opera-
tivnog lecenja sprovedenog kod obolelih od KOVID-19
infekcije.

METODE

Ovo istrazivanje je osmisljeno kao retrospektivna stu-
dija sprovedena u periodu od februara 2020. do aprila
2021. godine, kod pacijenata koji su bili podvrgnuti ur-
gentnoj operaciji zbog komplikacija nastalih na terenu
KOVID-19 infekcije.

U studiji je u¢estvovalo ukupno 232 pacijenta, koji
su hirurski tretirani na nivou cele Hirurske klinike KBC
LZemun’, dok su lekari Sluzbe opste hirurgije bili an-
gazovani u 156 (67,24%) slucajeva. Kriterijumi ukljuci-
vanja pacijenata u studiju su bili: pacijenti sa dijagno-
stikovanom KOVID-19 infekcijom (PCR ili Ag metoda),
oba pola, starosno doba preko 18 godina; uz pismeni
pristanak za operativno le¢enje i nakon odobrenja
izvodenja ispitivanja od strane etickog komiteta KBC
~Zemun”,

Preoperativno su svi pacijenti pripremljeni, u smi-
slu uradene kompletne osnovne odnosno dopunske
dijagnostike. U okviru dopunske dijagnostike, radene
su dijagnosticke procedure, u smislu CT snimanja ci-
ljanih topografskih regija, doplerskog snimanja ma-
gistralnih krvnih sudova ekstremiteta, i rentgenskog i
ehosonografskog snimanja abdomena. Svi pacijenti su

In as many as 44.1% of the patients, intensive care treat-
ment was necessary due to illness progression, while
20% of the patients died upon being admitted to the
intensive care unit [4]. In Iran, as well, a retrospective
study on four patients surgically treated during COVID-
19 infection was presented, with a proven lethal out-
come, due to the progression of the illness, in 2 of these
patients [5]. Also of note is one of the latest large mul-
ticentric prospective studies carried out in the context
of large-scale global cooperation between doctors
around the world, i.e., the GlobalSurg Collaborative.
This study included 140,231 surgically treated patients
from as many as 116 countries, and its aim was to deter-
mine the appropriate timing for surgical treatment af-
ter COVID- infection. The study has shown that the risk
of postoperative mortality and morbidity significantly
increases in patients surgically treated within 6 weeks
from being diagnosed with the COVID-19 infection [6].

When all the above stated is taken into consid-
eration, as well as the fact that the risk of pulmonary
complications and of lethal outcome has been proven
to be higher in patients with postoperative COVID-19
infection [7,8], it is clear that the task of the surgeon
is thereby made significantly more difficult and is con-
nected to making much more difficult decisions than is
customary in the normal course of work.

STUDY AIM

The aim of this study is to present the functioning of
the Surgery Clinic, within the COVID-19 Hospital of CHC
Zemun, in the conditions of the COVID-19 pandemic,
as well as to present the results of surgical procedures
performed in patients with COVID-19 infection.

METHODS

This paper is designed as a retrospective study, carried
out between February 2020 and April 2021, in patients
who had undergone emergency surgical procedures
due to complications arising within the progression of
the COVID-19 disease.

A total of 232 patients, surgically treated at the
level of the entire Surgery Clinic of the CHC Zemun,
were included in the study, while the doctors from the
Department of General Surgery were involved in the
treatment of 156 (67.24%) cases. The criteria for patient
inclusion in the study were as follows: patients with
confirmed COVID-19 infection (PCR or Ag test), both
sexes, age 18 years and above; with written consent for
surgical treatment and upon granted approval for the
study by the ethics committee of CHC Zemun.

All patients were preoperatively prepared, in the
sense that, for all of them, complete basic and addi-
tional diagnostics was carried out. Within additional
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preoperativno pregledani od strane interniste i aneste-
ziologa, da bi se doveli u optimalno stanje za operativ-
no lecenje.

