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SAFETY OF PIMECROLIMUS AND TACROLIMUS IN THE TOPICAL THERAPY OF
ATOPIC DERMATITIS

BEZBEDNOST LOKALNE PRIMENE PIMEKROLIMUSA I TAKROLIMUSA U
TERAPIJI ATOPIJSKOG DERMATITISA

Marina JOVANOVIC

Atopic dermatitis (AD) as an inflammatory skin
condition that commonly follows a chronic course
associated with periods of remission and relapse.
Being the first step in the “atopic march”, it is often
associated with other atopic manifestations, such as
asthma, allergic rhinitis and food allergies (par-
ticularly in infants and children under the age of 2
years) [1-3]. The prevalence of AD is high, esti-
mated to be 15-20% among children, and 1-3% in
adults worldwide [1]. Representing a chronic, remit-
ting-relapsing inflammatory dermatitis, AD is often
diagnosed and managed by a multidisciplinary group
of providers, including allergists, dermatologists, and
primary care practitioners. Because the pathogenesis
of AD is complex and multifactorial, there are nu-
merous approaches to its therapeutic management.
There is still a debate about whether atopy should be
distinguished as an important but not required fea-
ture for the diagnosis of AD [7, 8]. Although both
sides agree that the disease is diagnosed clinically
based on the patient’s history, characteristic clinical
findings mandate the exclusion of other common
cutaneous disorders before diagnosis, particularly
such as contact dermatitis and cutaneous lymphomas
[7, 8], they also recommend against obtaining routine
specific IgE serum levels, and point to the lack of
specific biomarkers required not only for diagnosis
or severity assessment, but also for assessment of
therapeutic efficacy [9], results in divergent ap-
proaches to the management of AD [10-13].

For many years, topical corticosteroids (TCS)
have been the most common treatment for AD, es-
pecially if non-pharmacologic interventions have
failed [8, 11]; it has been hypothesized that TCS ther-
apy can impede the mechanisms of antigen-process-
ing, thereby inhibiting the release of proinflammatory

cytokines [11]. The TCS are effective for both active
inflammation and for prophylaxis; however, there are
no data to support a specific agent among the TCS
classes, and there is limited evidence to recommend
an optimal dosing or frequency regimen [8, 11]. Al-
though TCS have long been considered and offered
as a first line therapy for treatment of AD, they are
associated with serious adverse side effects [5-9].
Due to the chronic nature of AD, effective and
safe treatment that can be used as long-term man-
agement is of utmost importance [2]. Introduction
of the topical calcineurin inhibitors (TCls), tac-
rolimus (T) and pimecrolimus (P) almost 15 years
ago, was a major breakthrough for the topical anti-
inflammatory treatment of AD [14]. TCIs, including
T and P, were approved by the Food and Drug Ad-
ministration (FDA) agency for the treatment of AD
in 2000 and 2001, respectively. The TCls are anti-
inflammatory drugs with a lipophilic structure that
act by inhibiting the calcineurin phosphatase which
disrupts the activation of T cells and mast cells as
well as the transcription and release of inflamma-
tory cytokines [15, 16]. Topical T and topical P are
the only TCIs in Europe. In 2002, topical T was
approved for short or intermittent long-term treat-
ment of moderate to severe AD in Europe. Two
concentrations of topical T are available: 0.1% for
patients over 16 years of age, and 0.03% for children
over 2 years of age. The indication for topical T was
extended in 2009 to maintenance treatment of AD.
Topical P in a concentration of 1% was approved in
2002 for the treatment of mild-to-moderate AD in
patients over 2 years of age. Both drugs are ap-
proved for second-line treatment, when other treat-
ments have been ineffective or are contraindicated.
[6]. The American Academy of Dermatology
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Abbreviations

AD — atopic dermatitis

TCS — topical corticosteroids

TCI — topical calcineurin inhibitor

T — tacrolimus

P — pimecrolimus

FDA — Food and Drug Administration

AAD  — American Academy of Dermatology

(AAD) Guidelines recommend that TCS can be ini-
tially used to control a flare, whereas TCI can be
applied as maintenance therapy to prevent relapse,
although the evidence for this concurrent regimen
has been inconsistent. The TCls are usually offered
as a second-line therapy for acute and chronic treat-
ment of AD in patients who have not responded ad-
equately to other topical treatments or when those
treatments are not recommended [2]. The guidelines
agree that use of TCI, particularly P, at sites of sensi-
tive or thin skin, offers an advantage over use of TCS
[8, 11, 14]. A practical algorithm for topical treatment
of AD in the Middle East emphasizes the importance
of sensitive skin areas [17]. Twice-daily application
of either T ointment or P cream is efficacious in treat-
ing inflamed AD lesions and resolving pruritus. Un-
like TCS, long-term TCI use does not carry the risks
of skin atrophy, impaired epidermal barrier function
or enhanced percutaneous absorption, and so it is
suitable for AD treatment especially in sensitive skin
areas [14]. Tacrolimus has been shown to impact
Langerhans cells while P does not [12]; in addition
to their anti-inflammatory effects, both TCIs have
been shown to have additional positive effects on
epidermal integrity [18—20]. Murrell et al. reported
that patients treated with P saw a reversal of skin
thinning of the neck and head, including the eyelids
[21]. These treatments provide a safe alternative to
TCS, particularly in the treatment of sensitive skin
sites such as the head and neck [2, 21]. The most
common side effects of TCI are localized site reac-
tions, including burning, stinging, and pruritus,
which commonly occur during the first week of treat-
ment; it is important to counsel patients on these
potential side effects to prevent premature discon-
tinuation of treatment [10].

There was a temporary decrease in the use of
topical T and persistent reduction in topical P in
Europe since 2004. Safety warnings issued by reg-
ulatory agencies about a potential risk of cancer
may have contributed to the reduction in users es-
pecially in children, in all countries [6]. In 2006,
the FDA agency issued a label change; in the Euro-
pean Union as well as in the United States the labe-
ling of topical T and topical P was updated by add-
ing a warning about cautious use, in order to reduce
the potential risk of skin cancer and lymphoma. In
2006, the FDA agency instituted a boxed warning
for both TCIs based on a theoretical risk of malig-
nancy (including lymphomas). Currently, P 1%
cream is indicated in patients with mild-to-moder-
ate AD aged > 2 years [10]. The age restriction was

emphasized in a boxed warning added by the FDA
agency in January 2006, which also highlights the
lack of long-term safety data and the theoretical risk
of skin malignancy and lymphoma [14, 22, 23]. Since
then, P has been extensively investigated in short-
and long-term studies including over 4000 infants (<
2 years old). These studies showed that P effectively
treats AD in infants, with sustained improvement
with long-term intermittent use [14, 16]. A decade’s
worth of clinical experience, epidemiological data,
post-marketing surveillance, and adverse event da-
tabase monitoring failed to demonstrate a causal
relationship between TCI use and malignancy [23].
This boxed warning was based on a theoretical in-
crease in risk of malignancy including lymphoma
[5]. Prior to its topical use in AD, oral and intrave-
nous T had been used to suppress the systemic im-
mune system in transplant patients. Malignancies
have been associated with oral T when used system-
ically at high concentrations. An animal study with
P using a 30 fold greater exposure than seen with
topical use, also resulted with associated malignancy
development [23]. These findings were used to sup-
port the addition of the black box warning. New ma-
lignancies have been reported in patients using topi-
cal P or T as well. These have been reported by the
FDA agency and by the parent drug manufacturer.
Independent experts reviewing these cases found no
causal association between topical use of TCIs and
malignancy. The rate of reported lymphoma in pa-
tients exposed to topical T was lower than the ex-
pected incidence in age-matched controls [24]. No
increased risk of malignancy has been seen in recent
meta-analyses or the 10-year Pediatric Eczema Elec-
tive Registry as of May 2014 [16, 25].

The American Academy of Allergy, Asthma &
Immunology, American College of Allergy, Asthma
& Immunology/ the Joint Council of Allergy, Asth-
ma & Immunology, and the AAD Guidelines, advo-
cate for proactive therapy regimen regarding the
boxed warning on TCI, although a causal relation-
ship has not been established [10]. For reactive ther-
apy, a twice-daily application of TCS is commonly
recommended in the treatment of acute AD. For
“proactive” maintenance therapy, the AAD suggests
once- to twice-weekly application of TCS in com-
monly flaring areas to prevent relapses [8, 11]. The
Joint Task Force and the AAD Guidelines review
large prospective studies that suggest a correlation
between increased risks of lymphoma with AD dis-
ease severity, without an association with TCI use
[10]. Most importantly, the studies of P in infants
provided no evidence for systemic immunosuppres-
sion, and a comprehensive body of evidence from
clinical studies, post-marketing surveillance and
epidemiological investigations does not support po-
tential safety concerns [14]. Pimecrolimus 1% is ap-
proved for second-line therapy in children (> 2 years
old) and adults with mild-to-moderate AD [26]. De-
spite these FDA agency approved indications, clini-
cal trials have shown drug safety in patients as
young as 3 months and in long-term use in patients
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of all ages [16, 27, 28]. Clinical trials have demon-
strated that P is safe for long-term management, as
well as effective in achieving clearance of AD le-
sions and associated symptoms: pruritus was shown
to be significantly reduced in as early as 48 hours
after initiation of treatment. With photoprotection,
TCls have a favorable safety profile without evi-
dence for increased risk for lymphoma [29].
Although many studies have shown that long-
term use of T and P is effective with a favorable
safety profile and low systemic absorption, the black
box warning has remained in place. A recent system-
atic review of clinical trials and meta-analyses has
shown no significant increased risk of malignancy
with TCI use [25]. Systematic analysis has shown
efficacy and safety of TCI therapy (at least 6 weeks
long), in comparrison with low or mid-potency TCS
(hydrocortisone 1% or hydrocortisone butyrate 0.1%
cream/ointment), in children with AD aged < 12
years. This comprehensive literature review supports
the safety of long-term TCI and intermittent low- to
mid-potency TCS therapy in children with AD, with
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no evidence of cutaneous atrophy or cumulative sys-
temic exposure and no reports of lymphoma [25].

Conclusion

Long-term management of mild-to-moderate at-
opic dermatitis in infants > 3 to < 12 months old with
pimecrolimus or topical corticosteroids has shown
that both pimecrolimus and topical corticosteroids
had a rapid onset of action with 50% of patients
achieving treatment success by week 3; after 5 years,
85% and 95% of patients in each group achieved
overall and facial treatment success, respectively. The
profile and frequency of adverse events was similar
in the 2 groups; there was no evidence for impair-
ment of humoral or cellular immunity in either of
groups. The data suggest and support the use of
pimecrolimus as a first-line treatment of mild-to
moderate atopic dermatitis in infants and children
[16]. No firm conclusions can be made on the theo-
retically increased risk for malignancies associated
with a long-term use of pimecrolimus in infants [30].
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Summary

Introduction. Laparoscopic assisted vaginal hysterectomy is a sur-
gical procedure with uterine artery ligation followed by vaginal re-
moval of the uterus. The first laparoscopic assisted vaginal hyster-
ectomy was performed by Harry Reich in 1989. Material and
Methods. The sample included 24 patients who underwent surgery
at the Clinic of Gynecology and Obstetrics, Clinical Center of Vo-
jvodina in Novi Sad in the period 2014 - 2017. The most common
indications for laparoscopic assisted vaginal hysterectomy included
mild uterine prolapse and uterine fibroids (15 patients, 62.5%). The
surgery was carried out in two stages: the first, laparoscopic stage
and the second, vaginal stage. The laparoscopic stage included mo-
bilization of the bladder, ovaries and uterus to the level of uterine
vessels. In the second stage, the cervix was approached vaginally
and detached from the urinary bladder, after which the uterus with
cervix and adnexa were removed through the vagina. Results. The
average age of patients was 56.8 years; on average, the surgeries
lasted 140 minutes and the mean blood loss was 190 ml. Two (8.3%)
patients experienced bladder and ureteral injuries which were re-
solved by urologists. Laparoscopic assisted vaginal hysterectomy
was the only procedure performed in 5 (20.8%) patients, whereas it
was combined with anterior and/or posterior colporrhaphy in 14
(58.4%), with pelvic lymphadenectomy in 3 (12.5%) patients, and
with uterine morcellation in 2 (8.3%) patients. Conclusion. There are
no published controlled trials related to the use of laparoscopic as-
sisted vaginal hysterectomy and total laparoscopic hysterectomy in
Serbia. This paper presents the preliminary results of the laparo-
scopic assisted vaginal hysterectomy in 24 patients, comparing them
with other techniques of hysterectomy conducted at the Clinic of
Gynecology and Obstetrics, Clinical Center of Vojvodina in Novi
Sad in the period 2014 - 2017. Laparoscopic assisted vaginal hyster-
ectomy is a good option for surgical treatment of patient with com-
bined pathology of genital organs.

Key words: Hysterectomy, Vaginal; Laparoscopy; Uterine Myo-
mectomy; Leiomyoma; Uterine Prolapse; Gynecologic Surgical
Procedures; Intraoperative Complications

Sazetak

Uvod. Laparoskopski asistirana vaginalna histerektomija je hirurska
tehnika u toku koje se nakon ligature arterije uterine vrsi odstran-
jenje materice vaginalnim putem. Prvu laparoskopski asistiranu
vaginalnu histerektomiju izveo je Heri Rajk (Harry Reich) 1989.
godine. Materijal i metode. Ispitivani uzorak obuhvatio je 24 pac-
ijentkinje koje su operisane u Novom Sadu. Naj¢esce indikacije za
laparoskopski asistiranu vaginalnu histerektomiju bile su pocetni
spad i miomi materice kod 15 (62,5%) pacijentkinja. Laparoskopski
asistiranu vaginalnu histerektomiju vrsili smo u dva dela: laparoskop-
skom i vaginalnom. Laparoskopski deo obuhvatio je oslobadanje
mokraéne besike, jajnika i materice do nivoa arterija i vena uterina.
U drugom delu operacije vaginalnim putem je osloboden grli¢ ma-
terice od pripoja sa mokra¢nom besSikom i kroz vaginu izvadena
materica sa jajnicima i jajovodima. Rezultati. Prose¢na starost
pacijentkinja bila je 56,8 godina, srednje vreme trajanja operacije
iznosilo je 140 minuta a prosecan gubitak krvi bio je 190 ml. Kod
dve (8,3%) pacijentkinje doslo je do povrede mokraéne besike i ure-
tera $to je zbrinuo urolog. Laparoskopski asistirana vaginalna his-
terektomija bez dopunskih operacija sprovedena je kod pet (20,8%)
pacijentkinja, u zajednici sa prednjom i/ili zadnjom kolporafijom kod
14 (58,4%), sa pelvicnom limfadenektomijom kod tri (12,5 %) i sa
intraoperativnim komadanjem materice kod dve pacijentkinje (8,3%).
Zakljucak. U Srbiji jo§ uvek nema publikovanih kontrolisanih
istrazivanja koja se odnose na primenu laparoskopski asistirane
vaginalne i totalne laparoskopske histerektomije. U radu smo prika-
zali preliminarne rezultate primene laparoskopski asistirane vagi-
nalne histerektiomije kod 24 operisane pacijentkinje i uporedili ih sa
drugim tehnikama histerektomije koje su sprovedene na Klinici za
ginekologiju i akuserstvo Klini¢kog centra Vojvodine u Novom Sadu
u periodu od 2014. do 2017. godine.

Kljuéne reéi: vaginalna histerektomija; laparoskopija; miome-
ktomija uterusa; lejomiom; prolaps uterusa; ginekoloske
hirurske procedure; intraoperativne komplikacije
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Abbreviations
LAVH - laparoscopic assisted vaginal hysterectomy
TLH — total laparoscopic hysterectomy
TAH  —total abdominal hysterectomy
VH — vaginal hysterectomy
(0N} — United States
Introduction

Hysterectomy is a surgical removal of the uterus.
It can be performed through the abdominal wall —
open surgery, total abdominal hysterectomy (TAH)
and laparoscopically, total laparoscopic hysterec-
tomy (TLH), or through natural orifice, vaginal
hysterectomy (VH), and combined laparoscopic as-
sisted vaginal hysterectomy (LAVH) [1]. Approxi-
mately 570.000 hysterectomies are performed in the
United States (US) every year, which makes this
surgical procedure one of the most common surger-
ies worldwide. Nowadays, 50% of hysterectomies
are performed as open surgery, and another 50%
laparoscopically or vaginally [2]. The first vaginal
hysterectomy was done in 1813 by Langebeck from
Gottingen (Germany), whereas the first successful
abdominal hysterectomy was performed in 1853 by
Ellis Burnham from US [3]. In 1989, Harry Reich
from US was the first to perform LAVH, thus start-
ing a new era of laparoscopic hysterectomy [4].
Vaginal hysterectomy is considered to be a truly
minimally invasive approach. Advantages of vagi-
nal approach are related to shorter hospital stay, less
blood loss, fewer postoperative complications, low-
er infection rate and faster return to work [5]. In
abdominal hysterectomy, all these parameters are
higher, as well as the incidence of febrile morbidity
[6]. The learning curve for laparoscopic hysterec-
tomy is greater than for open surgery, and the length
of surgery time and risk of intraoperative complica-
tions are inversely proportional to the amount of

training [7]. After 30 years since the first laparo-
scopic hysterectomy was performed, laparoscopic
surgery in gynecology found its right place. Selec-
tion of surgical approach for hysterectomy in indi-
vidual patient depends on various factors: technical
factors, experience and training of the surgeon,
clinical factors, size of the uterus, previous opera-
tions, number of deliveries etc. [1, 2, 5-7]. LAVH
was the first laparoscopic procedure applied to re-
move the uterus. The surgery has two parts: lapar-
oscopic and vaginal. The laparoscopic part includes
ligation of uterine arteries and veins. According to
medical indications and request of the patient, tubes
and ovaries may be removed together with the uter-
us and cervix. Colpotomy 1i. e. vaginal incision,
removal of the uterus and vaginal suturing are all
performed through the vagina [8]. The aim of this
paper is to present a four-year experience in LAVH
at the Clinic of Gynecology and Obstetrics of the
Clinical Center of Vojvodina in Novi Sad, Serbia.

Material and Methods

The sample included 24 patients who underwent
LAVH at the Clinic of Gynecology and Obstetrics,
Clinical Center of Vojvodina in Novi Sad in the pe-
riod from 2014 — 2017. Preoperative gynecological
examination was performed in each patient, as well
as transvaginal ultrasound. In patients with irregular
genital bleeding, additional diagnostic procedures
were carried out: dilation and curettage, cervical
biopsy and pathohistology. After estimating the size
of the uterus, stage of pelvic organ prolapse and spa-
ciousness of vagina, indications for LAVH were
determined. Basic criterion was the size of the uter-
us, which was not greater than the gravid uterus at
the age of 16 gestational weeks. Prior to surgery,
each patient underwent standard blood and urine
testing, chest X-ray, electrocardiography (ECG) and

Table 1. Characteristics of patients operated using different techniques of hysterectomy at the Clinic of Gynecol-
ogy and Obstetrics of the Clinical Center of Vojvodina in the period 20142017

Tabela 1. Karakteristike pacijentkinja operisanih primenom razlicitih tehnika histerektomije na Klinici za gine-
kologiju i akusSerstvo Klinickog centra Vojvodine u periodu 2014—2017

Characteristics Number/Range Average values/Percentage

Karakteristike Broj/Opseg Prosecne vrednosti/Procenti
LAVH TLH VH TAH LAVH TLH VH TAH

Age/Uzrast 36-70years 3997 3779 25.81 OBYeAs 35 635 474
godina godina

Length of surgery/Operativio vreme 00— 189 Min- 155 10090-135 80-150  140min. 145 115
minuta minuta

Blood loss/Gubitak krvi S0-400ml. 54 300 50-45050-1500 120 ML 150 205 265

mililitara mililitara
Length of stay/Boravak u bolnici So0days 56 50 42 1004590 g1 67
ana dana

Complications/Komplikacije 2 6 17 29 8% 27.2% 6.4% 2.7%

Legend: TAH — total abdominal hysterectomy; VH — vaginal hysterectomy; LAVH — laparoscopic assisted vaginal hysterectomy; TLH —
total laparoscopic hysterectomy

Legenda: TAH — totalna abdominalna histerektomija; VH — vaginalna histerektomija; LAVH — laparoskopski asistirana vaginalna histerek-
tomija; TLH — totalna laparoskopska histerektomija
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examination by internal medicine specialist and an-
esthesiologist. If the hemoglobin level was less than
100 g/1, blood reservation was made. Computed to-
mography (CT) of the chest, abdomen and pelvis was
performed in patients with verified cervical or en-
dometrial cancer. If there were some ovarian cysts
or tumors, frozen section was performed for intra-
operative diagnosis. All patients underwent standard
bowel preparation 24 — 48 hours prior to surgery and
thromboprophylaxis with elastic stockings or band-
ages. According to the body mass, prophylactic dose
of Fraxiparine or Clexane was administered subcu-
taneously two hours or night before surgery. Anti-
biotic prophylaxis (first generation of cepha-
losporins, 1 —2 g) was administered within one hour
before skin incision. LAVH was performed in two
stages: laparoscopic and vaginal. Patients were
placed in lithotomy position. Vaginal cleansing,
bladder catheterization and disinfection of the op-
erative field were done after endotracheal intubation.
The surgery started with placement of 3 — 4 ports.
Abdominal entry was performed differently, de-
pending on the surgeon. Uterus manipulator was
used to move the uterus to the right position (crani-
ally, laterally etc.). Laparoscopic stage of the surgery

No of operation
Broj operacija

. '.‘ [ f
350- L 320 ! ? f
TAH |\ _ |30 i ;
300- | |4076 | T - ke i :
i boYee L M0 i
20- ; ; Shiee, 125
200- : : | e
150- : i
100- P ?
50. | R L5 |52
i e i »
: {1 : !
10 - LAVH | //?'\\ i ;
s.| | 2 M 8
- ; . ;
TLH |~ i ~ !
99 | 3 : 37 ey Year
R Godina
2014, 215. 2015. 2017.