U ovoj studiji korid¢ene su deskriptivne statistic-
ke metode: apsolutni i relativni brojevi (n,%), mere
centralne tendencije (aritmeticka sredina, medijana).
Protokol istrazivanja je bio slededi: podaci koji su bili
potrebni za ovu studiju su uzimani iz protokola opera-
tivnog lecenja, istorija bolesti pacijenata, temperatur-
nih lista pacijenata, anestezioloskih lista vodenja ope-
rativnog lecenja, i izvestaja patologa.

REZULTATI

Od ukupnog broja hospitalizovanih pacijenata u KBC
+Zemun" za vreme funkcionisanja Ustanove unutar KO-
VID-19 sistema, kod 232 pacijenta je sprovedeno hirur-
3ko le€enje, najkasnije do 48 sati od prijema odnosno
razvoja klinicke slike. Deo pacijenata je ve¢ bio hospi-
talizovan u nasoj ustanovi, dok je ostatak primljen po
pregledu u trijaznoj ambulanti, odnosno upucen iz
drugih ustanova unutar ili van KOVID-19 sistema. Kod
svih pacijenata je verifikovana SARS-KoV-2 infekcija,

Tabela 1. Podaci o operisanim pacijentima u KOVID bolnici KBC ,Zemun” u
okviru Sluzbe opste hirurgije

Duzina anamneze / Length of anamnesis

Pol / Sex

Muski / Male
Zenski/ Female

diagnostics, certain diagnostic procedures were un-
dertaken, i.e., CT imaging of targeted topographic re-
gions, doppler imaging of major blood vessels in the
extremities, and X-ray and ultrasound imaging of the
abdomen. All patients were preoperatively examined
by an internist and anesthesiologist, in order to be op-
timally stabilized for surgical treatment.

Descriptive statistical methods: absolute and relative
numbers (n, %), as well as measures of central tendency
(arithmetic mean, median value), were applied in the
study. The research protocol was as follows: data nec-
essary for the study were taken from surgery protocols,
patient histories, patient temperature charts, anesthesia
charts of surgical treatment, and pathology reports.

RESULTS

Of the total number of in-patients treated at the CHC
Zemun during its operation within the COVID-19 sys-
tem, in 232 cases surgical treatment was carried out
within 48 hours of admission, i.e.,, the development
of clinical presentation. A certain number of these pa-
tients were already

Table 1. Data on patients operated on at the COVID Hospital of the CHS Zemun
within the Department of General Surgery

do 48h/Up to 48h

94 (60,25%)
62 (39,75%)

Starost pacijenata (medijana - 73,5 godina) / Patient age (median age — 73.5 years)

Najmladi / Youngest

Najstariji / Youngest

Pneumonija / Pneumonia

Pozitivan nalaz / Positive finding

Negativan nalaz / Negative finding

PCR nalaz/ PCR finding

Pozitivan nalaz / Positive finding

Negativan nalaz / Negative finding

Antigenski nalaz / Antigen finding

Pozitivan nalaz / Positive finding

Negativan nalaz / Negative finding

Komplikacije u postoperativnom toku / Postoperative complications
Infekcija rane / Wound infection

Dehiscencija rane / Wound dehiscence

Krvarenje / Bleeding

Dehiscencija anastomoze / Anastomotic dehiscence
Mortalitet / Mortality

21godina
84 godine

109 (69,87%)
47(30,13%)

125 (80,13%)
31(19,87%)

96 (61,54%)
62 (38,46%)

3(1,92%
6 (3,85%
5(3,20%
1(0,64%

21(13,46%)

)
)
) 15(9,61%)
)
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uz pozitivan PCR nalaz u 80,13% slucajeva i/ili poziti-
van Ag test u 61,54% slucajeva. Postojanje bilateral-
ne pneumonije je bilo potvrdeno kod 109 pacijenata
(69,87%), dok su ostali imali simptome blagog intenzi-
teta uz odsustvo radiografske verifikacije. Starost paci-
jenata se kretala u rasponu izmedu 21 i 84 godine, sa
medijanom od 73,5 godina. Ukupno 60,25% pacijenata
je bilo muskog pola (Tabela 1).

Dominantna intervencija bila je drenaza grudnog
koSa zbog razvoja pneumotoraksa, ¢ineci Cetvrtinu

Tabela 2. Tip operacije i broj operacija, po sluzbama, obavljen u KOVID bolnici
KBC,Zemun”

Tip operacije po sluzbi

Type of surgery, by department

bytype
Sluzba opste hirurgije / 156
Department of General Surgery
Torakalna drenaza / Thoracic drainage 39
Apendektomija / Appendectomy 20
Sutura perforiranog ulkusa / 2
Suture of perforated ulcer
Operacija po Hartmann-u / 1
Hartmann's operation
Resekcija creva sa anastomozom / 9
Resection and anastomosis of the bowel
Bipolarna ileostoma ili kolostoma / 17
Bipolar ileostomy or colostomy
Trombektomija / Thrombectomy 8
Amputacija DE / LE amputation 25
Retroperitonealni hematom / 4
Retroperitoneal hematoma
Sluzba otorinolaringologije / 38
ENT Department
Traheostoma / Tracheostomy 31
Intervencija zbog epistakse / 7
Surgical procedure for epistaxis
Sluzba ortopedije sa traumatologijom / 13
Department of Orthopedics and Trauma Surgery
Osteosinteza / Osteosynthesis 13
Sluzba neurohirurgije / 16
Department of Neurosurgery
Operacija zbog intrakranijalnog krvarenja / 16
Surgical procedure for intracranial bleeding
Sluzba urologije / 9
Department of Urology
TUR zbog perzistentne hematurije / 9

TUR for persistent hematuria
UKUPNO/ TOTAL 232

Legenda: DE — donji ekstremitet; TUR — transuretralna resekcija

Ukupan broj operacija po tipu

Total number of procedures,

in-patients at CHC Zemun, while the rest of them
were admitted to hospital, either upon examination
at the triage examination room or were referred from
other hospitals from or outside the COVID-19 system.
The SARS-CoV-2 infection was confirmed in all patients,
with a positive PCR test result in 80.13% of the cases,
and/or a positive Ag test result in 61.54% of the cas-
es. Bilateral pneumonia was confirmed in 109 patients
(69.87%), while the rest of the patients had symptoms
of mild intensity with an absence of radiographic

Table 2. Type of surgery and number of procedures, by department, performed
at the COVID Hospital of CHC Zemun

Procenat u odnosu na broj ukupno

Procenat u odnosu na sluzbu o
operisanih

Percentage in relation to the
department

Percentage in relation to the total
number of surgically treated patients
100% 67,24%

25%
12,82%

14,10%
7,70%
577%

10,90%

513%
16,02%

2,56%

100% 16,38%
81,58%

18,42%

100% 5,60%
100%

100% 6,90%

100%

100% 3,88%

100%

100% 100%

Legend: LE — lower extremity; TUR — transurethral resection

232

Septembar 2021. | Volumen 2/ Broj 3 | Srpski MEDICINSKI CASOPIS LEKARSKE KOMORE



ULOGA HIRURGA ZA VREME KOVID-19 PANDEMIJE — ISKUSTVA HIRURSKE KLINIKE KLINICKO BOLNICKOG CENTRA “ZEMUN"

Stojanovi¢ D. et al.