Graph 1. Incidence of different techniques of hysterec-
tomy at the Clinic of Gynecology and Obstetrics of the
Clinical Center of Vojvodina in the period 2014 — 2017
Grafikon 1. Ucestalost razlicitih tehnika histerektomije
na Klinici za ginekologiju i akuserstvo Klinickog centra
Vojvodine u periodu 2014-2017.

Legend: TAH — total abdominal hysterectomy; VH — vaginal hys-
terectomy; LAVH — laparoscopic assisted vaginal hysterectomy;
TLH - total laparoscopic hysterectomy

Legenda: TAH — totalna abdominalna histerektomija; VH — vagi-
nalna histerektomija; LAVH — laparoskopski asistirana vaginalna
histerektomija; TLH — totalna laparoskopska histerektomija
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included mobilization of the uterus by cutting round
and broad ligaments. When indicated, laparoscopic
part also included salpingectomy or adnexectomy.
After cutting the round ligaments, vesicouterine fold
was transected and the bladder was mobilized. The
next step was coagulation and cutting of the parac-
ervical tissue together with the uterine vessels. The
second part of the LAVH started with incision of the
vaginal mucosa to separate it from the cervix and
bladder. It continued with sharp transection of the
cervicovesical ligament and pushing the bladder up-
wards. Laterally, paracervical tissue and cardinal
ligament were grasped, cut and ligated. Then, the
abdominal cavity was open by cutting the perito-
neum anteriorly (vesicouterine fold) and posteriorly
(rectouterine fold). Thereafter, uterine vessels were
grasped, cut and ligated once again. A specimen was
sent for pathohistological examination. Pelvic peri-
tonization was done by a purse-string suture. If there
was a genital prolapse (cystocele/rectocele), the sur-

Figure 2. A —vaginal part of the laparoscopic assisted
vaginal hysterectomy; B — specimen of morcellated
myomatous uterus with mild uterine prolapse and hyper-
trophic cervix

Slika 2. A — vaginalni deo laparoskopski asistirane
vaginalne histerektomije B — preparat materice nakon
komadanja u delovima, pocetni spad materice sa hiper-
trofijom cerviksa
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Table 2. Indications for laparoscopic assisted vaginal hysterectomy
Tabela 2. Indikacije za laparoskopski asistiranu vaginalnu histerektomiju

Indications/Indikacije

Number/Broj %

Uterine fibroids/Miomi materice
Mild uterine prolapse/Pocetni spad materice
Ovarian tumors/Tumori jajnika

Complex endometrial hyperplasia/Kompleksna hiperplazija endometrijuma

Endometrial cancer/Karcinom endometrijuma
Cervical cancer/Karcinom cerviksa
Total/Ukupno

6 25

37,5
16,7
8,3
8,3
42
24 100

— NN RO

gery included appropriate correction and suturing
of the vaginal wall. Postoperatively, the patients
spent 1 — 2 days at the semi-intensive care unit, with
early ambulation. The Foley catheter was removed
48 hours after surgery, or 72 hours after surgery if
anterior repair and Kelly plication was performed.

Results

The incidence of different hysterectomy techniques
performed at the Clinic of Gynecology and Obstetrics
of the Clinical Center of Vojvodina in the period 2014
— 2017 is shown in Graph 1. About 3403 various
gynecological surgeries were performed at the Depart-
ment of Surgery of the Clinic of Gynecology and Ob-
stetrics, Clinical Center of Vojvodina in Novi Sad,
during the period from 2014 to 2017, out of which 1387
(40.7%) were different types of hysterectomy. In the
group of 1387 hysterectomy patients, total abdominal
hysterectomy (TAH) was done in 1076 (77.6%), vagi-
nal hysterectomy (VH) in 265 (19.1%), LAVH in 24
(1.7%) and total laparoscopic hysterectomy (TLH) in
22 (1.6%) cases. The most frequent surgical technique
was TAH. Basic characteristics of patients who un-
derwent different techniques of hysterectomy (LAVH,
TLH, VH, TAH) at the Clinic of Gynecology and
Obstetrics of the Clinical Center of Vojvodina (age,
length of surgery, blood loss, drainage, hospital stay,
complications) are presented in Table 1. The average
age in the LAVH group was 56.8 years, the mean
length of surgery was 140 minutes, and 190 ml aver-
age blood loss. The hospital stay was between 7 and
30 days, 10.9 days on average. Postoperative complica-
tions occurred in 2 (8.3%) cases: urinary bladder in-
jury [1] and thermal ureteral injury [1]. Table 2 shows
the main indications for LAVH: uterine fibroids [6],
mild uterine prolapse [9], ovarian tumors [4], complex
endometrial hyperplasia [2], endometrial cancer [2]
and cervical cancer [1]. Six surgeons, gynecology spe-
cialists, performed all the surgeries. LAVH was the
only surgical procedure in 5 (20.5%) patients and it
was concomitantly performed with anterior or poste-
rior colporrhaphy 1n 14 (58.4%) patients. Three (12.5%)
patients had additional pelvic lymphadenectomy and
morcellation of the uterus was performed in 2 (8.3%)
patients, shown in Figure 2: vaginal part of the LAVH
and a specimen of morcellated myomatous uterus.

Discussion

Vaginal hysterectomy is the oldest, safest and
minimally invasive type of hysterectomy. Despite
this fact, only 25% of all hysterectomies are per-
formed due to benign diseases [1, 3]. This particu-
larly applies to uterine fibroids, which are the most
common indication for hysterectomy. In surgical
treatment of uterine fibroids, VH accounts only for
4% [5, 9]. In the last 15 years, technological ad-
vancement and development of modern endoscopic
equipment has led to the significant increase in the
number of laparoscopic hysterectomies. Specifi-
cally designed instruments and optics are inserted
into the abdominal cavity through small abdominal
incisions through which the ports are placed. Hys-
terectomy can be completely done laparoscopically,
meaning that all dissections, uterus mobilization
and removal are performed in the abdominal cavity
[10]. The LAVH is performed when there are con-
traindications for open surgery, or if the surgery
cannot be brought to an end only laparoscopically.
Indications for LAVH include benign and malignant
diseases of the upper genital tract, when surgical
treatment is indicated and the uterus can be re-
moved through the vagina: fibroids, adenomyosis,
dysfunctional uterine bleeding, endometriosis, en-
dometrial hyperplasia, cervical dysplasia, endome-
trial and cervical carcinomas, ovarian cysts, mild
genital prolapse etc. LAVH is contraindicated if the
vagina is narrow and atrophic, so that the operating
field is unapproachable. A large myomatous uterus,
that cannot be removed vaginally, is a relative con-
traindication. LAVH is also contraindicated in large
solid ovarian tumors, retroperitoneal and fixed pel-
vic tumors, extensive and firm adhesions after in-
flammatory disease or radiotherapy, as well as car-
diopulmonary diseases which are incompatible with
Trendelenburg position [2, 11]. In our sample, the
most common indications for LAVH were mild
uterine prolapse and uterine fibroids in 15 (62.5%)
patients. The average age of the patients was 56.8
years, surgeries lasted 140 minutes on average, and
the mean blood loss was 190 ml. Lee et al. and Chin
et al. published similar results [12, 13]. Two (8.3%)
patients suffered injuries of the urinary bladder and
ureter. Sharp injury of urinary bladder occurred
during the vaginal part of the surgery. It was im-
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mediately detected and resolved by the urologist. In-
jury of the ureter was thermal. It occurred during
electrocoagulation of uterine artery, but it was de-
tected when the patient became symptomatic six days
after surgery. The patient complained about back pain,
became febrile and retroperitoneal effusion was de-
tected on ultrasound. She was reoperated and the dam-
aged segment of the ureter was resected and reim-
planted into the bladder by urologist. These complica-
tions were the reason for longer hospital stay for both
patients, 21 and 30 days respectively. These outliers
affected the average hospital stay to 10.9 days. LAVH
was the only procedure performed in 5 (20.8%) pa-
tients, whereas it was combined with anterior and/or
posterior colporrhaphy in 14 (58.4%), with pelvic lym-
phadenectomy in 3 (12.5%) patients and with uterine
morcellation in 2 (8.3%) patients. Hong and Young
compared two different techniques of LAVH in the
period 2010 — 2015 [14]. Classical LAVH technique
was performed in 234 patients; myomatous uterus was
indicated in the majority of cases (150 patients, 64.1%)
and 9 (3.8%) bladder injuries were recorded, which is
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in accordance with our results. Ferrari et al. published
results of randomized study. They compared LAVH
and TAH during 24 months [15]. LAVH group com-
prised 31 patients, average age 48 years. The average
length of surgery time was 135 minutes, similar to our
results. Conversion from LAVH to open surgery was
made in 3 patients without major complications. The
length of hospital stay was from 3 to 8 days, which is
less than at our clinic.

Conclusion

Although laparoscopic assisted vaginal hyster-
ectomy is in clinical practice since 1989, it is only
occasionally performed in health centers in Serbia.
There are no published controlled trials related to
the use of laparoscopic assisted vaginal and total
laparoscopic hysterectomy in Serbia. This paper
presents our experience with laparoscopic assisted
vaginal hysterectomy. It is a good option for surgi-
cal treatment of patients with combined pathology
of genital organs.
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Summary

Introduction. The alpha-1 antitrypsin deficiency is the best described
genetic cause of chronic obstructive pulmonary disease. The study
of the alpha-1 antitrypsin deficiency, as the most important genetic
risk factor for chronic obstructive pulmonary disease, is an important
step in developing a strategy for the prevention and treatment of this
disease. The aim of the study was detection of homozygous and
heterozygous deficient gene alleles (protease inhibitor Z and protease
inhibitor S) for alpha-1 antitrypsin in the group of patients with
chronic obstructive pulmonary disease with the predominance of
lung emphysema, as well as determination of a positive correlation
between the serum levels of alpha-1 antitrypsin and the correspond-
ing alpha-1 antitrypsin genotype. Material and Methods. The study
included 90 patients, mutually unrelated individuals, hospitalized due
to lung emphysema. The control group included 10 subjects, with no
clinical signs of lung emphysema, but with a family history of chron-
ic obstructive pulmonary disease. We attempted to identify the most
common deficient alleles (protease inhibitor Z and protease inhibitor
S) and the concentration of alpha-1 antitrypsin in the serum of the
examinees. The polymorphism between the two allelic forms, pro-
tease inhibitor Z and protease inhibitor S, was detected by real-time
polymerase chain reaction. Results. Protease inhibitor MM genotype
alpha-1 antitrypsin was present in all 90 patients with the diagnosis
of pulmonary emphysema, and the serum levels of alpha-1 antitrypsin
were within the range of reference values. In the control group, there
were two cases with mutated protease inhibitor MZ genotype, and
in these 2 subjects the serum level of alpha-1 antitrypsin was at the
lower limit of reference values. Conclusion. In patients diagnosed
with lung emphysema, protease inhibitor MM genotype of alpha-1
antitrypsin and normal serum alpha-1 antitrypsin levels, the geneti-
cally-determined deficiency of alpha-1 antitrypsin is not responsible
for the development of chronic obstructive pulmonary disease.

Key words: Mutation; alpha 1-Antitrypsin; Polymerase Chain Reac-
tion; Pulmonary Disease, Chronic Obstructive; Polymorphism, Ge-
netic; Pulmonary Emphysema; Risk Factors

SaZetak

Uvod. Deficit alfa,-antitripsina je najbolje opisan genetski uzro¢nik
hroni¢ne opstruktivne bolesti pluca. Istrazivanje deficita alfa,-an-
titripsina, kao najvaznijeg genetskog faktora rizika za hroni¢nu
opstruktivnu bolest pluca, predstavlja vazan korak u razvijanju
strategije za prevenciju i leCenje ove bolesti. Cilj istrazivanja bio je
detekcija homozigotnih i heterozigotnih deficitarnih alela (protein
inhibitor Z i protein inhibitor S) gena za alfa -antitripsin u grupi
pacijenata sa hroni¢nom opstruktivnom bolesti plu¢a sa predomi-
nacijom emfizema pluca, kao i utvrdivanje pozitivne korelacije
izmedu nivoa serumskog alfa,-antitripsina i odgovarajuceg alfa,-
antitripsin genotipa. Materijal i metode. Istrazivanjem je bilo
obuhvaceno 90 bolesnika, medusobno nesrodnih osoba, hospitali-
zovanih zbog emfizema pluc¢a. Kontrolnu grupu je ¢inilo 10 ispi-
tanika, bez klinic¢kih znakova emfizema pluca, ali sa pozitivnom
porodi¢nom anamnezom hroni¢ne opstruktivne bolesti plu¢a). Svim
(alfa,-antitripsina Z i alfa,-antitripsina S) i odredivana koncentrac-
ija alfa,-antitripsina u serumu. Polimorfizam izmedu dve alelne
forme protein inhibitor Z i protein inhibitor S detektovan je
koris¢enjem real-time polymerase chain reaction. Rezultati. Kod
svih 90 bolesnika sa dijagnozom emfizema pluca bio je prisutan
protein inhibitor MM genotip alfa,-antitripsina, a nivo serumskog
alfa,-antitripsina bio je u opsegu referentnih vrednosti. U kontrolnoj
grupi identifikovana su dva slucaja sa mutiranim protein inhibitor
MZ genotipom, i kod ova dva ispitanika serumski nivo alfa,-anti-
tripsina bio je na donjoj granici referentnih vrednosti. Zakljuc¢ak.
Kod bolesnika sa dijagnozom emfizema pluca, protein inhibitor
MM genotipom alfa,-antitripsina i nivoom serumskog alfa,-anti-
tripsina u granicama referentnih vrednosti, genetski determinisan
nedostatak alfa,-antitripsina nije odgovoran za nastanak hroni¢ne
opstruktivne bolesti pluca.

Kljuéne reci: mutacija; alfa l-antitripsin; PCR; hroni¢na op-
struktivna bolest plu¢a; polimorfizam gena; plu¢ni emfizem;
faktori rizika
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Abbreviations

al-AT — alpha-1 antitrypsin

COPD — chronic obstructive pulmonary disease

Real-Time PCR — real-time polymerase chain reaction

PI (gene) — Serine (or cysteine) protease inhibitor

Glu — glutamic acid

Lys — lysine

Val — valine

DNA — deoxyribonucleic acid

6-FAM — 6-carboxyfluorescein

VIC — 50-fluorescein

Taq DNA polymerase — Thermus aquaticus DNA polymerase

SNP — single-nucleotide polymorphism
Introduction

Chronic obstructive pulmonary disease (COPD)
is the leading cause of morbidity and mortality in
the world and represents a significant and growing
social and economic problem worlwide. According
to the World Health Organization, COPD was glo-
bally the third on the list of leading causes of death,
with 3 million lives lost in 2016 [1].

In recent years, the risk factors for COPD have been
in the focus of numerous studies dealing with these is-
sues, given that the identification of risk factors is an
important step in developing strategies for the prevention
and treatment of any disease. In 80% of cases, COPD is
caused by a combination of smoking and genetic pre-
dispositions. The best described genetic cause of COPD
is the alpha-1 antitrypsin (a1-AT) deficiency [1].

The o,-AT deficiency is a potentially lethal ge-
netic disorder that leads to the development of a
disease primarily with pulmonary and hepatic clin-
ical manifestations. Instructions on the production
of 0,-AT protein, which is a protease inhibitor (Pi)
from serpin superfamily, are given by the SERPI-
NALI gene. This gene is located in the long arm of
chromosome 14 at position q31-32.3 [1, 2]. The nor-
mal gene for o,-AT (Pi M) possesses extremely high
polymorphism, with more than 123 different alleles
determined at the protein or genome level [2].

The two most common mutations in the “deficien-
cy” are Pi Z and Pi S, and the rare ones: PiMMalton,
PiMPittsburg Mduarte, Pi Null Null and others [2-4].

Protease inhibitor MM (PiMM) phenotype/geno-
type is characteristic for homozygous persons with
a normal Pi M allele who have a normal plasma a,-
AT concentration that provides adequate antiprotease
protection. The homozygous persons with PiZZ
genotype have a deficient Pi Z allele responsible for
95% of severe a,-AT deficiency cases [1, 5, 6].

Protease inhibitor Z mutation, which is labeled
with glutanic acid (Glu) 342 GAG — lysine (Lys)
AAG, occurs in the exon V of the gene for a,-AT and
represents the substitution of glutamine with lysine at
position 342, i. e. the transition of guanine to adenine
at the nucleotide position g.5297 G >A [5]. This type
of mutation provides secretion of only 10 — 15% of the
normal amount of a,-AT from hepatocyte to homozy-
gote. Consequently, a,-AT polymer formation occurs,
resulting in the fact that such large molecules cannot
be exported from the liver and remain in it [6—8].

Protease inhibitor S mutation, which is labeled
with Glu 264 — valine (Val) GTA GAA, is formed
in the exon I1I inhibitor serpin peptidase (PI gene)
and represents substitution of glutamine and valine
at amino acid position 264, i. e. the transition of
adenine into thymine at the nucleotide position
2.2958 A > T [9]. Hepatocytes decompose a great
part of the new o,-AT, which reduces the secretion
of a,-AT, thus creating a state of deficiency [8].

Several studies have shown a correlation be-
tween the serum levels of a,-AT and the corre-
sponding o,-AT genotype. Thus, the PiZZ genotype
of a,-AT has 10 — 15%, PiSZ 51%, PIMZ 83%, PiSS
93%, PiMS 97% and PiIMM 100% normal serum
concentration of o,-AT [9].

The o,-AT deficiency has been identified in all
populations around the world. In the population of our
country the most common alleles are Pi M variants
with an allelic frequency of 0.9805 (98.05% Pi M). The
frequency of Pi S variant is 0.0067 (0.67% Pi S), and
Pi Z variant 0.0128 (1.28% Pi Z) [9].

Considering the fact that in our country there
are no studies that precisely define the frequency
of an allele of the gene for a,-AT in the group of
patients with COPD with a predominance of pul-
monary emphysema, the goal of the study was de-
tection of homozygous and heterozygous deficient

Table 1. Single-nucleotide polymorphism (SNP) genotyping Assay AAT E342K or AAT E264K-set of primers

and probes specifically designed to a target sequence

Tabela 1. Test genotipizacije polimorfizma jednog nukelotida (SNP) AAT E342K ili AAT E264K-set prajmera i

proba specificno dizajniranih za ciljnu sekvencu

Probe sequences (reporter sequence)

Primer sequences

Sekvence genskih proba Sekvence prajmera
SNP Genotyping Forward/Uzvodni-5’-GCCTGGGAT-
Assay AAT PiM-5’-VIC-ACCATCGACGAGAAAG-3’ CAGCCTTACAACGT=3
E342K-TagMan PiZ- 5’- FAM-CATCGACAAGAAAG-3’ Reverse/Nizvodni-5’-CATGGGTATGG
assay CCTCTAAAAACATGG-3
SNP Genotyping  PiM-5’-FAM-GATGATATCGTGGGTGAGTTCATT- Forward/Uzvodni-5’-GCCTGGGAT-
Assay AAT TACCAGGTGCTGTAGTTT CCCCTCATC-3’ CAGCCTTACAACGT-3
E264K-TagMan  PiS-5-VIC- GATGATATCGTGGGTGAGTTCATTTTC- Reverse/Nizvodni-5’-CATGGGTATGG

assay CAGGTGCTGTAGTTT CCCCTCATC-3’

CCTCTAAAAACATGG-¥
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Graph 1. Gender distribution of patients with the diag-
nosis of pulmonary emphysema

Grafikon 1. Distribucija pacijenata sa dijagnozom em-
fizema pluca prema polu

gene alleles (PiZ and Pi S) for 0,-AT in patients with
COPD, with predominance of pulmonary emphy-
sema, determination of the incidence of polymor-
phisms Pi S and Pi Z in the gene for a,-AT, and
evaluation of its connection with the risk for COPD
in the population of Vojvodina. In addition, in pa-
tients with COPD and prevailing emphysema the
following aims have also been set: determination of
serum concentrations of a,-AT and establishing a
positive correlation between the level of serum a,-AT
and the corresponding o,-AT genotype.