THE ROLE OF SURGEONS DURING THE COVID-19 PANDEMIC - THE EXPERIENCE OF THE SURGERY CLINIC OF THE CLINICAL HOSPITAL CENTER ZEMUN

svih operacija, dok je hirursko le¢enje preduzeto u
53,85% slucajeva, zbog klini¢ke slike akutnog abdo-
mena razli¢ite etiologije, odnosno zbog postojanja
ili nastanka vaskularnih komplikacija u 21,15% slu-
Cajeva. Ukupno je izvrSeno 25 amputacija donjih ek-
stremiteta. U ovu studiju nisu uklju¢eni pacijenti sa
dijagnostikovanim retroperitonealnim hematomima,
kojih je bilo 30, a tretirani su konzervativnhom tera-
pijom. U gotovo svim slucajevima retroperitonealni
hematom je nastao kao posledica agresivne antiko-
agulantne terapije, koja je ordinirana zbog visokog
stepena tromboembolijskih komplikacija koje ovo
oboljenje nosi sa sobom. Ukupno 38 (16,38%) pacije-
nata je zahtevalo angazman specijaliste otorinolarin-
gologije, najéesce zbog izvodenja traheostome, usled
produzene intubacije, ali i zbog javljanja epistakse.
Ortopedsko leCenje je obuhvatalo operacije osteosin-
teze, neurohirursko lecenje je sprovodeno radi zbri-
njavanja intrakranijalnih krvarenja, dok je urolosko
le¢enje preduzimano zbog perzistentne hematurije
(Tabela 2).

U postoperativnom toku, zabeleZili smo postojanje
komplikacija kod 15 (9,61%) pacijenata. Najzastuplje-
nija je bila dehiscencija operativne rane, u 3,85% slu-
Cajeva, prvenstveno zbog pridruzenog i izrazenog
kaslja, potom recidivno krvarenje u zbrinjavanju pa-
cijenata sa retroperitonealnim hematomima i krvare-
¢im ulkusima, a kao posledica administracije visokih
doza antikoagulantne terapije (3,20%). Infekcija rane
i dehiscencija anastomoze je zabeleZzena u manje od
2% slucajeva. Sve dehiscencije operativnih rana i ana-
stomoza su tretirane reoperacijom. Kod svih trombek-
tomisanih pacijenata, retromboza se desila unutar 48
sati. Ukupni mortalitet je iznosio 13,46% i dominantno
je bio zastupljen kod starijih pacijenata ili onih sa pri-
druzenim komorbiditetima, a oslikava pre svega tezinu
klinicke slike KOVID-19 infekcije, a potom i opterece-
nost dodatnom komplikacijom ili akutnim hirurdkim
oboljenjem (Tabela 1).

DISKUSLJA

Generalno, i o¢ekivano za ovo oboljenje, najvedi pro-
blem i najve¢e komplikacije su nastajale na nivou
respiratornog trakta. Kod pacijenata na mehanickoj
ventilatornoj potpori je u velikoj meri nastajala kom-
plikacija u vidu pneumotoraksa. Pojavili su se radovi
koji pokazuju da, u velikoj meri, barotrauma, nastala
usled prolongirane ventilacije, kod pacijenta dovodi
do pneumotoraksa, sa ili bez udruzenog pneumome-
dijastinuma, u ¢ak 15% slucajeva [8]. U nasoj studiji
je ¢ak 39 pacijenata tretirano torakalnom drenazom
zbog pneumotoraksa, Sto ¢ini cak 25% pacijenata treti-
ranih od strane opstih hirurga. NaSom studijom nismo

verification. The age of the patients ranged from 21 to
84 years, with the median value being 73.5 years. A to-
tal of 60.25% of the patients were male (Table 1).

The predominant procedure was chest drainage
due to the development of pneumothorax, accounting
for one quarter of all surgical procedures, while surgi-
cal treatment was carried out in 53.85% of the cases
due to clinical presentation of acute abdomen of dif-
ferent etiology, and in 21.15% of the cases due to the
existence or development of vascular complications.
A total of 25 amputations of lower extremities was
performed. Patients with diagnosed retroperitoneal
hematoma - there were 30 such patients - were not
involved in the study, and they were treated with con-
servative therapy. In almost all cases, retroperitoneal
hematoma developed as the result of aggressive anti-
coagulation therapy, administered due to a high level
of thromboembolic complications connected to this
disease. A total of 38 (16.38%) patients required treat-
ment by an ENT specialist, most frequently for per-
forming tracheostomy, due to prolonged intubation,
but also due to the occurrence of epistaxis. Orthopedic
treatment involved osteosynthesis procedures, neuro-
surgical treatment was performed in cases of intracra-
nial bleeding, while urological treatment was carried
out for persistent hematuria (Table 2).

In postoperative recovery, the occurrence of com-
plications was registered in 15 (9.61%) patients. Sur-
gical wound dehiscence was the most common one,
occurring in 3.85% of the cases, primarily due to associ-
ated and pronounced coughing, followed by recurring
bleeding in the treatment of patients with retroperi-
toneal hematoma and bleeding ulcers, resulting from
the administration of high dose anticoagulant therapy
(3.20%). Wound infection and anastomosis dehiscence
was registered in less than 2% of the cases. All cases
of surgical wound and anastomosis dehiscence were
treated with reoperation. In all thrombectomy patients,
rethrombosis occurred within 48 hours. Overall mortali-
ty was 13.46% and occurred predominately in older pa-
tients or those with associated comorbidities, primarily
reflecting the severity of the clinical presentation of the
COVID-19 infection, but also the burden of additional
complication or an acute surgical condition (Table 1).

DISCUSSION

Generally speaking, and as to be expected for this dis-
ease, the greatest problem and the most severe com-
plications occurred at the level of the respiratory tract.
In patients on mechanical ventilation, the complica-
tion in the form of pneumothorax occurred to a great
extent. Papers have been published showing that,
largely, barotrauma, caused by prolonged ventilation,
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obuhvatili manji broj pacijenata koji je tretiran konzer-
vativno, usled nastanka parcijalnog pneumotoraksa.

Sto se ti¢e tromboembolijskih de3avanja na nivou
ekstremiteta, pored klasi¢nih faktora koji uti¢u na trom-
boembolijske dogadaje, posebni patofizioloski meha-
nizmi u toku KOVID-19 infekcije doprinose povec¢anom
riziku od nastanka ovih dogadaja, pa je tako pokaza-
na povecana sklonost nastanka i arterijskih i venskih
tromboza. Trenutno se smatra da sam SARS-KoV-2 vi-
rus dovodi do povecanja rizika, usled izazivanja eksce-
sivnog inflamatornog odgovora, poremecaja na nivou
samog krvnog protoka, kao i direktnim aktiviranjem
trombocita i narusavanjem integriteta endotela [9].
Tako je, u nasoj studiji, kod 8 pacijenata uradena trom-
bektomija, kod 7 pacijenata na donjim ekstremitetima,
a kod jednog pacijenta na gornjem ekstremitetu. Kod
svih pacijenta je doslo do retromboze unutar 48 sati,
usprkos primeni adekvatne konzervativne terapije.
Kod 25 pacijenta je uradeno amputaciono leCenje na
nivou donjih ekstremiteta, usled prolongirane ishemi-
je ekstremiteta i kontraindikovanog pokusaja za trom-
bektomiju ili samog spasavanja ekstremiteta.

Osvrtom na komplikacije unutar digestivnog trakta
kod kriticno obolelih pacijenata od KOVID-19 infekcije,
u studiji iz Masacusetske OpSte Bolnice (engl. Massachu-
setts General Hospital) [10] pokazano je da je kod ¢ak 75%
pacijenata (ukupno 141 pacijent je obuhvaéen ovom
studijom) doslo do razvoja bar jedne gastrointestinalne
kompilikacije. Kod ¢ak 56% pacijenta dijagnostikovani su
problemi sa motilitetom creva i razvojem ileusa, dok je
kod 4 pacijenta dijagnostikovana ishemija creva [10].

U nasoj studiji je prikazano nase iskustvo u resa-
vanju i lecenju urgentnih hirurdkih oboljenja kod pa-
cijenata obolelih od KOVID-19 infekcije. Operisani su
pacijenti sa razvijenim klini¢kim slikama akutnog ab-
domena na terenu akutnog apendicitisa, potom ileusa,
kao posledice mehanicke opstrukcije na terenu kolo-
rektalnog karcinoma.