Material and Methods

The research was conducted at the Institute of
Pulmonary Diseases of Vojvodina in Sremska Ka-
menica as well as in the Deoxyribonucleic acid
laboratory of the Institute of Forensic Medicine,
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Graph 2. Average measured values of al-AT in examined
groups of patients with the diagnosis of pulmonary em-
physema
Grafikon 2. Prosecno izmerene vrednosti alfa I-antitripsin
kod ispitivanih grupa pacijenata sa dijagnozom emfizema
pluca

Smokers
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Clinical Center of Vojvodina in Novi Sad. The test
protocol was approved by the Ethics Committee of
the Institute of Pulmonary Diseases of Vojvodina
and the Ethics Committee of the Faculty of Medi-
cine in Novi Sad. Selected patients who meet the
necessary criteria for inclusion, after being fully
informed about the type of examination and de-
tailed introduction to the planned procedure, have
confirmed in writing that they voluntarily agreed
to participate in the study.

The sample included two groups of subjects, the
first group of patients with lung emphysema, and a
control group of healthy subjects without clinical
signs of emphysema, but with a positive family his-
tory of COPD (mother or father were suffering from
bullous emphysema and had a o,-AT deficiency).

Table 2. Distribution of a,-antitrypsin genotypes in 100 analyzed subjects by using the real-time PCR method
Tabela 2. Distribuciju o,-antitripsinskih genotipova za 100 analiziranih ispitanika pomocu real-time polymerase

chain reaction metode

Number of respondents (n) Alphl-antitrypsin genotype
Broj ispitanika (n)

M/M M/Z Z/Z

Genotip alfal-antitripsina N (%) N (%) N (%)

Group of patients with the diagnosis
of lung emphysema/Grupa pacijenata 90
sa dijagnozom emfizema plucéa

Group of respondents with a positive

family history, without lung emphyse-

ma/Grupa ispitanika sa pozitivnom 10
porodicnom anamnezom, bez emfizema

pluca

90 0 0
(100%) (0%) (0%)
Glu 342 Lys Polymorphism
Glutaminska kiselina 342 Lizin
polimorfizam 8 2 0
(80%) (20%) (0%)

Number of respondents (n) Alphl-antitrypsin genotype
Broj ispitanika (n)

M/M M/S S/S

Genotip alfal-antitripsina N (%) N (%) N(%)

Group of patients with the diagnosis

of lung emphysema/Grupa pacijenata 90
sa dijagnozom emfizema pluca

Group of respondents with a positive

family history, without lung emphysema 10
Grupa ispitanika sa pozitiviom poro-

dicnom anamnezom, bez emfizema pluca

0 0 0

Glu 264Val 0%) (0%) (0%)
Polymorphism

Glutaminska kiselina 264 Valin

polimorfizam 0 0

(0%) (0%) (0%)
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The study included 90 patients (71 men and 19
women), aged 32 to 83 years, unrelated individuals
with their last residence in the territory of Vojvo-
dina, who were hospitalized at the Institute of Pul-
monary Diseases in Sremska Kamenica due to lung
emphysema. Clinical diagnosis of pulmonary em-
physema in all patients was made by functional
examination of the respiratory system and radio-
logical or computerized tomography (CT) by veri-
fication of pulmonary parenchyma reduction and
bullous changes.

The control group included 10 respondents (5 males
and 5 females), aged 34 — 51, without clinical signs of
emphysema, but with a positive family history of
COPD (mother or father suffered from bullous emphy-
sema and had a deficiency of o,-AT), who presented
with difficulty breathing, persistent cough with or with-
out sputum production, repeated respiratory infections,
rapid onset of respiratory function problems, or want-
ed a routine pulmonological examination. All subjects
were tested for serum o,-AT concentration and identi-
fication of the most common deficiency alleles (Pi Z
and Pi S) of o,-AT gene was attempted.

The concentration of the serum o,-AT of patients
was determined by the radial immunodiffusion us-
ing HUMAN Alpha;-Antitrypsin NL BIND-
ARIDTM Radial Immune Diffusion (RID) kit (Bir-
mingham, UK), to which the surface of the agar
added monospecific antibody for the a,-AT and
control serum of human a,-AT [10].

The polymorphism resulting from the difference
in a single nucleotide between two allelic forms Pi
S and Pi Z was detected by using a highly specific
and precise method of real-time polymerase chain
reaction (PCR) that combines conventional PCR
amplification and fluorimetry.

The blood samples were taken into the antico-
agulant tubes of ethylene diamine tetraacetic acid
(EDTA), followed by permanent blood stains on the
Flinders Technology Associates (FTA) cards, which
were used for further analysis.

After surface disinfection with ultraviolet (UV)
radiation and of fittings using 70% ethanol, isola-
tion of nuclear deoxyribonucleic acid (DNA) from
individual blood stain samples was performed using
the Chelex-100 reagent, supplemented with Protei-
nase K, according to the proposed protocol [11, 12].

One pl of the diluted sample of isolated nuclear
DNA was amplified by real-time PCR method by
adding 12.5 ul TagMan Universal PCR Master Mix
(all 4 deoxyribonucleoside triPhosphates, AmpliTaq
Gold DNA polymerase, Mg?" ions buffer) (Applied
Biosystems, Foster City, CA, USA), 1 ul SNP Gen-
otyping Assay set of primer and probe specifically
designed for the target sequence (SNP Genotyping
Assay AAT E342K or AAT E264K) (Table 1) and
deionized water, made according to the protocol
recommended by the manufacturer (Applied Bio-
systems, Foster City, CA, USA). During the detec-
tion of Pi Z-allele, the TagMan assay for Pi Z-allel
was flagged with the FAM signal molecule (6-car-
boxyfluorescein), and for the Pi M-allel VIC-sign-
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aling molecule (50-fluorescein), while during the
detection of Pi S-allele, TagMan test for Pi S-allel
labeled with VIC, and for Pi M-allele FAM. The
difference in signal intensity for each tested allele
before and after amplification was used to deter-
mine the presence of normal and/or mutated alleles.
The final PCR mixture volume was 25 ul and con-
tained about 250 ng of genomic DNA.

After the preparation of the reaction mixture for
the PCR, the sample plate was placed in the ABI
Prism 7000 instrument Sequence Detection System
(Applied Biosystems, Foster City, CA). The instru-
ment was programmed using the software so that the
initial heating of the mixture at 50° C lasted 2 min-
utes (activation of AmpliTaq Gold DNA polymerase),
complete initial denaturation at 95° C before the first
cycle lasted 10 minutes, followed by 45 cycles of
PCR, each lasting for 1 minute and 15 seconds, de-
naturing at 95° C for 15 seconds, and hybridization/
elongation at 60° C, for 60 seconds. The instrument
read the fluorescence generated during the amplifica-
tion. By measuring and comparing fluorescence sig-
nals, it is possible to determine the presence or ab-
sence of certain alleles in each test sample.

The collected data were entered into the compu-
ter database, and statistical data processing was per-
formed using the statistical software JMP 7, SAS
Institute, Cary, NC. A descriptive and comparative
method was used to describe the general character-
istics of the subjects as well as of the test results. The
correlation between parameters and its presentation
and interpretation of significance was done by using
the linear correlation coefficient. Continuous vari-
ables are shown as mean values + standard devia-
tion. Student’s t-test was used to compare continuous
variables with normal distribution. The probability
value of p < 0.05 was considered significant.

Results

Out of the total number of (100) participants, 76
were males and 24 females. Graph 1 shows the gen-
der distribution of patients with the diagnosis of pul-
monary emphysema. Of the total number of patients
with pulmonary emphysema, there were more men
- 71 (79%), and almost four times fewer women - 19
(21%). The patients were aged from 32 to 83 years.

In regard to smoking, of the total number of pa-
tients with pulmonary emphysema, there were 15
women (17%) and 61 men (68%) who were smokers,
of the average age of 65.6 (SD = 9.38), while 10 men
(11%) and half of the women - 4 (4%) of the average
age of 66 (SD = 13.75) years were non-smokers.

The control group included 10 respondents (5
males and 5 females), aged 34 — 51, without clinical
signs of emphysema, but with a positive family his-
tory of COPD (mother or father suffered from bullous
emphysema and had a o,-antitrypsin deficiency). In
this group there were 2 smokers and 8 non-smokers.

The results of our study in the group of patients
with pulmonary emphysema indicate that the aver-
age measured serum concentration of a,-AT in
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smokers was 1.66 g/ (0.49) and in non-smokers 1.80
g/1(0.43). There was no statistically significant dif-
ference in the average values of o,-AT between
smokers and non-smokers (p > 0.05) (Graph 2).

Of the 10 examinees from the control group, in
three subjects the serum level of a,-AT was 0.80,
0.81 and 0.93 g/1, and was at the lower limit of ref-
erence values. Five subjects had a serum a,-AT
concentration below 2.0 g/1 (the average serum con-
centration of a,-AT was 1.68 g/1). Only two subjects
had the serum level of al-AT above 2.0 g/1.

The results of the frequency of Pi Z and Pi S
polymorphisms in 90 patients diagnosed with pul-
monary emphysema, as well as in 10 subjects of the
control group (Table 2).

Protease inhibitor MM genotype was present in
all 90 (100%) patients with the diagnosis of pulmo-
nary emphysema, while in the control group, 2 cases
with mutated heterozygous PIMZ genotype were
identified, as well as 8 cases with normal genotype
PiMM. It is necessary to point out that, in addition
to the heterozygous PiMZ genotype, both subjects
had a serum deficiency of o,-AT. The serum level of
a,-AT was 0.80 and 0.81 g/l, individually and was at
the lower limit of the reference values. One of the
heterozygous was also a perennial smoker.

Discussion

The only risk factor that comes from the host, i.
e. a human, that is well known to be causally re-
lated with the development of COPD, is a genetical-
ly determined deficiency of al-AT [13].

In all patients diagnosed with lung emphysema, the
PiMM genotype a,-AT was present and the serum le-
vel of a,-AT was within the limits of the reference va-
lues, whereas the genetically-determined deficiency of
a,-AT was not responsible for the development of
COPD. PiMM genotype represents individuals who
are homozygous with a normal Pi M allele and have a
normal concentration of o,-AT in the plasma to provide
adequate protection - antiprotease.

The results of our research confirmed the litera-
ture allegations regarding the correlation between
the level of o,-AT in the serum and the correspond-
ing o,-AT genotype. The level of serum o,-AT in
the subjects with PIMM genotype of a,-AT was 1.66
g/l (for smokers) and 1.80 g/l (for non-smokers) and
was within the limits of the reference values. Floyd
et al. reported that in subjects with PIMM genotype
a,-AT with a diagnosed COPD, the average meas-
ured values of o,-AT were 1.39 g/l and 0.127 g/l in
PiZZ subjects [14]. The serum a,-AT in the subjects
with PIMZ genotype was 0.80 and 0.81, individu-
ally and was at the lower limit of the reference val-
ues. According to the literature, individuals with
PiMZ genotype are characterized by a serum con-
centration of a,-AT of 0.87 g/1 (0.5 - 1.2 g/1) [15].

However, there are still controversial opinions
about whether people with heterozygous o,-AT gen-
otype (especially people with PIMZ genotype for

a,-AT) have predispositions for the development of
emphysema. Floyd et al. consider that heterozygous
individuals with PIMZ, PiSZ, and PiMS genotype
for o,-AT exhibit a tendency to develop and can de-
velop lung emphysema, especially if they are smok-
ers, but do not have a greater risk than the rest of the
population. If heterozygotes develop a pulmonary
disease, this is because there was an additional im-
pact of another host or environmental factors [14].

According to the recommendations of the most
accepted guidelines for the management of COPD,
Global Initiative for Chronic Obstructive Pulmo-
nary Disease, it is recommended that in individuals
who suffer from COPD before the age of 40 (em-
physema in young people) or have a positive family
history, a,-AT should be tested. The values less than
20% of predicted indicate that it is a congenital ab-
sence of this enzyme [13, 16].

The study of genetic risk factors for the develop-
ment of COPD with prevalence of lung emphysema is
an important step in developing a strategy for the pre-
vention and treatment of this disease. Genetic discrim-
ination is necessary for the detection of homozygous
and heterozygous and the lack of a certain (Pi S and Pi
Z) alleles of 0,-AT gene. Based on this concept, a strat-
egy for the prevention and control of COPD will be
developed, targeted at the healthy and individuals with
an increased risk for COPD predominantly with lung
emphysema (positive family history, the level of serum
a,-AT in the lower range of reference values but with-
out clinically developed COPD with prevalence of lung
emphysema), as well as those already suffering from
COPD who need effective treatment and adequate care.
In individuals with an inborn o,-AT deficiency, non-
specific preventive measures as well as therapeutic
procedures, with specific compensation of this enzyme
inhibitor, should be applied. The compensation is ad-
ministered to purified human o,-AT, which is admin-
istered as an intravenous infusion of 60 mg/kg body
weight, once weekly or once a month [16, 17].

The main objectives of the strategy are to sig-
nificantly reduce morbidity and mortality of people
with COPD and improve their quality of life. Pre-
vention has the greatest potential to reduce the in-
cidence of COPD. Prevention in the general popula-
tion is a sustainable strategy in the long run. How-
ever, at the same time, it is necessary to implement
prevention at the individual and population levels.

By using screening, it is possible to prevent or
modify risk factors, prevent the onset or progress of the
disease, prevent incompetence, reduce mortality and
improve quality of life, provided that effective, afford-
able and acceptable therapy is available to all who need
it. The outcome of the disease can be improved by its
early detection, appropriate therapy and effective reha-
bilitation. Screening with follow-up therapy for peo-
ple with an increased risk for COPD associated with
several risk factors is more cost-effective than fo-
cusing on individual risk factors. Appropriate ap-
plication of knowledge at all levels of health care
has multiple benefits for all [13].
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Conclusion

Protease inhibitor MM genotype alpha-1 antit-
rypsin was present in all patients diagnosed with
lung emphysema; the serum level of alpha-1 antit-
rypsin was within the limits of the reference values;
the genetically-determined alpha-1 antitrypsin de-
ficiency was not responsible for the development of
chronic obstructive pulmonary disease.

In the group of patients with the diagnosis of pul-
monary emphysema, there was no statistically sig-
nificant difference in the average values of alpha-1
antitrypsin between smokers and non-smokers.
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The results of our research confirmed the litera-
ture results regarding the correlation between the
serum level of alpha-1 antitrypsin and the corre-
sponding alpha-1 antitrypsin genotype. Investiga-
tions of genetic defects, the alpha-1 antitrypsin
deficiency in individuals with a family history of
chronic obstructive pulmonary disease will allow
the identification of patients with a genetic predis-
position to the development of chronic obstructive
pulmonary disease, and its prevention and treatment
before the onset of symptoms.
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PROHIBITED DOPING SUBSTANCES

POZNAVANJE I STAV SPORTISTA I TRENERA O ZABRANJENIM DOPING SUPSTANCIJAMA
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Summary

Introduction. Doping is an illicit use of illegal substances or sub-
stances that the body normally contains, in order to stimulate the
competitive ability of athletes, which is in collision with sports
ethics as well as the physical and mental integrity of athletes. In
2006, the World Anti-Doping Agency made a list of illicit sub-
stances and prohibited their use in different sports. The aim of this
research was to evaluate athletes’ and coaches’ knowledge and
attitudes about the use of doping substances. Material and Meth-
ods. This prospective study included 199 subjects, 164 (82.4%)
athletes and 35 (17.6%) coaches. The group of athletes included 88
females and 114 males, with an average age of 24.1 + 6.4 years,
being engaged in sports 9.144.7 years on average. The athletes were
engaged in the following sports: volleyball, basketball, handball,
athletics, wrestling, soccer, and swimming. The coach group in-
cluded 20 males and 15 females, with an average age of 31.8 + 8.1
years with a coaching experience of 9.3 = 3.1 years. Results. The
differences in the average scores between athletes and coaches
were statistically significant (p = 0.001; p < 0.05), in favor of
coaches. The average scores between male and female athletes,
and between individual and team coaches showed no significant
differences (p = 0.267; p = 0.349; p > 0.05). Conclusion. The
knowledge on prohibited doping substances was significantly
higher in coaches than in athletes, while differences related to
gender and collective or individual sports were not found.

Key words: Health Knowledge, Attitudes, Practice; Doping in
Sports; Athletes; Mentors; Dietary Supplements; Substance Abuse
Detection; Surveys and Questionnaires

Introduction

Winning is imperative in modern sports for all the
participants, because nowadays sports is a lucrative job.
It was not always like this and honor, prestige and per-
sonal achievements were the paramount goals. We wit-
ness that every point on the scoreboard is bringing the
athlete and his team closer both to the victory and fi-
nancial benefits [1]. Many experts from different fields
are involved in creating a winning strategy, successful
athletes and coaches, physiotherapists, nutritionists,

SaZetak

Uvod. Doping predstavlja konzumiranje stranih supstancija ili
supstancija koje organizam normalno sadrzi, s ciljem da se na
vestacki nacin stimuliSu takmicarske sposobnosti sportista, $to je
u suprotnosti sa sportskom etikom i fizickim i mentalnim integ-
ritetom sportista. Svetska anti doping agencija je 2006. godine
napravila listu nedozvoljenih supstancija i zabranila njhovu pri-
menu u razli¢itim sportovima. Cilj ovog rada bio je da se utvrdi
nivo znanja i stavovi sportista i trenera o zloupotrebi zabranjenih
i doping supstancija. Materijal i metode. Prospektivnom studijom
preseka obuhvaceno je 164 sportista i 35 trenera, od koji je bilo 84
(42,2%) osobe zenskog i 115 (57,8%) muskog pola, prosecne star-
osti 24,01 + 6,429 godina. U studiju su bili ukljuceni glavni,
pomocéni i kondicioni treneri koji imaju bar 1 godinu radnog iskust-
va kao 1 sportisti koji treniraju bar pet sati nedeljno. Svi ispitanici
su popunjavali jedinstvenu anketu od 25 pitanja koja se odnosila
na njihovo poznavanje i stav o zabranjenim doping supstancijama.
Rezultati. Razlike u prose¢nim vrednostima skora dobijenog iz
Upitnika izmedu aktivnih sportista i trenera bila je statisticki
znacajna u korist trenera (p = 0,001; p < 0,05). Prose¢ne vred-
nosti skora dobijenog iz Upitnika se nisu znacajno razlikovale niti
u odnosu na pol ispitanika, niti na individualni, ili timski sport (p
=0,267; p=0,349; p > 0,05). Zakljuc¢ak. Stepen informisanosti i
poznavanje zabranjenih doping supstancija znacajno je izrazeniji
kod trenera u odnosu na sportiste, dok razlika u nivou znanja o
doping supstancijama nije bila zna¢ajna u odnosu na pol ispitani-
ka i individualni, odnosno timski sport kojim se bave.

Kljuéne redi: znanje o zdravlju, stavovi, praksa; doping u spor-
tu; sportisti; treneri; dijetarni suplementi; otkrivanje zloupotrebe
supstanci; istrazivanja i upitnici

psychologists [2—4]. While trying to achieve the max-
imum and win the game, some of them forget about
the fair play and sports codex and reach out for solu-
tions to gain edge over the other competitors, forgetting
that chemical substances and procedures could put their
health at risk and even threaten their lives [5, 6].

The use of performance enhancing substances is
not newly discovered and it is well known throughout
the history [7]. Five thousand years ago, in ancient
China ephedra was used as a stimulant, as well as dried
figs, certain types of mushrooms, and strychnine in
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Abbreviations
WADA — World Anti-Doping Agency
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ancient Greece [8—10]. The World Anti-Doping Agen-
cy (WADA) defined doping as use of illegal substanc-
es (wWhich could be normally found in the body) and
methods in order to improve sports performance and
they made a list of banned substances in sports [11-13].
Prevention programs are introduced in the sport clubs
as efficient tool in motivating athletes to behave ac-
cording to the rules to preserve their health [14].

In order to develop efficient prevention programs,
we need to investigate the level of awareness and at-
titudes of athletes and their coaches of doping. There
were many projects and massive funding to support
global and national anti-doping programs, but there is
still lack of valid data from the final users [15].

The authors of this article recognized the impor-
tance of education of the athletes and others directly
involved in competitive sports concerning doping and
potential negative impacts on their health.

Literature data provide information about daily use
of dietary supplements without previous consultations
with the sport nutrition experts from the field and with-
out adequate understanding the pros and cons for the
athlete [16, 17]. In his paper, Dascombe reported that
among the athletes who took some supplements, most
did not even know the active ingredient, the potential
side effects, or the way the supplements contributed to
their level of fitness. In this group, only 52.4% knew
the recommended daily dose, and only 57% wanted to
learn more about the supplement [18]. Education of
athletes on doping is important and it could easily be
done by their coaches and other sports professionals on
daily basis [19, 20].

High moral and ethical standards among the ath-
letes should be taught by their coaches, but it has to be
supported by knowledge and we wanted to investigate
the level of knowledge and attitudes of athletes and
their coaches about doping.
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Material and Methods

This prospective study included 199 subjects, 164
(82.4%) athletes and 35 (17.6%) coaches. The group
of athletes included 88 females and 114 males, with
an average age of 24.1 & 6.4 years, being engaged in
sports 9.1+4.7 years on average. The athletes were
engaged in the following sports: volleyball, basket-
ball, handball, athletics, wrestling, soccer, and
swimming. The coach group included 20 males and
15 females, with an average age of 31.8 + 8.1 years
with a coaching experience of 9.3 + 3.1 years.

All subjects filled in an anonymous questionnaire
of 25 questions referring to knowledge about banned
substances in sports, supplements and their attitudes
to doping in sports in general. The questionnaire on
doping was obligatory for every athlete involved in
competition and is available on the official web site
of Antidoping Agency of the Republic of Serbia
(http:/'www.adas.org.rs/en/tue/tue-obrazac/) (Ques-
tionnaire). Data gathered in this research were com-
puted by IBM Statistical package for social sciences
(SPSS) 20.0 software using descriptive statistics
(mean value, standard deviation, minimum, and max-
imum), student t-test and y? test. Statistical signifi-
cance was set at p <0.05.

This research was conducted according to stand-
ards of Ethical Committee of the Faculty of Medi-
cine in Novi Sad and all participants were intro-
duced with the aims of the study and gave their
written consent for participation.

Results

Our study included 67 (33.7%) volleyball players,
32 (16.1%) basketball players and track and field ath-
letes, 19 (9.5%) handball players, 11 soccer players
(5.5%), 3 (1.5%) wrestlers, 2 (1%) judokas, 2 swimmers
and biathlon runners (0.5%) and 1 water polo, boxer,
triathlon runner, karate player, rower, hockey player and

QUESTIONNAIRE
UPITNIK

General Data/Opsti podaci
Gender: M F

Pol M VA
Date of birth/Datum rodenja:
Sport/Sport:

Weekly training hours: (any kind of organized and planned workout):

Broj sati treninga nedeljno (bilo koji vid organizovane fizicke aktivnosti)

Years of training/coaching

Koliko dugo se bavite sportom/trenerskim poslom:

Are you aware of the list of banned substances? Yes No  Not sure

" Da li znate spisak zabranjenih supstancija i lekova? Da Ne Nisam siguran
Have you ever taken a prohibited substance? Yes No  Not sure

" Da li ste i kada uzeli zabranjenu supstanciju? Da Ne Nisam siguran
Yes No  Not sure

3 Would you ever take a prohibited substance to achieve a sports result?
" Da li biste i kada uzeli doping za ostvarenje licnih rezultata?

Da Ne Nisam siguran
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4 Do you think it is possible to cheat a doping test and not get caught? Yes No  Not sure

" Mislite li da postoji nacin da se prevare testovi na doping kontrolu, a da vas ne otkriju? Da Ne Nisam siguran
5 The athletes can be tested only during a competition? Yes No  Not sure

" Sportista moze biti testiran iskljucivo na takmicenju? Da Ne Nisam siguran
6 Therapeutic use exemption (TUE) form is submitted during the competition? Yes No  Not sure

" Izuzetak za terapijsku upotrebu (TUE) popunjava se u toku takmicenja? Da Ne Nisam siguran
7 Can an athlete test positive only for using a dietetic supplement? Yes No  Not sure

" Moze li sportista biti pozitivan na doping zbog upotrebe dijetetskog suplementa? Da Ne Nisam siguran

Do you think that product declaration of dietetic supplements must match the content Yes No ~ Not sure
8. in the package?/Deklarisani sastav dijetetskih suplemenata koji se odnosi na stimu-
lanse i steroide mora da odgovara sastavu na kutiji jer je to zakonski regulisano? ~ Da Ne Nisam siguran

If the dietary supplement is sold at pharmacy, is it safe to use? Yes No  Not sure
" Ako je dodatak ishrani iz apoteke, definitivno je dozvoljen u sportu? Da Ne Nisam siguran
0 Positive doping tests result is the only reason for an athlete to be sanctioned? Yes No  Not sure
" Pozitivan test je jedini nacin da se sportista sankcionise? Da Ne Nisam siguran

If the athlete takes marihuana 2 - 3 days prior to competition, is he/she going to test
oy : ; . g Yes No  Not sure
11. positive?/Ako je sportista uzeo marihuanu 2-3 dana pre takmicenja, rezultat testa na Da Ne Nisam siouran
takmicenju c¢e biti pozitivan? g

Growth hormones are allowed to use out of the competition? Yes No  Not sure
"Hormon rasta i njemu srodne supstancije su dozvoljene izvan takmicenja? Da Ne Nisam siguran
Cocaine and its metabolites are prohibited only during the competition? Yes No  Not sure
Kokain i njegovi metaboliti zabranjeni su samo na takmicenju? Da Ne Nisam siguran
If the athlete has asthma and uses Ventolin, which contains active substance beta2ag-

onist-salbutamol, does he/she need TUE? Yes No  Not sure

“Sportista ima astmu i koristi pumpicu Ventolin® u kojoj je aktivna supstancija beta2 Da Ne Nisam siguran
agonist — salbutamol. Da li sportista mora da trazi izuzetak za terapijsku upotrebu?

Athlete with cold uses ASPIRIN COMPLEX, DEFRINOL and CAFFETIN COLD.

Can he test positive? Yes No  Not sure
“Sportista koji je prehladen i koristi ASPIRIN COMPLEX, DEFRINOL, CAFFETIN Da Ne Nisam siguran
COLD moze biti pozitivan na testiranju?

Are intravenous infusions or injections containing more than 50 ml over a period of Yes No

16. 6 hours allowed?/Intravenske infuzije ili injekcije u kolicini vecoj od 50 ml u periodu
od 6 sati spadaju u zabranjene metode?

Not sure
Da Ne Nisam siguran

17 Is Ethanol a banned substance in all sports? Yes No  Not sure
" Etanol je zabranjen na takmicenju u svim sportovima? Da Ne Nisam siguran
Is Propranolol a banned substance in archery, shooting, motor racing and snooker?
! . - e 5. Yes No  Not sure
18. Propranolol spada u zabranjene supstancije u streljastvu, strelicarstvu, automobilizmu, Da Ne Ni .
bilijaru? a Ne Nisam siguran
1 Is local application of adrenaline (nasal) banned? Yes No  Not sure
“Lokalna primena adrenalina (nazalna) je zabranjena? Da Ne Nisam siguran
20 Are narcotics (such as morphne, heroin) banned during competition? Yes No  Not sure
"Narkotici (morfin, heroin) su zabranjeni za upotrebu u toku takmicenja? Da Ne Nisam siguran
| Is testosterone always banned (both during competition and preparation)? Yes No  Not sure
* Testosteron spada u supstancije koje su uvek zabranjene (na takmicenju i izvan njega)? Da Ne Nisam siguran
Is insulin in the group of substances banned during competition? Yes No  Not sure
“Insulin se nalazi u grupi supstancija koje su zabranjene samo na takmicenju? Da Ne Nisam siguran
Is caffeine banned in all sports? Yes No  Not sure
‘Kofein je zabranjen u svim sportovima? Da Ne Nisam siguran
2 Can an athlete test positive due to use of nasal drops? Yes No  Not sure
“Ako sportista koristi kapi za nos moze biti pozitivan na testiranju? Da Ne Nisam siguran
25 Is autotransfusion considered doping? Yes No  Not sure
" Autotransfuzija se smatra dopingom? Da Ne Nisam siguran
a dancer. Average competitive participation was 10.7 £ the list of banned substances, while 59 (30%) gave
1.1 years with 15.7 + 8.9 hours of training weekly. negative or indiferent replies to the question.
Out of 199 participants in the study, 140 (70%) Graph 1 represents the answers to the question: “Is

stated that they were familiar with the content of it possible to test positive on doping test only by using
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True

Istina
False
Pogresno
Dont know
Ne znam

Total score
Ukuapn rezultat

Graph 1. Knowledge about testing positive if using the
listed substances

Grafikon 1. Znanje o pozitivnom doping testu ako se
koriste navedene supstancije

nasal drops (117 correct answers), aspirin or defrinol
(81 correct answer), marihuana 2 - 3 days prior the
competition (118 correct answers) and dietetic supple-
ments (79 correct answers)”.

Therapeutic Use Exemption (TUE) and knowledge
on the topic is presented in Graph 2. Low level of
correct answers concerning this topic indicates low
level of information.

Graph 3 presents the overall knowledge amongst
coaches and athletes about doping tests and sanctions
for those with positive test results for using prohibited
substances. To the question: ”Can the athlete be tested
only during competition?” 139 participants answered
correctly, while to the question: ”’Is a positive test result

True
2l Istina
False
Pogresno
Dont know
B Ne znam

Total score
Ukupni rezultat

Graph 3. Knowledge about doping tests, sanctions and
banned substances

Grafikon 3. Informisanost o doping kontroli, sankcijama
i zabranjenim supstancijama

the only way for sanctions against the athelete?”” only
90 gave correct answers. To the question about blood
doping and autotransfusion, there were only 60 corre-
ct answers. To the question about the use of testostero-
ne and growth hormone during competition and du-
ring preparations, 103 and 90 out of 199 gave correct
answers, respectively.

Graph 4 presents knowledge about prohibited sub-
stances during competition where it is clear that usage
of coffein, morphine and heroin is prohibited, while the
atheletes and coaches know little about propranolol (in

Table 1. Differences between average questionnaire scores between coaches and athletes
Tabela 1. Razlike izmedu prosecnih rezultata upitnika izmedu trenera i sportista

No./Br. Average questionnaire scores (X = SD)/Prosecni rezultati upitnika (x + SD)
Athletes/Sportisti 164 23,65 + 4,317
Coaches/Treneri 35 26,40 +£4,754
Total/Ukupno 199 24,13 +£4,508

True

o Istina
False
Pogresno

Total score
Ukupan rezultat

Dont know
5 Ne znam

Graph 2. Knowledge about Therapeutic Use Exemption
and supplements

Grafikon 2. Informisanost o izuzecu za terapijsku pri-
menu i suplementima

True

s g™
g 3 Istina
I
Q
2 2 False
,g g .Pogrea‘no
S
= Dont know
B Ne znam

Graph 4. Knowledge about using banned substances
during competition

Grafikon 4. Informisanost o upotrebi zabranjenih su-
pstancija tokom takmicenja
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archery, shooting and motor races) and infusions as
prohibited.

The Table 1 presents the average questionnaire
scores among active athletes and their coaches with a
statistically significant difference between the groups
(p <0.05).

Discussion

One of the priorities of WADA is improvement
of knowledge about risk factors and better understand-
ing the side effects of doping in sports [1]. Erdman et
al. included 582 athletes in their investigation and found
that 76.7% (446) of subjects claim to understand anti-
doping rules, 89.5% (521) truly believe in those rules,
and only 63.2% (368) knows where to find valid infor-
mation on the topic [21]. In the study which investi-
gated only professional football players, 68% (460)
knew about the use of prohibited substances in sports,
while 32% (226) did not confirm that they had proper
information about anti-doping [16]. Similar studies
reported the same results which points out the fact that
athletes need to be better informed about doping in
sports [1]. In our study, one of the main findings is that
the coaches have better knowledge about doping in
sports compared to their athletes and the difference is
statistically significant (p <0.05). The good side of such
results is a possible transfer of knowledge from coach-
es to their athletes as they are in contact with the ath-
letes on daily basis which could be beneficial in anti-
doping efforts. Nevertheless, it is up to the athlete to be
diligent about anti-doping, and it 1s his/her obligation
to clearly understand the consequences of malpractice
and their professional carriers.

In our paper, we tried to answer the question if there
were differences in knowledge about doping between
the athletes of different gender. Molobe et al. conclud-
ed in their study that knowledge, attitude and practice
concerning doping and use of prohibited substances
are not good enough, whether we talk about male or

female athletes, since the majority of athletes in their
study (56%) thought that winning is closely related to
use of prohibited substances. This study points out that
use of prohibited substances is probably one of the main
reasons for doping in sports in both male and female
athletes [22]. The results of our investigation show that
there is no difference in knowledge of male and female
participants.

There were several kinds of sports included in our
study and we tried to find out if the attitudes and aware-
ness levels differed between athletes practicing indi-
vidual sports compared to those in team sports. Dimeo
et al. investigated the differences in attitudes towards
doping in athletes in team and individual sports. Their
findings suggested that in team sports there was a ben-
eficial psychosocial factor between the athletes, since
they “rely”” on each other and jeopardizing the whole
team is a crucial “reject” factor for using prohibited
substances [23]. Our results suggest that there is no
statistically significant difference in knowledge be-
tween the athletes practicing individual compared to
team sports.

Conclusion

According to the gathered results, we can conclude
as follows: knowledge about banned substances and
doping is significantly higher in coaches than in athletes
(p <0.05) while there are no gender differences. There
is no statistically significant difference in awareness
level about banned substances and doping between par-
ticipants involved in individual and team sports.

There is a necessity to create a continuous learn-
ing environment about banned substances and dop-
ing for all participants in sports relying on novel
scientific data released by the leading authorities
like the World Anti-Doping Agency. Future re-
search should consider updating the questionnaire,
in order to provide a valid tool for evaluating the
efficacy of education in wider sporting community.
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Summary

Introduction. On ultrasound, hepatocellular carcinoma presents
with nodular or multinodular lesions of different size and echostruc-
ture, sometimes with a surrounding halo, and lateral acoustic shad-
ows or posterior acoustic enhancement. The aim of this study was
to determine the incidence of posterior acoustic enhancement in
hepatocellular carcinoma. Material and Methods. This retrospec-
tive study included 120 patients with pathologically verified hepa-
tocellular carcinoma who had undergone ultrasound examination
(using real time ultrasounds from different manufacturers, with 3.5
and 5 MHz probes). Ultrasound imaging focused on the size and
appearance of the focal lesions, i. e. echostructure and presence or
absence of posterior acoustic enhancement as areas of increased
echogenicity behind the lesion. Results. Posterior acoustic enhance-
ment was observed in 47.3% of all nodular hepatocellular carcino-
mas, whereas this ultrasound phenomenon was statistically sig-
nificantly more common in the group of tumors from 3 to 5 cm in
size. In the group of multinodular tumors, posterior acoustic en-
hancement was found in 70% of cases. Conclusion. The presence
of posterior acoustic enhancement in the detection of focal hepatic
lesions may be a significant finding in the diagnosis of hepatocel-
lular carcinoma, especially in patients at risk for developing hepa-
tocellular carcinoma (cirrhosis and chronic liver disease), as well
as in monitoring interval growth in size of focal lesions using this
ultrasound phenomenon.

Key words: Ultrasonography; Carcinoma, Hepatocellular; Liver
Neoplasms; Liver Diseases; Chronic Disease; Liver Cirrhosis; Di-
agnostic Imaging; Image Processing, Computer-Assisted; Acoustics

Introduction

Hepatocellular carcinoma (HCC) is one of the
most frequent carcinomas. According to the World
Health Organization (WHO) it is the fifth most com-
mon carcinomas in the world, with a male to female
ratio of 2 : 1 [1-5]. HCC is a neoplasm with a very
poor prognosis, unless it is detected in its early stage
or adequate state-of-the-art radical treatment is ap-
plied, i. e. surgical resection or radiofrequency abla-
tion (RFA) [6, 7]. The five year survival rate among

Sazetak

Uvod. Ultrasonografski, hepatocelularni karcinom se ve¢inom pri-
kazuje kao multinodularna ili nodularna promena razli¢ite veli¢ine i
ehostrukture uz moguée postojanje haloa, lateralnih senki, ali i pos-
teriornog pojacanja zvuka poput cista i nekih hemangioma. Cilj
rada bio je da se utvrdi sa kolikom se ucestalo$éu fenomen posteri-
ornog pojacanja ultrazvuka nalazi u slucaju postojanja hepatocelu-
larnog karcinoma. Materijal i metode. Ispitivanje je sprovedeno
kao retrospektivna studija kod 120 pacijenata kod kojih je uraden
ultrasonografski pregled (real time ultrazvuéni aparati razlicitih
proizvodaca, sonde 3,5 i 5 MHz) i kod kojih je patohistoloski
potvrdena dijagnoza hepatocelularnog karcinoma. Ultrasonograf-
skim pregledom su analizirani veli¢ina i izgled fokalnih promena,
odnosno cehostruktura, te prisustvo ili odsustvo posteriornog
pojacanja ultrazvuka kao zonalno povecanje ehogenosti pozadi u
odnosu na fokalne promene. Rezultati. Posteriorno pojacanje zvu-
ka bilo je prisutno kod 47,3% svih nodularnih hepatocelularnih kar-
cinoma, pri ¢emu je ovaj ultrazvuéni fenomen bio statisticki
znacajno ¢esce prisutan u grupi tumora veli¢ine 3-5 cm. U grupi
multinodularnih tumora posteriorno pojacanje zvuka nadeno je u
70% slucajeva. Zakljucak. Nalaz posteriornog pojacanja ultraz-
vuka pri detekeiji fokalne promene u jetri ovom metodom, moze biti
znacajan nalaz u dijagnostici hepatocelularnog karcinoma, posebno
kod pacijenata u rizicnim grupama za nastanak ovog tumora (ci-
roza 1 hroni¢ne bolesti jetre), kao i u slucaju intervalnog poras-
ta fokalne promene sa prisutnim ovim ultrazvu¢nim fenomenom.
Kljuéne rec¢i: ultrasonografija; hepatocelularni karcinom; neo-
plazme jetre; bolesti jetre; hroni¢ne bolesti; ciroza jetre;
dijagnosticki imidzing; kompjuterska obrada slike; akustika

patients diagnosed with HCC is about 15% [8]. The
incidence of HCC has been on a constant rise over
the last decades not only in undeveloped countries
but in the United States as well, which can be at-
tributed primarily to the epidemic of hepatitis C
virus [1, 2, 7]. In addition to hepatitis C virus infec-
tion, a number of other risk factors have been as-
sociated with this tumor, which develops most fre-
quently in patients having chronic liver disease, i. e.
cirrhosis [2—6]. Therefore, etiological factors of
chronic liver disease overlap with the factors contrib-
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Abbreviations

HCC — hepatocellular carcinoma
RFA — radiofrequency ablation

CT — computed tomography

MRI — magnetic resonance imaging
AFP — alpha fetoprotein

uting to the development of HCC. Apart from hepa-
titis C and B virus, autoimmune hepatitis and alcohol
consumption, the most recent data suggest an asso-
ciation with metabolic diseases — non-alcoholic fatty
liver disease (NAFLD) and metabolic syndrome. In
different parts of the world other etiological factors
have been mentioned (alpha toxin, contraceptives,
etc.) as well as the possibility of developing HCC
from a subclass of adenoma. HCC rarely develops in
a previously intact liver [2, 3, 7, 9-12].

Imaging methods have a crucial role in the di-
agnosis of HCC. It has become a clinical trend to
use characteristic findings, most frequently com-
puted tomography (CT)/magnetic resonance imag-
ing (MRI), i. e. noninvasive criteria, whereas bi-
opsy for the purpose of pathohistological verifica-
tion is taken only in case of inconclusive imaging
findings. Such a decision should be made by a
multidisciplinary team [1-3, 6-9, 13-17].

Being non-invasive and widely available in clin-
ical practice, ultrasound examination is the most
frequently applied method in surveillance of groups
at high risk for developing HCC [4, 5, 15, 18].
Screening protocols include mostly patients with
chronic liver disease and cirrhosis, and they usually
combine ultrasound monitoring at certain intervals
(mostly from 3 to 6 months) with determination of
specific biomarkers, most often alpha fetoprotein
(AFP) [3, 6, 7, 9]. Generally speaking, AFP seems
to be insufficiently reliable, because it is not sig-
nificantly higher in all patients with HCC, and it can
be slightly elevated in chronic liver diseases as well
as in some other carcinomas (embryonic, gastric and
lung carcinomas) [1, 6]. The American Association
for the Study of Liver Diseases (AASLD) recom-
mends ultrasound monitoring at six month intervals
with or without determination of AFP [2, 4, 6].
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Graph 1. Distribution of HCC according to the tumor size
Grafikon 1. Distribucija hepatocelularnih karcinoma
prema veli¢ini tumora
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On ultrasound, HCC presents with nodular or
multinodular lesions of various size and structure,
rarely as diffuse lesions. These focal lesions may
have different structures, i. e. echogenicity: hypoe-
chogenic, isoechogenic, hyperechogenic, heterogene-
ous (mosaic) pattern, and they can also have a halo
around the lesion, lateral acoustic shadows as well as
posterior acoustic enhancement [19]. As it is well
known, posterior acoustic enhancement is one of the
ultrasound characteristics of cystic focal lesions, and
in a certain percentage of liver hemangiomas. How-
ever, some authors have found this ultrasound phe-
nomenon to be present in diagnosed HCC [1, 20-22].

The aim of this study was to determine the fre-
quency of posterior acoustic enhancement which
was found to be a sonographic feature in some
cases of diagnosed HCC. This is even more impor-
tant because the availability of ultrasound enables
detection of various liver lesions, which may often
imitate or resemble HCC and vice versa by their
ultrasonographic characteristics. The ultrasono-
graphic characteristics of HCC found in the pres-
ence of other abnormal lesions in the liver may
considerably impede the differential diagnosis and
thus hinder early detection of HCC.