Sto se ti¢e komplikacija samih hirurskih procedura,
u jednoj studiji rumunskih autora, poredeni su pacijen-
ti operisani za vreme KOVID-19 infekcije, od aprila do
jula 2020. godine, i pacijenti operisani 2019. godine, u
toku istog perioda. Dobijen je zanimljiv podatak - in-
fekcije rane su bile zastupljene u 2% kod operisanih za
vreme KOVID-19 pandemije, naspram 13,95% u toku
istog perioda 2019 godine [11]. U naSoj studiji je 2%
pacijenata operisanih od strane opstih hirurga razvilo
klinicku sliku infekcije operativne rane, s tim $to su svi
operisani imali potvrdenu KOVID-19 infekciju.

ZAKLJUCAK

KOVID-19 pandemija je, sama po sebi, veliki izazov za
celokupno zdravstvo. Uloga hirurga je velika, kako u

leads to pneumothorax, with or without accompany-
ing pneumomediastinum, in as many as 15% of cases
[8]. In our study, 39 patients were treated with chest
drainage due to pneumothorax, which is as many as
25% of patients treated by general surgeons. Our study
did not involve a smaller number of patients treated
conservatively for partial pneumothorax.

Regarding thromboembolic events at the level
of the extremities, in addition to the standard factors
affecting thromboembolic events, special pathophys-
iological mechanisms in the course of the COVID-19
infection also contribute to increased risk of the oc-
currence of these events. Thus, a greater tendency to-
wards the development of both venous and arterial
thromboses has been demonstrated. At the present
time, it is believed that the SARS-CoV-2 virus itself leads
to increased risk, as it causes excessive inflammatory
response, disturbance at the level of blood flow itself,
as well as direct thrombocyte activation and the dis-
ruption of endothelial integrity [9]. Thus, in our study,
thrombectomy was performed in 8 patients; in 7 cases
it was in the lower extremities, and in one patientin one
of the upper extremities. Rethrombosis occurred in all
patients within 48 hours, despite the administration of
appropriate conservative therapy. In 25 patients, low-
er extremity amputation was performed, due to pro-
longed ischemia of the extremity and contraindicated
attempt of thrombectomy or salvaging the extremity.

An overview of the complications within the diges-
tive tract in critically ill COVID-19 patients, in a study
from the Massachusetts General Hospital [10] showed
that as many as 75% of patients (a total of 141 patients
were involved in the study) developed at least one
gastrointestinal complication. In as many as 56% of the
patients intestinal motility problems and ileus devel-
opment were diagnosed, while in 4 patients intestinal
ischemia was identified [10].

In our study, we have presented our experience in
resolving and treating emergency surgical diseases in
COVID-19 patients. Patients with developed clinical
presentation of acute abdomen occurring in acute
appendicitis, and ileus, as the result of mechanical ob-
struction within the presentation of colorectal cancer,
were surgically treated.

As far as complications of the surgical procedures
themselves are concerned, a study by Romanian au-
thors compared patients surgically treated during the
COVID-19 infection, between April and July 2020, and
patients who had undergone surgical procedures in
the same months of 2019. Interesting results were ob-
tained - surgical wound infection occurred in 2% of pa-
tients surgically treated during the COVID-19 pandem-
ic, as opposed to 13.95% of surgical wound infections
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organizaciji tako i neposrednom le¢enju, koje je dodat-
no otezano specificnoscu celokupne situacije i tezinom
samog oboljenja. Pored angazovanja hirurga u leCenju
same KOVID-19 infekcije, hirurzi su bili angazovani u
velikom broju slu¢ajeva na svojoj primarnoj delatnosti
u zdravstvenoj zastiti, u leCenju hirurdkih oboljenja i
komplikacija KOVID-19 oboljenja, sprovodeci zahtev-
ne operativne procedure u veoma teskim i specificnim
uslovima.

Sukob interesa: Nije prijavljen.
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