Material and Methods

This retrospective study included 120 patients
treated at the Oncology Institute of Vojvodina and
MC Polyclinic “Simed” in Novi Sad during a 15-
year period. These patients had a histopathologi-
cally verified HCC. The diagnosis was based on
ultrasound guided biopsy or examination of mate-
rial obtained by surgical resection. The study sam-
ple included 88 men and 32 women, whose mean
age was 62 years (the youngest and the oldest pa-
tients were 28 and 92 years old, respectively). The
majority of patients were in the sixth decade of life;

m]l m?2

53%

Graph 2. Incidence of posterior acoustic enhancement
in the group of histopathologically verified nodular HCC
Grafikon 2. Ucestalost posteriornog pojacanja zvuka u
grupi patohistoloski dokazanih nodularnih hepatocelu-
larnih karcinoma

Legend/Legenda: 1 - HCC with posterior acoustic enhancement/
hepatocelularnih karcinom sa posteriornim pojacanjem zvuka;
2 - HCC without posterior acoustic enhancement/hepatocelu-
larnih karcinom bez poteriornog pojacanja zvuka
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Figure 1. A well defined round focal lesion in the right
hepatic lobe showing mosaic echostructure with a hyp-
oechoic halo and posterior acoustic enhancement. A
histopathologically verified hepatocellular carcinoma
Slika 1. Jasno demarkirana okruglasta promena u
desnom reznju jetre mozaicne ehostrukture sa hipoeho-
genim haloom i posteriornim pojacanjem zvuka.
Patohistoloski dokazan hepatocelularni karcinom

however, it should be noted that female patients
were in younger age groups. Histopathological find-
ings indicated a trabecular type of HCC in 91% of
cases, whereas the remaining 9% had other types
(mixed trabecular-adenoid, adenoid, trabecular-
tubular and solid type). Only % of cases (25.5%)
presented with HCC in a previously intact liver. In
other cases, HCC developed from a histopatholog-
ically verified chronic liver lesion, i. e. micronodu-
lar, macronodular, mixed (micro-macronodular)
cirrhosis, chronic active hepatitis, chronic persistent
hepatitis, steatosis as well as hemochromatosis in
one patient.

There were no data on the presence of any
known etiological factor in about 26.1% of the pa-
tients, while in others there was evidence of chron-
ic alcohol consumption, viral hepatitis, and long-
term use of contraceptives, antilipemic agents or
exposure to pesticides. Hepatitis B virus markers
were positive in 73% of the patients (HBsAg was
found in 21.8% of the patients, while others had
positive Anti-HBc or Anti-HBs). Hepatitis C virus
was not included in our study due to the lack of
sufficient data available for the period covered by
our study.

Ultrasound examinations were performed using
real time machines, routinely used in the above
mentioned institutions (Siemens Sonoline SL -2,
Hitachi EUB-525, Toshiba SSA-770A - Aplio,
Toshiba Xario SSA 660A) using probes in the fre-
quency range of 3.5 - 5 MHz. The examiners were
experienced in the field of abdominal ultrasound
imaging. There was no strict protocol of follow-up,
whereas the follow-up interval was determined by
the attending doctor-specialist. Ultrasound exami-
nations focused on analyzing the size, location,
number and echogenicity of the newly found tumor
lesions, as well as the presence or absence of pos-
terior acoustic enhancement, as areas of increased
echogenicity behind the lesions.

Stosi¢ J, et al. Posterior Acoustic Enhancement in HCC

Results

Out of the 120 histologically verified cases of
HCC, ultrasound examination revealed a macro-
scopic nodular type of HCC (Eggel’s classification)
in 110 patients, i. e. 91.6% of cases, while the rest
were diffuse (infiltrative) and massive tumors. Tu-
mor size could only be determined in the group of
nodular lesions, with lesions less than 3 cm being
found in 10.2% of cases, tumors ranging from 3 to
5 cm observed in 32.1%, while tumors in the range
of 5 to 10 cm were detected in the highest percent-
age of patients (43.2%). Tumors exceeding 10 cm
were found in 14.5% of cases (Graph 1). In 73 pa-
tients (60.8%), tumors developed in histologically
verified cirrhotic livers, moderately differentiated
tumors being considerably more frequent. The
multinodular type of HCC was statistically consid-
erably more frequent in cirrhotic livers than solitary
forms of HCC. Multinodular type was found in
21.7% of all HCC cases. Posterior acoustic enhance-
ment was observed in 47% of all nodular HCC
(Graph 2), whereas this ultrasound phenomenon
was statistically significantly more often seen in the
group of tumors ranging from 3 to 5 cm (Figures
1 and 2). Posterior acoustic enhancement was de-
tected in 70% of multinodular tumors, whereas this
phenomenon was absent in the rest of them. In the
group of tumors smaller than 3 cm, hypoechogenic
solitary tumors were significantly more frequent
than hyperechogenic ones. They were most often
well differentiated and statistically significantly
more common in women than in men. Posterior
acoustic enhancement was observed only in one
case in this group, that being the case of hyperecho-

Figure 2. A focal ovoid lesion in the right hepatic lobe,
centrally hyperechoic, with a prominent hypoechoic halo
and a posterior acoustic enhancement. A histopatho-
logically verified hepatocellular carcinoma

Slika 2. Ovodina fokalna promena desnog reznja jetre,
centralno hiperehogena, sa prominentnim hipoehogenim
haloom i posteriornim pojacanjem zvuka. Patohistoloski
dokazan hepatocelularni karcinom
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genic HCC. Statistically significantly elevated val-
ues of AFP were found in 45% of cases.

Discussion

Posterior acoustic enhancement is the result of good
transmission of ultrasound waves through a tumor of
soft consistency, i. €. acoustic enhancement results
from any lesion attenuating the sound less than the
surrounding tissue. The intensity of the transmitted
ultrasound beam is relatively preserved distal to the
lesion.

It is not known for sure which histological substrate
leads to the development of this ultrasound phenome-
non, but it is assumed that a lesion with a simple struc-
ture or homogenous cell population found also in HCC,
shows posterior acoustic enhancement in the cirrhotic
liver. This phenomenon may result either from tissue
characteristics of the lesion or cirrhosis itself.

Posterior acoustic enhancement is usually men-
tioned in the context of cystic lesions which attenuate
sound less than any other soft tissue. This phenom-
enon is also found in the presence of hemangioma,
and this is what we ourselves had observed during
ultrasound monitoring of lesions with inconclusive
CT/MRI findings until the final diagnosis was estab-
lished. Maturen et al. [20] observed a typical sono-
graphic image of hemangioma in 31 cases with hy-
perehogenic lesions with posterior acoustic enhance-
ment which overlapped with HCC.

We observed the highest percentage (almost 50%)
of posterior acoustic enhancement in the group of
tumors between 3 and 5 cm and less frequently in
tumors exceeding 5 cm and only once in a tumor
smaller than 3 cm. Khan et al. [1] have also not found
posterior acoustic enhancement in a group of tumors
(which were mostly hypoechoic) smaller than 3 cm.
Maturen et al. [20] found this ultrasound phenomenon
in a group of advanced, bigger HCCs, which is in
accordance with our results; however, Choi et al. [21]
found the same phenomenon much more frequently
in smaller tumors (smaller than 3 cm). This difference
could be explained by the recognized differences in
etiological factors in various regions where these
studies were performed, i. e. by the presence or ab-
sence of chronic disease, with the majority of cases
being underlying cirrhosis [9]. Another reason could
be the fact that in various regions of the world with
more advanced screening programs, HCC is detected
when its dimensions are still rather small, and there-
fore bigger tumors seem to be less frequent.

The multinodular HCCs, being considerably more
common in the cirrhotic liver, were found in 21.7% of
our cases, whereas Okuda et al. [23] found them in 19%
of cases in the United States and only in 12% of cases
in Japan and Africa, which suggests a possible influ-
ence of various etiological factors in development of
this type of HCC. In the group of multinodular tumors,
the ratio of 70% of cases with posterior acoustic en-
hancement versus 30% of cases without it is considered
interesting, because histopathological analysis of tumor
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tissue in the 70% revealed that the presence of clear
(lucidocellulare) cells was smaller (48%0), and these cells
are thought to be the cause of tumor hyperechogenicity
[24, 25]. Multinodular type of HCC without detectable
posterior acoustic enhancement had a considerably
higher percentage (66.7%) of clear cells. These results
contribute to the actuality of the dilemma whether pos-
terior acoustic enhancement occurs as a result of the
tumor structure itself or underlying cirrhosis.

In the group of tumors smaller than 3 cm (more
common in women) no considerable presence of pos-
terior acoustic enhancement was detected. In this
group, there was no statistically significant presence of
clear (lucidocellulare) cells. Thus, the question arises
regarding the correlation between both, the appearance
of the lesion itself (hypo/hyperechogenicity) and the
occurrence of a phenomenon such as posterior acous-
tic enhancement related to gender. There are other
various possible etiological factors, as well as the pos-
sibility that women in our region go for check-ups ear-
lier/more often so the disease is detected at its early
stage, since it is known that early HCC are usually
hypoechogenic [1, 19, 21].

Since these small hypoechogenic lesions (smaller
than 3 cm) did not present with posterior acoustic en-
hancement in our results, we came to the conclusion
that posterior acoustic enhancement was associated
with advanced HCC. We agree with other authors that
the changes in the structure of early HCC, when the
tumor is growing, may cause the appearance of this
ultrasound phenomenon (neovascularization, fatty
changes, fibrosis, central necrosis, content of Kupffer
cells, sinusoidal dilatation, etc.) [1, 3, 7, 14, 21, 23, 26].
However, in the context of early diagnosis, this fact
could diminish the importance of posterior acoustic
enhancement, so this could be a limiting factor of the
significance of this ultrasound phenomenon in screen-
ing, 1. e. early detection of HCC. Nevertheless, findings
of posterior acoustic enhancement in the detection of
focal liver lesions are considered very important since
HCC:s of bigger dimensions are still more often de-
tected in our population. And last but not least, it is
necessary to establish standardized ultrasound exami-
nation techniques, given the possible role of the ex-
amination technique itself, i. . the importance of the
examination without spatial compounding [21].

Conclusion

Posterior acoustic enhancement may be an impor-
tant finding in the ultrasound diagnosis of hepatocel-
lular carcinoma. Its occurrence within the monitored
groups at risk for the development of hepatocellular
carcinoma (cirrhosis, chronic liver disease), or particu-
larly its presence in case of interval increase of a previ-
ously observed focal lesion, may be the reason to sug-
gest more frequent ultrasound controls, indicate com-
puted tomography or magnetic resonance imaging, as
well as tumor biopsy in case of inconclusive imaging
findings.
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Summary

Introduction. Oral squamous cell carcinoma is the sixth most com-
mon carcinoma in the world. Annually, it accounts for 5% of all
newly discovered cancers. The most important prognostic factor is
the stage of the disease. The tumor, node, and metastasis staging
system has been the cornerstone for clinical classification of oral
squamous cell carcinoma. Material and Methods. The study in-
cluded 65 patients with oral squamous cell carcinoma who under-
went surgery at the Clinic of Maxillofacial Surgery of the Clinical
Center of Vojvodina in Novi Sad. The tumor, node, and metastasis
status was determined according to 7% and 8™ edition of the tumor,
node, and metastasis classification. Results. Statistical differences
between the 7" and 8" edition of tumor, node, and metastasis clas-
sification were examined. There was also a change in the nodal
status; in 20% of patients there was a transition from N1 to N2, as
aresult of a more precise definition of nodal status in patients with
oral carcinoma. Conclusion. This research has pointed out the sig-
nificance of tumor size as a predictive factor in oral squamous cell
carcinoma, which indicates the importance of its local control (for
surgical and radiological treatment). The 8" edition of the tumor,
node, and metastasis classification for oral cavity cancers made a
significant shift by clearly defining depth of tumor invasion into
the tumor status.

Key words: Mouth Neoplasms; Carcinoma, Squamous Cell; Neo-
plasm Staging; Prognosis; Neoplasm Invasiveness; Tomography,
X-Ray Computed; Predictive Value of Tests; Surgery, Oral

Introduction

Oral squamous cell carcinoma (OSCC) is the sixth
most common carcinoma in the world. Annually, oral
carcinoma accounts for 5% of all newly diagnosed tu-
mors, and for 14% of all malignant tumors of the head
and neck [1]. In developing countries, oral carcinoma
1s the third most common carcinoma, after colorectal
and cervical carcinoma (Sri Lanka, India, Pakistan,

Sazetak

Uvod. Oralni planocelularni karcinom je po ucestalosti Sesti maligni
tumor u svetu. Godisnje oko 5% svih novootkrivenih tumora pripa-
da ovom malignom tumoru. Najvazniji prognosticki faktor je stadi-
jum bolesti. Postojec¢i sistem stadiranja koji ukljucuje veli¢inu tu-
mora, nodalni status postojanje udaljenih metastaza je kamen teme-
ljac klasifikacije po klinickim stadijumima oralnog planocelularnog
karcinoma. Materijal i metode. Istrazivanje je ukljucilo 65 bole-
snika sa oralnim planocelularnim karcinomom koji su leceni na
Klinici za maksilofacijalnu hirurgiju Klinickog centra Vojvodine u
Novom Sadu. Status tumora je odreden na osnovu sedmog i osmog
izdanja klasifikacije karcinoma Americkog komiteta za karcinom.
Rezultati. Uoceno je postojanje statisticki znacajne razlike izmedu
sedmog i osmog izdanja kriterijuma za odredivanje stadijuma oral-
nih planocelularnih karcinoma. Postojale su promene i u nodalnom
statusu, kod 20% bolesnika uocen je prelaz iz N 1 u N 2 stadijum
kao rezultat preciznije definicije N-statusa kod bolesnika sa oralnim
karcinomom. Zaklju¢ak. Istrazivanje je pokazalo znacaj dimenzi-
je tumora kao prediktivnog faktora kod planocelularnih oralnih
karcinoma, ¢ime se naglasava znacaj lokalne kontrole kod lecenja
oralnog planocelularnog karcinoma tokom hirurskog i radioloskog
tretmana. Osmo izdanje klasifikacije za tumore oralne regije dove-
lo je do znacajnih promena uvodenjem dubine invazije u T-status.
Kljuéne reci: neoplazme usta; skvamozni karcinom; stadiran-
je neoplazmi; prognoza; invazivnost neoplazmi; CT; predik-
tivna vrednost testova; oralna hirurgija

Bangladesh, and Brazil). In some parts of India, oral
carcinoma accounts for almost 50% of all malignant
tumors. In developed countries, this type of malignant
tumor is somewhat less common [1]. It is estimated that
this malignant tumor is the 8" most common carci-
noma in Europe, although these data vary in relation
to the country. The highest incidence of oral carcinoma
in Europe is in the Central and Eastern Europe, espe-
cially in Hungary, Slovakia and northern France. Not
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Abbreviations

OSCC - oral squamous cell carcinoma

TNM  — tumor, node, and metastasis

HPV  —human papillomavirus

AJCC  — American Joint Committee on Cancer
DTI — depth of tumor invasion

CT — computed tomography

UICC - Union for International Cancer Control

enough attention has been paid to oral carcinoma, al-
though around 200,000 people are diagnosed annually
in the world. According to Globocan data, there were
354.854 newly discovered and registered patients in
2018, 726 in Serbia. The OSCC more commonly af-
fects males than females (male : female ratio is 3 : 1),
which is explained by a higher percentage of risky be-
haviors in men rather than in women. The main etio-
logical factors for the development of oral planocellular
carcinoma are smoking and alcohol consumption.
These factors act independently as well as synergisti-
cally. Poor oral hygiene, inadequate prosthetic restraint,
genetic malformations, malnutrition, hypovitaminosis,
human papillomavirus (HPV) infections are also etio-
logical factors affecting the development of OSCC [2].
The most common localization of OSCC is the mu-
cosa of the tongue (20 — 40%) and floor of the mouth
(15 — 20%), while other localizations of the oral region
are affected by a significantly smaller percentage. The
average five-year survival of patients is 50% [1, 3].
According to research, African American people have
slightly worse five-year survival than Caucasians. The
most important prognostic factor is the stage of the
disease. The tumor, node, and metastasis (TNM) stag-
ing system has been the cornerstone for clinical clas-
sification of OSCC. The system itself had drawbacks;
it was considered to have low prognostic value espe-
cially in the early tumor stage. The 8™ edition of TNM
staging system used by the American Joint Committee
on Cancer (AJCC) brings many changes especially in
T status by incorporating of depth of invasion (DTI) in
the T category. The aim of this study was to verify the
differences in classification of patients according to
older 7" and newer 8" TNM classification.

Material and Methods

The study included 65 patients with OSCC who un-
derwent surgery at the Clinic of Maxillofacial Surgery
of the Clinical Center of Vojvodina in Novi Sad in the
period January 1, 2015 — December 31, 2018. The diag-
nosis of OSCC was based on medical history, clinical
examination and punch biopsies. After pathohistological
confirmation of OSCC, the patients were examined by
computed tomography (CT) of the head, neck and chest
at the Clinic of Radiology of the Clinical Center of Vo-
jvodina. The CT scans were made according to the pro-
tocol for CT examination of the head, neck and chest.
The patients were operated under general anesthesia.
The TNM stage was based on both CT scans and patho-
histological findings. The pathological TNM status was
determined according to the 7" and 8" editions of the
TNM classification. Furthermore, the statistically sig-
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Soft palate
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Graph 1. Localization of the oral squamous cell carci-
noma (No = 65)

Grafikon 1. Lokalizacija oralnog planocelularnog kar-
cinoma (Br. = 65)

nificant differences between the 7 and 8" edition of
TNM classification were examined. The y* test was used
with a statistical significance of p < 0.05.

Results

Patients’ characteristics

Out of 65 patients, the majority were male (82%)
and the average age was 59.65 years (SD + 9.425).
The youngest patient was 38 years old and the oldest
84. Almost half of the subjects had a tumor localized
in the mucosa of the tongue and floor of the mouth
(Graph 1). Around 83% of patients were smokers
(38% smoked 30 cigarettes per day over 30 years),
while 67% of patients regularly consumed alcohol.

TNM classification of OSCC

Following histological verification of oral OSCC
and CT of the head, neck and chest, all patients were
operated under general anesthesia. The tumor exci-
sion with resection of the lower jaw and the appropri-
ate dissection of the neck was made, depending on the
radiological N status. Pathological TNM status was
determined according to the 7" and 8" editions of the
TNM classification (Graphs 2 and 3). Subsequently,

0% 20% 40% 60% 80%
T1 T2 T3 T4
» NM 8th edition/izdanje 129 | 45% 490, 204
w [ NM7th edition/izdanje 2394 53% 149 0%

Graph 2. Changes in the T status of the examined pa-
tients (No = 65)

Grafikon 2. Promene u T-statusu u uzorku (Br. = 65)
Legenda: TNM - tumor, nodus i metastaze
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Graph 3. Changes in the N status of the examined pa-
tients (No = 65)
Grafikon 3. Razlike u N-statusu u uzorku (Br. = 65)

Legenda: TNM - tumor, nodus i metastaze

both T and N categories were compared using these
two editions of the TNM classification.

There was a statisticall}: significant difference in
the T status between the 7™ and 8" editions of TNM
classification (Z = -3.921, p = 0.000). In 51% of pa-
tients, the T status remained the same, in 42% of
patients the T category has increased, while in 8%
of patients the T category has decreased. The main
reason for changes in T status is implementation of
the depth of tumor invasion in the T status. About
37% of the sample (N = 65) had a depth of tumor
invasion of 5 — 10 mm, and in 40% the depth was over
10 mm (Graph 4).

There was also a change in the N status; in 20% of
patients there was a transition from N1 to N2 category
as a result of a more precise definition of N status in
patients with oral carcinoma in the 8" edition.

Discussion

The TNM classification of malignant tumors is a
cancer staging system developed by Professor Pierre
Denoix in the period between 1943 and 1952, which
analyzes the size and extent of the primary tumor, the
presence of regional lymph node metastases and the
presence of distant metastases. The system itself is
mostly developed by the Union for International Can-
cer Control (UICC) in order to establish consensus and
standards for the classification of malignant tumors, as
well as the AJCC. The UICC and AJCC classification
systems were unified in 1987, as a unique TNM system
for the classification of malignant tumors [4]. This clas-
sification system is used for staging malignant tumors,
assessing the response to malignant tumor therapy and
analyzing survival. The TNM system describes the
malignant tumor stage by an alphanumeric code, de-
scribing the three most significant characteristics of
malignant tumors [4, 5].

T (TX - T4) stage describes the size and extent of
the tumor.

N (NX - N3) stage describes the number and size
of lymph node metastasis.

10 mm- i

0-5 mm 5-10 mm

Graph 4. Distribution of the patients according to the
depth of tumor invasion (No = 65)

Grafikon 4. Raspodela bolesnika prema dubini invazi-
je tumora (Br. = 65)

M (MO - M1) stage describes the presence or
absence of distant metastases.

In addition to these three most important char-
acteristics in the TNM classification, the following
tumor characteristics are included:

G (1 - 4) degree of tumor cell differentiation

S (0 - 3) serum tumor marker level

R (0 - 2) radicalism of surgical tumor excision

L (0 - 1) invasion of lymph vessels

V (0 - 2) vein invasion (miCroscopic, macroscopic)

C (1 - 5) reliability modifier of specific parameters.

During guidance on the TNM staging, the fol-
lowing prefixes are used to describe the stage of
malignant tumors even more accurately:

¢ prefix indicates the TNM stage determined by
a clinical examination of the patient;

p prefix indicates the TNM stage described after
the pathohistological examination of the preparation

y prefix indicates the TNM stage after chemo-
therapy, radiotherapy or neoadjuvant therapy;

r prefix indicates the TNM stage in recurrent
malignant tumors;

a prefix indicates the TNM stage after autopsy;

u prefix indicates the TNM stage determined by
ultrasound.

Today, the TNM classification system is used
worldwide for staging most primary malignant tu-
mors and carcinomas, but cannot be used in diffuse
malignancies such as leukemia. Its use in staging
diffuse lymphoma and ovarian carcinoma is also
very limited. It should be emphasized that this sys-
tem has changed and improved over time with the
development of technology, new precise diagnostic
methods, new biological discoveries and treatment
of malignant tumors. So far, AJCC has published 8
revisions of the TNM classification of malignant
tumors. Since 2018, the 8 revision of TNM tumor
classification has been used. The greatest difference
between the 7" and 8™ editions of the TNM clas-
sification for oral carcinomas is in T status: in the
new 8" edition, the TO status has been removed,
while in T1, T2 and T3, the depth of tumor invasion
is included as a classification parameter [6]. In this
study, when the TNM status was determined in pa-
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Table 1. Differences in T status between 7™ and 8™ edition of TNM classification for oral carcinoma
Tabela 1. Razlike u T-stadijumu izmedu sedmog i osmog izdanja TNM statusa oralnog karcinoma

TNM 7% edition from 2010/TNM 7. izdanje 2010. godina

TNM 8% edition from 2018/TNM 8. izdanje 2018. godina

TO - no primary tumor/70 - nema primarnog tumora

TO — removed/T0 je uklonjeno

T1 - tumor <2 cm
TI - tumor <2 cm

T1- tumor <2 cm or DIT <5 mm
TI- tumor < 2 cm ili dubina invazije <5 mm

T2 - tumor size 2 —4 cm
T2 - tumor velicine 2-4 cm

T2 - tumor <2 cm with DIT 5 — 10 mm or tumor size 2 -
4cm with DIT <10 mm

T2- tumor < 2 cm sa dubinom invazije 5-10 mm ili tumor
velicine 2-4 cm sa dubinom invazije <10 mm

T3 - tumor greater than 4 cm
13 - tumor veci od 4 cm

T3 - tumor greater than 4 cm or DIT > 10 mm
T3 - tumor veci od 4 cm ili dubina invazije > 10 mm

T4

T4

T4a - moderately advanced tumor with infiltration of
the extrinsic muscle of the tongue/T4a umeren uznare-
dovali tumor infiltracija ekstrinzickih misica jezika
T4b - advanced tumor/7T4b - uznapredovali tumor

T4a - infiltration of extrinsic muscle of the tongue is exclud-
ed, implying invasion of the cortical bone and surrounding
tissue as well as the maxillary sinus/74a - iskljucena infil-
tracija ekstrinzickih misica jezika, podrazumeva invaziju
kortikalne kosti i okolnog tkiva kao i maksilarnog sinusa
T4b - advanced tumor/T4b - uznapredovali tumor

Legenda: TNM - tumor, nodus i metastaze

Table 2. Differences in N status between 7" and 8" edition of TNM classification for oral carcinoma
Tabela 2. Razlike u N-stadijumu izmedu sedmog i osmog izdanja TNM statusa oralnog karcinoma

TNM 7' edition of 2010/TNM 7. izdanje 2010. godina

TNM 8" edition of 2018/TNM 8. izdanje 2018. godina

NO — no invaded lymph nodes
NO — nema invadiranih limfnih ¢vorova

NO — no invaded lymph nodes
NO — nema invadiranih limfnih ¢vorova

N1 — one invaded ipsilateral lymph node <3 cm
NI — jedan invadiran ipsilateralni limfni ¢vor < 3 cm

N1 — one invaded ipsilateral lymph node <3 cm
NI — jedan invadiran ipsilateralni limfni ¢vor <3 cm

N2a — one invaded ipsilateral lymph node 3 — 6 cm

N2a — jedan invadirani ipsilateralni limfni cvor 3-6 cm
N2b — multiple invaded ipsilateral lymph nodes <6 cm
N2b — multipli invadirani ipsilateralni limfni cvorovi <6 cm
N2c — ipsi- or contralateral invaded lymph nodes <6 cm
N2c —ipsi ili kontralateralni invadirani limfni cvorovi <6
cm

N2a — metastases in one ipsilateral lymph node

>3 c¢cm but < 6 cm in the largest diameter without extran-
odal spread or metastases in one lymph node <3 cm with
extranodal spread/N2a — metastaza u jednom ipsilateral-
nom limfnom ¢voru > 3 cm ali <6 cm u najvecem dij-
ametru bez ekstranodalnog Sirenja ili metastaza u jed-
nom limfnom ¢voru < 3 cm sa ekstranodalnim Sirenjem
N2b — ipsilateral multiple metastases in the lymph
nodes > 6 cm in the largest diathesis without extran-
odal spread/N2b — ipsilateralne multiple metastaze u
limfnim cvorovima > 6 cm u najvecem dijametru bez
ekstranodalnog Sirenja

N2c — bilateral or contralateral metastatic altered
lymph nodes > 6 cm in the largest diameter without
extranodal spread/N2c — bilateralni ili kontralateralni
metastatski izmenjenim limfni ¢vorovi > 6 cm u
najvecem dijametru bez ekstranodalnog sirenja

N3 — any invaded lymph node > 6 cm
N3 — bilo koji invadirani limfni ¢vor > 6 cm

N3a — metastasis in the lymph node > 6 cm in the
largest diameter without extranodal spread

N3a — metastaza u limfnom cvoru > 6 cm u najvecem
dijametru bez ekstranodalnog sirenja

N3b — metastases in the lymph node > 3 cm with extran-
odal expansion, multiple ipsilateral, contralateral and bi-
lateral metastases in lymph nodes with extranodal spread
or one contralateral metsatasis in the lymph node less
than 3 cm in size with extranodal spread

N3b — metastaza u limfnom ¢voru > 3cm sa ekstranodal-
nim Sirenjem, multiple ipsilateralne, kontralateralne i bi-
lateralne metastaze u limfnim ¢vorovima sa ekstranodal-
nm Sirenjem ili jedna kontralateralna metastaza u limfnim
¢voru manja od 3 cm sa ekstranodalnim Sirenjem

Legenda: TNM - tumor, nodus i metastaze
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tients with OSCC, the first TNM was determined
according to the 7™ edition of the TNM classifica-
tion (since the research took place in 2016 when the
7" edition of the TNM classification was valid). The
second TNM was determined according to the 8"
edition, after it was published. The largest changes
were recorded in T status, with 49% of patients ex-
periencing a change in T status with a transition to a
higher T status (42% of patients). This change in T
status was statistically significant (Z = -3.921, p =
0.000) and was a result of a more precise definition of
the pathological T status and the introduction of new
quantitative characteristics. In addition to the macro-
scopic measurement, the depth of tumor invasion is
included as an important characteristic in T1, T2 and
T3 stage of the 8" edition of the TNM classification
from 2018 (Table 1). According to the 8" edition of the
TNM classification (TNM from 2010 and 2018), the
highest percentage of patients in the study had T2
(45%) and T3 (42%) stage of tumor size. The depth of
invasion (DIT) defines tumor extensions below the
surface of the epithelium that indicates a vertical inva-
sion of the tumor from the level of the basal membrane
of intact mucosa to the site of the greatest depth of
tumor invasion [6, 7]. The interesting fact about this
measuring technique is that it can cause practically
’thinner’ ulcerous tumors to have a greater depth of
invasion, since the DOI is measured from the level of
the basal membrane of the intact mucous membrane.
In this case, the DOI is greater than the thickness of the
tumor [8, 9].

The implementation of the DTI at T status has led
to more precise definition of T status of oral squa-
mous cell carcinoma (Table 1). In addition to the T
status changes, the new, 8" edition of the TNM clas-
sification of oral carcinoma has brought changes in
the N status [10, 11]. A qualitative category of pres-
ence or absence of extranodal spread has been intro-
duced (Table 2), in addition to already existing quan-
titative categories of the number and size of invaded
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lymph nodes [12, 13]. Also, the N3 category is di-
vided into three subcategories. The changes were
recorded in tested samples in the N status; 20% of
patients who according to TNM classification from
2010 had N1 status, according to the TNM classifica-
tion from 2018 had N2 status [14]. The main reason
is the inclusion of extranodal propagation as one of
the characteristics of the N status (Table 2) [15].

Conclusion

This study has shown the significance of tumor
dimension as a predictive factor in oral squamous
cell carcinoma, which indicates the importance of its
local control (for surgical and radiological treatment).
In recent years, the phenotypic and biological differ-
ences of primary tumors have been studied in pa-
tients with cervical nodal metastases and in those
who did not have symptoms of metastatic cancer be-
cause of different responses of tumor cells to thera-
pies with regard to tumor microenvironment. It is
believed that the characteristics of the metastatic
lymph nodes may be an independent prognostic sur-
vival factor, such as the presence of distant metas-
tases. This opens the door to new research in defin-
ing the metastasis cascade and parameters significant
for the survival of patients suffering from oral squa-
mous cell carcinoma. All these investigations leave
room for new revisions of the tumor classification
and the introduction of new parameters that are sig-
nificant predictive factors, both in T and N status of
the tumor, node, and metastasis classification. The
8™ edition of the tumor, node, and metastasis clas-
sification system for tumors of the oral region made
a significant shift by more clearly defining depth of
tumor invasion in the T status. Future revisions will
most likely include some other biological and dimen-
sional characteristics of tumors in the T status, in
order to more precisely determine the status itself
and therapeutic and predictive potentials.
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Summary

Introduction. The aim of the study was to evaluate the effects
of intravireal injections of aflibercept (Eylea) on bilateral cyst-
oid macular edema in a patient with retinitis pigmentosa. Mate-
rial and Methods. A 17-year-old man presented with a moder-
ate bilateral decrease of visual acuity (0.3) and ocular examina-
tion was performed. Optical coherence tomography imaging
was performed and cystoid macular edema was detected in both
eyes. Due to disease progression in a short period of time, in-
travitreal repeated injections of aflibercept (Eylea) were initi-
ated according to recent clinical reports. Results. The initial
values of cystoid macular edema before intravitreal therapy
were 248 pm in the right and 237 um in the left eye; they in-
creased slowly in next several weeks. Four bilateral repeated
doses of intravitreal aflibercept injections at 6-week intervals
were given in local anesthesia. The patient reported a subjective
improvement, and his visual acuity was 4/10 in both eyes. Ob-
jectively, the macular edema decreased at week 24, reaching
173 pum in the right and 188 pum in the left eye. Conclusion.
There are few literature reports on the possible effects of intra-
vitreal aflibercept injections in the treatment of retinitis pig-
mentosa-related cystoid macular edema. In our study, bilateral
macular edema in a patient with retinitis pigmentosa has im-
proved significantly after four consecutive treatments. Further
studies are necessary with a larger sample size and longer fol-
low-up period to obtain information on the role and safety of
intravitreal drugs for cystoid macular edema in retinitis pig-
mentosa.

Key words: Macular Edema; Retinitis Pigmentosa; Intravitreal
Injections; Recombinant Fusion Proteins; Treatment Outcome

Introduction

The term retinitis pigmentosa (RP) refers to a
group of hereditary conditions [1] also known as

SazZetak

Uvod. Cilj rada je ispitivanje efekta intravitrealnih injekcija af-
libercepta (Elyea) na bilateralni cistoidni makularni edem kod
pacijenta koji boluje od retinitisne pigmentoze. Materijal i me-
tode. Sedamnaestogodi$nji mladi¢ se u pratnji roditelja javio na
oftalmoloski pregled zbog umerenog smanjenja vidne ostrine
(0,3) na oba oka. Cistoidni edem makule je utvrden na oba oka
optickom koherentnom tomografijom i posto se pogorSao u krat-
kom vremenskom periodu, prema najnovijim klini¢kim studija-
ma, ukljuceni su lekovi nove generacije — aflibercept (Eylea)
intravitrealne injekcije. Rezultati. Pocetne vrednosti cistoidnog
makularnog edema pre intravitrealne terapije bile su na desnom
oku 248 pm, a na levom oku 237 um i postepeno su se povecavale
u narednih nekoliko nedelja. Aplikovane su po Cetiri doze leka,
u vidu intravitrealnih injekcija aflibercepta u svako oko, u raz-
maku od Sest nedelja. Nakon toga je postignuto subjektivno
poboljsanje, uz poboljsanje vidne ostrine na oba oka, kao i sman-
jenje makularnog edema. Posle 24 nedelje, centralna debljina
makule na desnom oku iznosila je 173 pm, a na levom 188 pm.
Zakljucak. Postoji malo dostupnih podataka iz literature o
mogucoj ulozi aflibercepta (Eylea) u vidu intravitrealnih in-
jekeija u lecenju cistoidnog makularnog edema kod pacije-
nata sa retinitisnom pigmentozom. U nasoj studiji, doslo je do
znacajnog poboljSanja nakon Cetiri konsekutivne intravitrealne
injekeije aflibercepta (Eylea) u svako oko. Dalje studije su neo-
phodne kako bi se obezbedio veci uzorak i duzi period pracenja,
te dobile informacije o ulozi i sigurnosti primene intravitreal-
nih lekova kod ovog naslednog ocnog oboljenja.

Kljuéne rec¢i: makularni edem; retinitis pigmentosa; intravitrealne
injekcije; rekombinantni fuzioni proteini; ishod lecenja

retinal dystrophy. It is caused by the loss of photore-
ceptors, and is clinically characterized by retinal
pigment deposits visible on fundus examination [2].
The disease can be inherited as an autosomal-dom-
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Abbreviations
RP — retinitis pigmentosa
CMO  —cystoid macular edema

VEGF - vascular endothelial growth factor
BCVA  —best corrected visual acuity
CMT  —central macular thickness

inant (about 30 — 40% of cases), autosomal-recessive
(50 — 60%), or X-linked (5 — 15%) [3]. It is found in
approximately 1/4000 individuals, and globally it
affects a total of 1 million individuals.

Typical symptoms of RP include functional
signs, signs related to visual acuity, and retinal pig-
ment deposits visible on fundus examination and
by electroretinography [2]. The signs also include:
nyctalopia, photopsia, and progressive visual field
loss; however, vision can also be affected by cata-
racts and/or cystoid macular edema (CMO) [4].

In addition to attenuated retinal vessels, atrophic
optic disc changes, bone spicules and pigment clump-
ing, macular cysts have been reported to be associated
with RP. The CMO in RP patients is not so common,
it has been reported in 11% to 20% of cases, but in
some newer studies it varies from 26.9% to even 49%
[5-9]. When it develops, CMO may markedly reduce
central vision function in RP and lead to severe visual
handicap in already visually impaired eyes [10, 11].

The suggested etiological mechanisms include:
anti-retinal antibodies, retinal pigment epithelium
dysfunction, Muller cell edema, and vitreous trac-
tion [12-15].

Various treatments have been attempted to manage
CMO in RP, including: systemic, topical and intravit-
real corticosteroids, intravitreal or subtenon triamci-
nolone, topical and oral carbonic anhydrase inhibitors,
grid laser photocoagulation of macula, vitrectomy, oral
lutein supplementation, etc. However, the use of some
types of medications (for example, carbonic anhydrase
inhibitors, specifically acetazolamide) is often limited
because of their systemic side effects, and most of sug-
gested therapeutic options have only limited and high-
ly variable treatment efficacy [4, 10].

Some studies available in the literature showed
that improvement of visual acuity and macular
thickness was observed in patients with refractory
RP-associated CMO taking oral acetazolamide, fol-
lowed by intravitreal pegaptanib with no recurrence
of CMO. In some cases of RP, like Melo et al. re-
ported, RP-associated CMO did not respond well
to intravitreal bevacizumab treatment [16]. On the
other hand, certain improvement of macular thick-
ness and visual acuity was confirmed in the study
of Yuzbasioglu et al, after use of intravitreal beva-
cizumab [17]. Similar improvement of CMO was
seen in the study of Artunay et al., who were using
intravitreal ranibizumab [18].

In a limited number of studies available so far,
with recent case reports on CMO associated with
RP, the use of intravitreal aflibercept has shown
improvement in both visual acuity and macular
thickness. Aflibercept has a unique design, different
from all the other anti-vascular endothelial growth

factor (VEGF) medications, because it acts as a de-
coy receptor [4]. Aflibercept is a fusion protein (Fc)
with constant region of human immunoglobulin G
(IgG) and consists of extracellular domains of hu-
man VEGF 1 and 2, with improved binding affin-
ity and superior pharmacokinetics. In case report
of Mustafa et al., a single unilateral intravitreal in-
jection of aflibercept was given to a patient with
RP-associated CMO. Improvement in both visual
acuity and macular thickness was seen at 1 month
post-injection as well as maintenance of this im-
provement documented at 6 months [19].

None of the existing therapies has been con-
firmed so far to have absolute supremacy when it
comes to the therapy of RP-related CMO. Despite
the fact that pathogenic mechanisms of CMO de-
velopment in RP have not yet been fully clarified,
it is known that VEGF plays a significant role in its
development, and can be a potential target of ther-
apy. Aflibercept, as a newer drug, can have a lead-
ing role in RP associated CMO therapy, due to all
its pharmacological characteristics, as well as the
safety profile shown during long-term treatment
[20]. More extensive studies, with larger samples of
patients and longer-lasting application of intravitreal
drugs are needed to confirm improvement of symp-
toms and clinical aspect, with caution due to poten-
tial adverse effects of intravitreal therapy.

Case Report

In 2017, a 17-year-old young man visited the pri-
vate Eye Center in Novi Sad, Serbia, with his parents.
He was previously diagnosed with myopic and astig-
matic correction of -3.0 Dsph/ -1.0 Dcylax 0 in both
eyes, with best corrected visual acuity (BCVA) of
6/10 ever achieved, suggesting mild bilateral am-
blyopia. Fundoscopy revealed bilateral dense bone
spicules, bilateral CMO, attenuated retinal vessels,
and pale optic discs (Figure 1). Spectral domain op-
tical coherence tomography (SDOCT, Zeiss) showed
marked bilateral CMO with central macular thick-
ness (CMT) of 248 and 237 um in the right and left
eye, respectively (Figure 2). Intraocular pressure was
17/18 mmHg, and computerized visual field (VF)
was performed by Zeiss Humphrey perimeter reveal-
ing constricted fields of 10 — 20 degrees in both eyes.
He had no history of any previous CMO in earlier
3-year regular ophthalmologic follow-ups, with last
CMT of 190 pum in his right, and 182 pum in his left
eye. His mother and his brother also have RP, with a
milder clinical form, and BCVA of 20/20.

Initially, he received topical dorzolamide (20
mg/ml) eye drops bilaterally twice a day for 3
months, with no significant improvement in the de-
gree or extent of CMO. On further examination,
BCVA got worse in a short period of time due to
CMO and it was 3/10 in both eyes. Therefore, this
young man and his parents were given the information
about new clinical study reports and a possible intra-
vitreal treatment of CMO with aflibercept (Eylea).
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Figure 1. Fundoscopy of a patient with retinitis pigmen-
tosa and associated bilateral cystoid macular edema; the
right and left eye

Slika 1. Slika ocnog dna pacijenta sa retinitisnom pig-
mentozom i udruzenim obostranim cistoidnim edemom
makule; desno i levo oko

The anti-VEGF medication selected for this pa-
tient was aflibercept (EYLEA; Regeneron Pharma-
ceuticals, Inc., Tarrytown, New York, USA, and
Bayer Healthcare Pharmaceuticals, Berlin, Ger-
many). Risks and benefits of the treatment were
discussed with the patient. It was also highlighted
that there was a limited evidence base for its usage
in RP-associated CMO.

An informed consent was taken and the patient
received bilateral intravitreal injections of 0.05 ml
aflibercept (40 mg/ml) via standard aseptic tech-
nique in the operating theatre. There were no peri- or
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Figure 2. Optical coherence tomography of macula of the
right and left eye before intravitreal injections of afliber-
cept for retinitis pigmentosa associated cystoid macular
edema; central macular thickness in microns

Slika 2. Opticka koherentna tomografija makule desnog i
levog oka, pre intravitrealne injekcije aflibercepta u lecenju
cistoidnog edema makule kod pacijenta sa retinitisnom pig-
mentozom, centralna debljina makule izrazena u mikronima

post-operative complications. A post-operative ster-
oid anti-inflammatory antibiotic and non-steroidal
anti-inflammatory drug eye drops were prescribed.
Other oral and local medications were immediately
discontinued with the start of aflibercept course.

Six weeks after the first treatment, BCVA im-
proved to 4/10 in both eyes and the patient noticed
subjective improvement. Optical coherence tomog-
raphy revealed a marked CMO in both eyes, with
CMT of 263 and 243 pm in the right and left eye,
respectively. Second uncomplicated bilateral intra-
vitreal injection of aflibercept was undertaken.

After 12 weeks from the beginning, his CMT in
the right eye was reduced to 53 um and to 46 um in
the left eye. After 18 weeks, the patient was treated
with the third intravitreal aflibercet injection in both
eyes, due to persistent CMO and re-accumulation of
fluid (increase in CMO was noticed, 20 um in the
right and 35 pm in the left eye compared to CMT right
before the third injection). After the third dose, only
a minimal reduction of CMO was observed, and there
was no major change in BCVA bilaterally. After the
fourth injection of aflibercept in both eyes, and after
6 weeks of follow-up, CME decreased by 57 um in
the right and 44 pm in the left eye, compared to values
measured before the fourth injection (Table 1). At
week 24, the patient’s BCVA remained stable, at 4/10
in both eyes, but he had subjective impression of
brighter vision, while his CMT returned to 173 pm in
the right, and 188 um in the left eye.

Regular follow-ups were scheduled for this pa-
tient and his CMO varied over time. It worsened
seriously after the discontinuation of intravitreal
aflibercept therapy after a year to almost double in
regard to the baseline.
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Table 1. Central macular thickness in cystoid macular edema in a patient with retinitis pigmentosa during four
consecutive intravitreal injections of aflibercept in both eyes

Tabela 1. Vrednosti centralne debljine makule kod cistoidnog edema makule kod pacijenta sa retinitis pigmento-
som, tokom Cetiri konsekutivne intravitrealne injekcije aflibercepta u oba oka

Central macular thickness (um)
Centralna debljina makule (um)

Aflibercept intravitreal injection
Aflibercept intravitrealna injekcija Desno oko Levo oko

Righteye Lefteye

3 months before aflibercept therapy/3 meseca pre
pocetka intravitrealne terapije afliberceptom

0 week/0. nedelja

6™ week/6. nedelja
12" week/12. nedelja
18" week/I8. nedelja
24" week/24. nedelja

190 182

18t dose/l. doza 248 237
2" dose/2. doza 263 243
3" dose/3. doza 210 197
4" dose/4. doza 230 232
- 173 188

Conclusion

There are only few literature reports on the possible
role of intravitreal aflibercept therapy for the treatment
of retinitis pigmentosa-related cystoids macular edema.
In our patient with retinitis pigmentosa, bilateral mac-

ular edema has improved significantly after four con-
secutive intravitreal treatments with aflibercept. Fur-
ther studies are necessary with a larger sample size and
longer follow-up period, to obtain information on the
role and safety of intravitreal drugs for cystoids
macular edema in retinitis pigmentosa.
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Summary

Introduction. Electrocardiography is an initial non-invasive diag-
nostic algorithm for ST elevation acute myocardial infarction. Spe-
cific electrocardiographic phenomenon is described, when the occlu-
sion of the proximal segment of the right coronary artery or the iso-
lated occlusion of its ventricular branch is presented with ST elevation
in the precordial leads. Case Report. A 78-year-old woman was ad-
mitted as an emergency due to chest pain and electrocardiographi-
cally recorded concave elevation in leads V1 — V3. She was diagnosed
with ST elevation myocardial infarction of the anterior region and sent
to catheterization laboratory for emergency coronary angiography. It
showed an occlusion of the proximal-medial right coronary artery.
Behind the occlusion, the right coronary artery, posterior descending
artery and posterior lateral artery, a hetero-collateral circulation was
seen. Two drug-eluting stents were implanted into the proximal seg-
ment of the right coronary artery. Discussion. The phenomenon of
acute myocardial infarction caused by occlusion of the proximal right
coronary artery and/or ventricular branches of the right coronary
artery, presenting with ST segment elevation in the precordial leads,
is a consequence of several anatomical variations: occlusion of non-
dominant right coronary artery, isolated occlusion of the ventricular
branch of the right coronary artery, and the occlusion of the right
coronary artery proximal to the ventricular branch with hetero col-
lateral circulation on the periphery of the right coronary artery, like
in our case. Electrocardiographic characteristic pointing to the occlu-
sion of the proximal right coronary artery and/or ventricular branch-
es of the right coronary artery is higher ST elevation in the lead V1
than in the other leads, followed by the absence of Q wave develop-
ment. This ST elevation is concave. Conclusion. It is necessary to
emphasize the significance of differential diagnosis of culprit lesion
in patients with chest pain and elevation of the ST segment in the
precordial leads having in mind further different thera peutic algo-
rithms. Patients with right ventricular myo cardial infarction need to
maintain an adequate “preload”” and avoid vasodilators in order to
maintain the right ventricular stroke volume.

Key words: ST Elevation Myocardial Infarction; Electrocardiogra-
phy; Coronary Angiography; Heart Ventricles; Stents; Diagnosis,
Differential

SaZetak

Uvod. Elektrokardiografija predstavlja inicijalnu neinvaziviau
dijagnosticku metodu u algoritmu postavljanja dijagnoze akutnog
infarkta miokarda sa ST elevacijom. Opisan je i specifican elektrok-
ardiografski fenomen kada se okluzija proksimalnog segmenta
desne koronarne arterije ili izolovana okluzija ventrikularne grane
desne koronarne arterije prezentuje sa ST elevacijom u prekordijal-
nim odvodima. Prikaz slu¢aja. Bolesnica starosti 78 godina prim-
ljena je kao hitan slucaj zbog bolova u grudima i elektrokardiograf-
ski registrovane konkavne elevacije u odvodima V1-V3. Pod radnom
dijagnozom infarkt miokarda sa ST elevacijom anteriorne regije,
upucena je u kateterizacionu labaratoriju radi urgentne koronaro-
grafije. Koronarografijom se registruje okludiran proksimalno-
medijalni segment desne koronarne arterije. U istom aktu je uradena
perkutana koronarna intervencija sa implantacijom dva lekom
oblozena stenta u proksimalno-medijalni segment desne koronarne
arterije. Diskusija. Fenomen da se akutni infarkt miokarda uzrok-
ovan okluzijom proksimalnog segmenta desne koronarne arterije
i/ili njene ventrikularne grane, manifestuje elevacijom ST seg-
menta u prekordijalnim odvodima, nastaje kao posledica nekoliko
anatomskih varijacija: okluzije nedominantne desne koronarne
arterije, izolovane okluzije njene ventrikularne grane i okluzije
desne koronarne arterije proksimalnije od odvajanja ventrikularne
grane sa kolateralnim prikazom distalnog segmenta i periferije kao
u nasem slucaju. Elektrokardiografske specifi¢nosti koje ukazuju
na ovaj fenomen su veca ST elevacija u odvodu V1 nego u preos-
talim odvodima pra¢ena odsustvom Q-zubca. Ovakva ST elevaci-
ja ima kupolast oblik. Zaklju¢ak. Neophodno je naglasiti znacaj
diferencijalne dijagnoze infarktne arterije kod pacijenata sa angi-
noznim tegobama i elevacijom ST segmenta u prekordijalnim
odvodima imaju¢i u vidu razlicit terapijski algoritam. Kod pacije-
nata sa izolovanim infarktom miokarda desne komore neophodno
je odrzati adekvatan preload i izbegavati vazodilatatore kako bi se
odrzao adekvatan udarni volumen desne komore.

Kljucne reci: STEMI; elektrokardiografija; koronarna angiograf-
ija; sréane komore; stentovi; diferencijalna dijagnoza
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Abbreviations

ECG  —electrocardiography

NSTEMI- non-ST elevation myocardial infarction
LAD  —left anterior descending

RCA — right coronary artery

STEMI - ST elevation myocardial infarction
LBBB - left bundle branch block

PDA — posterior descending artery

PLA — posterior lateral artery

PCI — percutaneous coronary intervention

AVF — augmental voltage foot
Introduction

Electrocardiography (ECG) is an initial non-
invasive diagnostic algorithm for acute coronary
syndrome. Acute coronary syndrome may be calssi-
fied into three categories: acute ST elevation myo-
cardial infarction (STEMI), acute non-ST elevation
myocardial infarction (NSTEMI) and unstable an-
gina pectoris (UAP). Electrocardiographic manifes-
tations of NSTEMI and UAP are ST depression and/
or negative T waves. The difference between these
two entities is in the markers for myocardial necro-
sis. The NSTEMI is associated with elevated mark-
ers of myocardial necrosis. All three entities have
the same pathoanatomic substrate - a complicated
atherosclerotic plaque. Acute STEMI is the most
severe manifestation of acute coronary syndrome.

The ST segment elevation on the ECG must be
interpreted in the context of clinical findings. False-
positive causes of ST segment elevation are early
repolarization, left bundle branch block (LBBB),
pre-excitation syndrome, Brugada syndrome, peri/
myocarditis, pulmonary embolism, subarachnoid
hemorrhage, metabolic disorders (hyperkalemia in
the first place), various forms of cardiomyopathy,
ECG lead transposition, cholecystitis, persistent
juvenile ECG, use of tricyclic antidepressants and
phenothiazines [1]. False-negative causes of ST seg-
ment elevation are prior myocardial infarction with
Q waves and/or persistent ST elevation in paced
rhythm and LBBB [1].

The ST segment elevation (measured at the J point)
in two or more leads with ST elevation > 2.5 mm in
men < 40 years, > 2 mm in men > 40 years and > 1.5
mm in women in V2 - V3 and/or > 1 mm in other leads,
indicates acute occlusion of the coronary artery [2].

The ST segment elevation in the precordial leads
usually indicates occlusion of the left anterior descend-
ing artery (LAD) or one of its branches. There is a
description in the literature of a specific electrocar-
diographic phenomenon where the ST segment eleva-
tion in the leads V1 - V3 occurs due to the occlusion
of the proximal segment of the right coronary artery
(RCA) and/or isolated occlusion of the ventricular
RCA branch [3-5].

Several algorithms for electrocardiographic
identification of infarct related artery have been
established with high accuracy. However, their sig-
nificance is limited in patients with coronary artery
anomalies, LBBB, paced rhythm and patients who

had prior myocardial infarction or surgical myocar-
dial revascularization.

We present a patient with acute myocardial infarc-
tion caused by occlusion of the proximal-medial seg-
ment of RCA, but manifesting with ST segment el-
evation in the leads V1 - V3, instead in D2, D3, and
augmented voltage foot (AVF), which is usual.

Case Report

A 78-year-old woman with arterial hypertension
and type 2 diabetes mellitus was admitted as an
emergency to the Clinic of Cardiology of the Insti-
tute of Cardiovascular Diseases of Vojvodina. The
working diagnosis was STEMI in the anterior wall.
Chest pain occurred about 3 hours prior to admis-
sion. The ECG showed concave ST segment eleva-
tions in leads V1 through V3. ST segment changes
in the inferior leads were not registered (Figure 1)
only significant Q waves in derivations D2, D3 and
AVF, with negative T wave in D3 and AVF.

Ten years earlier, the patient had an inferior wall
STEMI. At that time, she was treated with fibrino-
lytic therapy (Alteplase). Due to persistent chest
pain and ST segment elevation, a rescue percutane-
ous coronary intervention (PCI) was performed
along with implantation of two drug-eluting stents
24 x 3.0 mm and 23 x 3.5 mm in the proximal-
medial RCA (overlap technique). At that time, an-
giography of the left coronary system was without
significant stenosis. After the intervention and dur-
ing the follow-up period, ECG showed: sinus
rhythm, Q wave and negative T wave in D2, D3,
AVF, V5, and V6 without rhythm disorders.

On admission to our emergency department, the
initial blood pressure was 130/80 mmHg and heart
rate 60 beats per minute. During the physical ex-
amination, the patient presented without cardiac
murmur, abnormal breath sounds, swollen jugular
vein or edema of lower extremities. Dual antiplatelet
therapy with aspirin and ticagrelor was administered
along with the analgesic therapy in the emergency
room. The patient was immediately transferred to
the catheterization laboratory for emergency coro-
nary angiography. As usual, the non infarction ar-
tery was performed first, and according to ECG it
should have been RCA. We expected LAD to be the
infarction artery. However, coronary angiography
showed an occlusion of the proximal-medial RCA
which was the dominant artery (Figure 2A). Behind
the occlusion of the RCA, posterior descending ar-
tery (PDA) and posterior lateral artery (PLA), a
hetero-collateral circulation was seen (Figure 2B).
Angiography of the left coronary system showed a
non-significant stenosis.

One drug-eluting stent 38 x 3.00 mm (Resolute
Onyx, Medtronic, USA) was implanted into the me-
dial segment of RCA and an “overlap” drug-eluting
stent 28 x 3.5 mm (Coroflex-Isar-Neo, Braun, Ger-
many) into the proximal segment of RCA. After
implantation of stents and establishment of throm-
bolysis in myocardial infarction (TIMI) 3 flow
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through the occluded blood vessel, two ventricular
branches were observed (Figures 2C and 2D). The
first branch had a small area of vascularization,
while the other branch, with a diameter around 1.5
mm, was significantly longer with the significantly
larger area of vascularization; the Blush flow was
III. Successful PCI resulted in the resolution of the
chest pain and ST segment elevation. The post PCI
echocardiography showed normal left ventricular
ejection fraction of 58. The medial-base segment of
the inferior wall was hyperechogenic, non-homo-
geneous, and fibrotic, which was considered to be
the consequence of the prior myocardial infarction.
Also, the right ventricle was slightly dilated (tricus-
pid annular plane systolic excursion (TAPSE) 17
mm, RAVS 81 ml.

The patient was discharged from the hospital 5 days
after the intervention without any subjective problems
and with residual ST elevation up to + 1 mm in V1
through V3, but without development of Q wave.

Discussion

Occlusion of the RCA commonly manifests with
ST segment elevation in the inferior leads. However,
an electrocardiographic phenomenon has been de-
scribed in the literature where the occlusion of the
proximal RCA and/or ventricular branches of RCA
1s associated with the elevation of the precordial ST
segment in the V1 - V3 leads [3-5]. Kim et al. re-
ported that the occlusion of the proximal segment of
RCA with the collateral circulation in the distal seg-
ment and periphery of the RCA manifesting with the
elevation of the ST segment in the precordial leads
[3]. The same finding was seen at coronary angiog-
raphy in our patient. An abundant hetero-collateral
circulation was found the inferior wall, while the
RCA occlusion proximal to the ventricular branches
caused myocardial infarction of the right ventricle,
and was considered to be the cause of ST elevation
in the precordial leads. Geft et al. published an ex-
periment in which the isolated right ventricular
myocardial infarction, caused by the infarct model

Figure 1. ECG showing concave ST segment elevations
in leads V1 through V3

Slika 1. Elektrokardiogram pokazuje konkavne elevac-
ije ST segmenta u vodovima VI do V3

Figure 2A. Coronary angiography shows an occlusion
of the proximal-medial RCA, which is a dominant artery;
2B. Behind the RCA, PDA and PLA occlusion there is
a hetero-collateral circulation; 2C and 2D. After stent
implantation and establishment of thrombolysis in myo-
cardial infarction 3 flow through the occluded blood
vessel, two ventricular branches are observed

Slika 2A. Koronarografijom se registruje okluzija proksi-
malno-medijalnog segmenta desne koronarne arterije koja
Jje dominantna arterija, 2B. Iza okluzije desne koronarne
arterije, zadnje lateralne (spoljasnje) grane i zadnje
medukomorske grane prikazuju se preko heterokolateralne
cirkulacije, 2Ci 2D; Nakon implantacije stenta i uspostav-
ljanja thrombolysis in myocardial infarction 3 protoka kroz
okludirani krvni sud, dve ventrikularne grane se prikazuju

in canine, manifested with the elevation of the ST
segment in the precordial leads [6]. They came to
the conclusion that when the myocardial infarction
of the inferior wall and right ventricle coexist, the
ST elevation dominates in the inferior leads, and
the precordial ST elevation is mostly not registered.
Inferior wall ischemia generates dominant electrical
forces, while the changes caused by right ventricu-
lar ischemia are suppressed. This phenomenon hap-
pens because the inferior wall involves a large mass
of myocardium compared to the right ventricle.
Acikel et al. reported that the cause of ST seg-
ment elevations in leads V1 through V3, while per-
forming primary PCI in patients with acute inferior
myocardial infarction, was the occlusion of the ven-
tricular branch of the right ventricle of the RCA [5].
Kida et al. studied 57 patients undergoing PCI for
RCA. All patients had angina pectoris, without
evidence of myocardial infarction. In 8 patients, ST
elevation was registered in the precordial leads when
the proximal segment of the RCA was occluded by the
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PTCA balloon. These patients either had a function-
ally dominant left coronary artery, or divided domina-
tion between the left and right coronary arteries [7].
The ST elevation was explained as a consequence of
the right ventricular ischemia, considering the fact that
the inferior wall was vascularized by the left coronary
artery.

It can be concluded that isolated right ventricular
myocardial infarction, manifesting with the elevation
of the ST segment in the precordial leads, occurs in the
following anatomical variations: occlusion of non-
dominant RCA, isolated occlusion of the ventricular
branch of RCA and the occlusion of the RCA proximal
to the ventricular branch with hetero-collateral circula-
tion in the periphery of the RCA (as in our case).

The literature describes ECG characteristics that
indicate the isolated right ventricular myocardial infarc-
tion. First of all, it is a higher ST segment elevation in
lead V1 and than in the precordial leads V2 and V3,
followed by the absence of Q wave development [8, 9].
Also, this ST segment elevation is concave or dome-
like [10]. These characteristics are found in our patient
as well. However, these criteria do not have high sen-
sitivity and specificity, because they are derived from
a study with a small number of patients. RCA disease
is the most common cause of sinus node dysfunction
or, in other words, myocardial infarction caused by the
occlusion of proximal RCA and/or ventricular branch-
es is often followed by bradycardia [11]. Rhythm dis-
orders were not registered in our patient. Echocardiog-
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raphy can register the slight dilatation of the right ven-
tricle with or without local abnormal wall motion, as
in our patient. A slight dilatation of the right ventricle
is a predisposing factor for cardiac clockwise rotation,
which can explain the appearance of ST segment eleva-
tion in the precordial leads. On the other hand, the
position of leads V1, V2 and V3 is in the region of the
right ventricle. In cases where, for some reason, the
posteroinferior wall of the left ventricle is protected
from ischemia, electrocardiogram shows ST segment
elevation in these leads.

Conclusion

Finally, it is necessary to emphasize the significance
of differential diagnosis of culprit lesion in patients with
chest pain and elevation of the ST segment in the pre-
cordial leads having in mind further different thera-
peutic algorithms. Patients with right ventricular myo-
cardial infarction need to maintain an adequate
“preload” and avoid vasodilators in order to maintain
the right ventricular stroke volume.

In the future, along with the progress of primary
percutaneous coronary intervention, detection of an
1solated myocardial infarction of the right ventricle will
also increase. Furthermore, due to the percutaneous
coronary intervention of right coronary artery complex
lesions with the consequent occlusion of ventricular
branches, a higher incidence of isolated right myo-
cardial infarction may be expected.
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Summary

Introduction. Kaposi sarcoma is a rare soft tissue tumor that may
form masses in the skin, lymph nodes, mucosa and many other
organs. It has a strong male predilection and is usually seen in the
older population. It is caused by human herpes virus 8. Risk factors
include compromised immune system, typically seen in patients
with human immunodeficiency virus infection or organ transplant
recipients. Case Report. We report a 66-year-old Caucasian wom-
an with no previous history of human immunodeficiency virus
infection, immunosuppressive therapy or organ transplantation. She
was referred to a plastic surgeon by a dermatologist due to a sus-
pected dermatofibroma presenting with one solitary, firm nodule
on the dorsal aspect of the foot that she reported to have occurred
a year before. A surgery was scheduled in 6 months, as the tumor
was assessed as benign. After excisional biopsy and histological
evaluation without immunohistochemical staining, that was not
available, a diagnosis of benign myofibroblastic tumor was made.
Later on, a new similar tumor on the hand appeared and the diag-
nosis was changed into a malignant tumor. Further pathological
examination, using immunohistochemical staining, confirmed
Kaposi sarcoma. The malignant cells showed positive immunostain-
ing for CD34, CD31, D2-40, WT1, bcl-2, and human herpes virus
8, but they were CD99 negative. Conclusion. Nonspecific clinical
presentation and absence of risk factors may mislead the doctors,
delay the biopsy and thus delay adequate treatment. In the same
time, histological similarities with other disorders and tumors may
be challenging for pathologists and lead to wrong diagnosis.

Key words: Sarcoma, Kaposi; Risk Factors; Histiocytoma, Benign
Fibrous; Immunity; Diagnosis, Differential; Morphological and
Microscopic Findings; Immunohistochemistry

Introduction

Kaposi sarcoma (KS) was first described by Mo-
ritz Kaposi in 1872, but it became well known in
the 80’s leading to stigmatization of persons with
acquired immune deficiency syndrome (AIDS). It
is a rare angioproliferative soft tissue tumor that can

SazZetak

Uvod. Kaposi sarkom je redak mekotkivni tumor koji moze formi-
rati tumore u kozi, limfnim ¢vorovima i brojnim drugim organima.
Ima izrazenu musku polnu predilekciju i obicno se vida u starijoj
populaciji. Izaziva ga humani herpes virus 8. Faktori rizika ukljucuju
kompromitovan imunostatus $to se obicno vida kod pacijenata pozi-
tivnih na virus humane imunodeficijencije ili sa transplantiranim or-
ganom. Prikaz slu¢aja. Prikazujemo 66 godina staru pacijentkinju
bele rase koja je negativna na virus humane imunodeficijencije, nije
na imunosupresivnoj terapiji i nije imala transplantaciju. Pacijentkinju
je uputio plasticnom hirurgu dermatolog zbog promene suspektne na
dermatofibrom, koju ima godinu dana, a koja se prezentovala u vidu
solitarnog ¢vora, ¢vrste konzistencije, lokalizovanog na dorzumu
stopala. Pacijentkinja je zakazana za Sest meseci jer je promena klinicki
procenjena kao benigna. Nakon ekscizione biopsije 1 histoloske analize,
bez imunohistohemijskog bojenja koje nije bilo dostupno, promena je
dijagnostikovana kao benigni miofibroblastni tumor. U daljem toku
sa pojavom recidiva i novog slicnog tumora na $aci, patohistoloska
dijagnoza je revidirana u tumor koji bi trebalo smatrati malignim.
Dalja imunohistohemijska analiza je omogucila postavljanje defini-
tivne dijagnoze Kaposijevog sarkoma. Maligne ¢elije su bile pozitivne
na CD34, CD31, D2-40, WT1, bcl-2; CD99 negativne i pozitivne na
humani herpes virus 8. Zakljucak. Nespecificna klinicka prezent-
acija 1 odsustvo faktora rizika mogu zavarati lekara, odloZiti biopsiju
i samim tim i adekvatno lecenje. Istovremeno histoloske slicnosti sa
drugim poremecajima i tumorima mogu biti problem za patologa i
usloviti postavljanje pogresne dijagnoze.

Kljuéne reéi: Kaposi sarkom; faktori rizika; dermatofibrom; imu-
nitet; diferencijalna dijagnoza; morfoloski i mikroskopski
nalazi; imunohistohemija

form masses in the skin, lymph nodes, mucosa and
many other organs. KS has strong male predilection
(in classic forms with a male to female ratio 17:1)
and is usually seen in older population of Mediter-
ranean origin [1]. It is caused by human herpes virus
8 (HHV-8) and it shows the distribution of this virus
in the world. Risk factors include compromised im-
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Abbreviations

KS — Kaposi sarcoma

HIV — human immunodeficiency virus

AIDS  —acquired immune deficiency syndrome
HHV-8 — human herpes virus 8

PG — pyogenic granuloma

mune system, either as a result of a disease or some
medication (iatrogenic form), typically seen in hu-
man immunodeficiency virus (HIV) patients or
organ transplant recipients. Clinically, there are four
subtypes of KS: classic, endemic, epidemic (HIV-
related) and immunosuppressive therapy related.
The classic form is most common in elderly men,
localized on legs and has a slow progression. En-
demic is seen in adult men and children in Africa
and it can be aggressive with generalized lymph
node involvement. Epidemic form occurs in people
with AIDS and it usually affects many body parts.
Immunosuppressive therapy related KS can be seen
in transplant patients and usually involves the skin.

The diagnosis is made by tissue biopsy and the
extent of disease can be assessed by different imag-
ing procedures. The therapy depends on the extent
of disease, subtype and immunological status of
patients and can involve surgery, local radiotherapy
and in wide spread forms biologic therapy and
chemotherapy. The most aggressive anaplastic
forms of KS may have a fatal outcome.

Case Report

We report a 66-year-old Caucasian woman with
no previous history of HIV infection, immunosup-
pressive therapy or organ transplantation. She was
referred to a plastic surgeon by a dermatologist due
to a suspected dermatofibroma of the skin presenting
as a solitary, firm, non-tender nodule on the dorsal
aspect of the left foot that she reported to have for a
year. Without specific medical history and no spe-
cific clinical presentation, KS was not considered as
differential diagnosis and the surgeon agreed with
the dermatologist’s on clinical diagnosis of der-
matofibroma. The tumor was a 5 mm nodule of
pinkish-brown color with smooth surface and firm
consistency (Figure 1). The patient was scheduled
for surgery in 6 months, since clinically the tumor
was assessed as benign. After excisional biopsy,
standard hematoxylin-eosin staining was performed
and histological evaluation was done. The pathologist
described a small tumor situated in the mid dermis,
composed of fascicles of spindle cells, with small
number of blood vessels. There was no cytological
atypia or tumor necrosis, only a few mitoses, so the
lesion was diagnosed as myofibroblastic tumor (Fig-
ure 2). Immunohistochemical analysis was not avail-
able at that moment. One year later, the patient pre-
sented with a recurrent tumor similar to the previous
one, on the dorsum of her hand. We performed an
excisional biopsy of both tumors. The tumors were
CD34 and bcl-2 positive, with some mitotic figures,
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Figure 1. Clinical presentation of tumors in KS patient (A-
KS close view, B- KS presentation on plantar side of foot,
C- multiple KS tumors on dorsal side of foot, D- KS on hand)
Slika 1. Klinicka prezentacija tumora kod pacijenta sa
Kaposi sarkomom (KS) (A-KS uvecano, B- KS na plantarnoj
strani stopala, C- visetruki KS tumori na dorzalnoj strani
stopala, D- KS na saci)

Figure 2. Histopathological presentation of the tumor stage
Kaposi sarcoma — first surgery (A-HE x 100, B-HE x 200)
Slika 2. Patohistoloska prezentacija tumora Kaposijevog
sarkoma-prva operacija (A-HE x 100, B-HE x 200)

affecting two separate body parts (foot and hand), so
the diagnosis of solitary fibrous tumor was made,
presuming that it must be considered as malignant
(Figures 3 and 4). In the meantime, the patient de-
veloped multiple nodules on both feet in a short pe-
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Figure 3. Histopathological presentation of the tumor stage
Kaposi sarcoma —second surgery (A-HE x 100, B-HE x 200)
Slika 3. Patohistoloska prezentacija tumora Kaposijevog
sarkoma — druga operacija (A-HE x 100, B-HE x 200)

riod of time. As the diagnosis was changed from a
solitary benign to recurrent malignant tumor with
multiple similar nodules, we decided to take off all
five new nodules on both feet and to consider revision
of previous histopathological reports. The final diagno-
sis was KS of the skin. The tumor was located in the

Figure 4. Histopathological presentation of the tumor
stage Kaposi sarcoma with immunohistochemical mark-
ers: A- HHVS, B-CD34, C-D2-40
Slika 4. PatohistoloSka prezentacija tumora Kaposi
sarkoma sa imunohistohemijskim bojenjem: A-humani
herpes virus-8, B-CD34, C-D2-40

whole dermis, and one of the excised lesions already
affected the subcutaneous tissue. The tumor tissue con-
sisted of fascicles of spindle cells and some whorled
patterns, with some extravasated red blood cells in the
intercellular spaces. The nuclei were oval, elongated,
without pleomorphism, but with some visible mitosis.
The capillary network was rather prominent with areas
of slit-like vascular spaces. The malignant cells were
positive for CD34, CD31, D2-40, WT1, bel-2, and HHV-
8, but CD99 negative. The patient was referred for fur-
ther oncological care. Chest computerized tomography
(CT) and abdominal magnetic resonance (MR) were
done. No mucosal lesions were detected, no lymph node
infiltrations and no visceral manifestations of the dis-
ease, so close follow up of the patient was planned with-
out additional therapy for the time being.

Discussion

Although the incidence of KS has increased 20-
fold during the spread of HIV infection in the 80’s
and 90’s, it is still a rare tumor, especially in gen-
eral population of non-immunocompromised peo-
ple. The classic form of KS that was diagnosed in our
patient is usually seen in older men presenting as
slowly growing lesions that appear in small number
and are bilaterally located on the lower limbs. They
are usually red-brown macules that slowly progress
to plaques and nodules. In more aggressive forms of
KS, usually HIV associated, lymph nodes may also
be involved.

In this case, the patient had a quite unusual devel-
opment of the disease with one solitary nodule that
persisted for a year as a tumor mimicking dermatofi-
broma that at one point developed sudden “dissemina-
tion” with multiple nodules without macular phase,
with both hand and foot involvement. The nonspe-
cific clinical presentation firstly of a solitary, firm
nodule deceived the dermatologist and the surgeon
and postponed the need for urgent biopsy. If the patient
presented with an advanced phase of the disease, with
multiple nodules, that might have triggered the doubt
that it was something else. The recurrent tumor and
occurrence on a remote area (opposite site hand) with
very similar histology helped making the diagnosis of
malignancy after all. On the other hand, different
manifestations of classic KS, such as disseminated
lymphadenopathy as described by Jeong and col-
leagues, can mislead the doctor in other direction, in
this case mimicking aggressive lymphoma [2]. Hand
involvement, as seen in our patient is rare. Considering
the fact that Sbiyaa et al. presented a case with an ag-
gressive form of classic KS with hand bone involve-
ment, we made an X-ray of the affected hand, but no
bone involvement was noticed [3].

A similar problem was noticed with pyogenic
granuloma (PG) as described by Harmelin A. et al.,
where KS was mimicking another tumor [4]. As clin-
ical presentations of skin tumors may vary, we expect
that histological evaluation will give us straight and
clear answers and solve all our dilemmas. Scott PL.
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et al. described a case where besides clinical features,
similar histological presentations were found in KS
and pyogenic granuloma-like KS, and emphasized
that histological diagnosis can also be very challeng-
ing [5]. Overlapping histological features of PG and
PG-like KS, such as epidermal collarette resulting
from nodular prominence, ulceration and inflamma-
tion, and lobular proliferation of capillaries can create
a problem for pathologists [6]. In the early patch stage
of KS the histological appearance of the lesion can be
close to various inflammatory dermatoses, granulo-
matous and interstitial skin diseases and tumors. As
Grayson W. et al. emphasized, differential diagnosis
can be challenging as there are many conditions and
diseases varying from completely benign to many dif-
ferent malignant ones, that can have a similar, not only
clinical, but also histopathological presentation [7].
Since the waiting list for surgery of presumed be-
nign skin lesions is rather long, and we clinically as-
sumed that this was a dermatofibroma, the histological
appearance of spindle cell lesion in a rather uncommon
location, with absence of immunohistochemical mark-
ers, it postponed the final diagnosis of a malignant dis-
ease. Another issue is that doctors tend to think about
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specific diseases as part of some syndromes, in this case
immunosuppressive conditions such as AIDS or a trans-
plant recipient, and thus miss a wider picture that in-
volves absence of risk factors and atypical presentations.
Health care providers of any specialization, especially
dermatologists and dentists, should think about this
disease even in non-risk related groups, in order to re-
duce underestimation of any suspicious plaque or nod-
ule and thus postpone adequate treatment.

Conclusion

Since Kaposi sarcoma is not widespread in gen-
eral population, and Europe is a non-endemic terri-
tory, we usually do not think about it if the patient is
not in typical risk groups. Nonspecific clinical pres-
entation, unusual location and absence of risk factors
can mislead the physician, delay the biopsy and thus
also delay adequate treatment. At the same time, his-
tological similarities with other disorders and tumors
can be challenging for pathologists and sometimes
lead to wrong diagnosis. Raising awareness of Ka-
posi sarcoma is important as it can prevent delay of
adequate treatment.
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Summary

Introduction. In 1907, the City Council of Novi Sad authorized
the building of a new city hospital. The complex of hospital build-
ings was planned as a modern pavilion-style hospital with a 300
bed capacity. Foundation. The Pavilion 1 was intended for Admit-
ting Department, Management and Administrative Departments.
The facade of this building was decorated with a monumental
mosaic of two angels. The Pavilion 2 was built for Departments of
Surgery and Gynecology, whereas the Pavilion 3 included depart-
ments for patients with internal diseases, patients with skin and
venereal diseases and maternity ward, but occasionally some infec-
tious and neurological patients were treated there as well. In 1912,
two new buildings were built: the first was the Antitrachoma De-
partment and the other for patients with tuberculosis. During the
First World War, the City Hospital was turned into a military hos-
pital for the wounded, and also for those suffering from abdominal
and typhoid fever, as well as from Spanish fever. Period between
the two world wars. Since 1921, the founder of the hospital and
its name have changed, and it has become the General State Hos-
pital. After young physicians, educated at famous European medi-
cal centers, were employed, the Novi Sad State Hospital experi-
enced a great advancement, especially in the field of surgery. In
1922, a new building was built, where the Bacteriological Station
and the Pasteur Institute were established. The problems that the
City Hospital was facing transferred to the General State Hospital,
and were mostly financial. Before the Second World War, the State
Hospital had a 455 bed capacity. After the Hungarian armed forces
occupied Novi Sad in May 1941, the hospital director and all the
ward physicians were replaced by Hungarian military doctors who
worked there until September 1944.

Key words: History of Medicine; History, 20th Century; Hos-
pitals; Architecture; Facility Design and Construction; Equip-
ment and Supplies, Hospital; Physicians; Yugoslavia;

SaZetak

Uvod. Godine 1907. gradska vlast u Novom Sadu donela je
odluku da se zida nova bolnica. Kompleks zgrada bio je planiran
po modernom paviljonskom tipu sa kapacitetom 300 postelja.
Osnivanje. U Paviljonu 1 bilo je Prijemno odeljenje, Uprava i
Administracija. Zabat ove zgrade bio je dekorisan kompozici-
jom u mozaiku koja je predstavljala sliku dva monumentalna
andela. U Paviljonu 2 nalazilo se Odeljenje hirurgije i Odeljenje
ginekologije. U Paviljonu 3 bilo je Odeljenje za unutrasnje
bolesti ali su tu bile i porodilje, pacijenti sa koznim i veneri¢nim
bolestima, bolesnici od zaraznih ili nervnih bolesti. Godine
1912. podizu se dva nova objekta — jedan je Antitrahomno
odeljenje, a drugi Antibuberkulozno. Tokom Prvog svetskog
rata Gradska bolnica je koriS¢ena kao vojna bolnica za ranjenike:
tu su lezali i oboleli od trbusnog i pegavog tifusa i oboleli od
$panske groznice. Period izmedu dva svetska rata. Od 1921.
godine menja se osniva¢ bolnice i naziv — postaje Drzavna
bolnica. Angazovanjem mladih lekara edukovanih u poznatim
evropskim centrima medicine, bolnica u Novom Sadu dozivljava
procvat, naro€ito hirurgija. Godine 1922. podize se novo zdanje
u kojem ¢e biti osnovani Bakterioloska stanica i Pasterov zavod.
Problemi koje je imala Gradska bolnica u svom radu preneli su
se na Drzavnu bolnicu i uglavnom su bili finansijske prirode.
Pred Drugi svetski rat bolnica ima 455 kreveta. Posle okupac-
ije madarske vojske, u maju 1941. godine, direktor bolnice i
svi Sefovi su zamenjeni madarskim vojnim lekarima koji su
tu radili do septembra 1944. godine.

Kljuéne redi: istorija medicine; istorija, 20. vek; bolnice;
arhitektura; projektovanje i izgradnja objekata; oprema i snab-
devenost bolnice; lekari; Jugoslavija
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Timeline — Hospitals in Novi Sad before the 20th
Century

— 1730: An Orthodox Hospital was situated in the
Courtyard of the St. Nicholas Church [1];

— 1754: A Catholic Hospital was built [2, 3];

— 1754: A Jewish Hospital was built [4];

— 1859: "Stddtische Spital” (small city hospital)
was founded [3];

— 1873: The Main City Hospital was built with a
160 hospital bed capacity and Departments of Surge-
ry and Internal Medicine, but patients with other di-
seases were also treated there: women during pre-
gnancy and childbirth, women with gynaecologic di-
seases, patients with eye, ear, skin and venereal dise-
ases, patients with infectious diseases, tuberculosis,
as well as patients with mental diseases [2, 5];

— 1876: A Hospital Association was established,
for the Merchant Youth [6].

Introduction

At the beginning of the twentieth century, Novi
Sad had about 28.000 inhabitants [7] and the need
for a new and modern hospital increased significant-
ly. In 1907, the City Council of Novi Sad authorized
the building of a new city hospital. The chosen loca-
tion was on the outskirts of Novi Sad, at the back of
the Artesian Bath (later Jodna Spa) and the Calvary.
The plans for the new hospital were made by the City
Construction Authorities and approved by the Urban
Authorities [5] that helped the building donating
200.000 crowns. The project for the hospital complex
was made by architect Gyorgy Kopeczek (1864—
1920) from Budapest, and the construction was en-
trusted to the Novi Sad building constructors Vilmos
Linarich and Peklo Bela (1867—1960). The building
of the hospital began in 1907, and it was completed
at the end of 1909 [§].

Foundation

The complex of the City Hospital was planned
and built on the corner of Rakoczi Ferenc and Kor-
haz streets (today Futoski Road and Hajduk Veljk-
ova Street) as a modern pavilion-style hospital with
a 300 bed capacity (Figure 1) [7]. Firstly, three
large and three small objects were built, for the sick
and others for technical supplies [7]. Some were
built in the years to come (Scheme 1) [9].

In the main building, Pavilion 1 was intended for
Admitting and Administrative Departments. The Pa-
vilion 2 was built for Departments of Surgery and
Gynecology, whereas the Pavilion 3 included depart-
ments for patients with internal diseases, patients with
skin and venereal diseases and maternity ward, but
occasionally some infectious and neurological patients
were treated there as well [10].

Behind the pavilions, a house for nuns and tech-
nical rooms were situated [5, 7] as well as a morgue
(at an unknown location, today it does not exist) [11].

The main building was facing the Futoski road
with a facade in the Secession architecture style. In
the front of Pavilion 1, there was landscaped park
with many trees arranged to reduce the traffic noise
disturbing the hospital patients [12]. It was reasonable
solution, because nearby was the last station of the
White tram-line (from 1911-1958) (Figure 2).

The facade of the main building was decorated
on the gable: a mosaic connecting Christianity and
Antiques, a composition that symbolizes the alle-
gory with two monumental angels. Between them,
the year when the hospital was completed, 1909 is
written. The female figures of angels are placed in a
semicircle, turned to one another with large out-
spread wings and halos over them. On the left side is
Hygeia, the antique goddess of health, as a young girl
who carries a glass of remedy to heal the diseased
from the disease represented by a snake. The second

2 , XL - . L\
Figure 1. Aerial photo of the Hospital and Calvary made in 1926 (Courtesy of Dusan V. Salati¢: Novi Sad Chapels.
Prometej. Novi Sad, 2013)
Slika 1. Avionski snimak bolnice i Kalvarije iz 1926. godine (Ljubaznoséu Dusana V. Salati¢a: Novosadske kapele.
Prometej. Novi Sad, 2013)
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Scheme 1. A draft of Hospital facilities (probably after
1922), the corner of Rakoczy Ferancz and Korhaz streets
(now Futoska and Hajduk Veljkova Street) in Novi Sad
Shema 1. Nacrt bolnickih objekata (verovatno posle 1922.
godine) ugao ulice Rikoczy Ferancz i Korhaz (danas

Futoska i Hajduk Veljkova ulica) u Novom Sadu

Legend: Pavilion 1. Admitting Department, Management and Administra-
tive Departments, Pavilion 2. Surgery and Gynecology Department,
Pavilion 3. Department of Internal Diseases, Maternity Ward, Department
for Skin and Venereal Diseases, Pavilion 4. Home for nuns employed in
the Hospital, Pavilion 5. Antitrachoma Department, Pavilion 6. Depart-
ment of Tuberculosis and Infectious Diseases, Pavilion 7. Building for
technical eqipment and medical supplies (later Department of Pathology),
Pavilion 8. Department of other infectios diseases, Pavilion 9. Department
of Psychiatry, Pavilion 10. Bacteriology Station and Pasteur Institute,
Pavilion 11. The Hospital Pharmacy, Pavilions 12 and 13. Department
of Hygiene, Pavilion 14. Department of Pathology and the Morgue
Legenda: Paviljon 1. Glavna zgrada sa prijemnim odeljenjem, upravom
i administracijom, Paviljon 2. Odeljenje za hirurske i ginekoloske boles-
nike, Paviljon 3. za internisticke bolesnike, porodiljstvo i kozno-venericne
bolesnike, Paviljon 4. Dom casnih sestara zaposlenih u bolnici, Paviljon
5. Odeljenje za lecenje infekcije oka trahomom, Paviljon 6. Odeljenje za
bolesnike sa zaraznim bolestima i tuberukulozom, Paviljon 7. Zgrada sa
tehnickom opremom i medicinskim materijalom (kasnije Prosektura),
Paviljon 8. Odeljenje za lecenje drugih zaraznih bolesti, Paviljon 9.
Odeljenje za psihijatriju, Paviljon 10. Bakterioloska stanica i Pasterov
Zavod, Paviljon 11. Bolnicka apoteka, Paviljoni 12. i 13. Higijenski zavod,
Paviljon 14. Prosektura i mrtvacnica

figure complements the goddess of health and gives
a Christian meaning to the composition. In her hands
is an hourglass that symbolizes the eternal passage
of time and mortality, while the book, the Bible,
warns everybody that those who believe will live
after death. In the middle of the upper part, the coat
of arms of the newly founded Socialist Federal Re-
public of Yugoslavia was added [8]. Above the central
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MOBH €A NOVI SAD
Apwamws Govwins — Driavna bolnica

Figure 2. Old postcard of the State Hospital from 1920
(Courtesy of Prof. Dr. Aleksandra Kapamadzija)

Slika 2. Stara razglednica Drzavne bolnice iz 1920. go-
dine (Ljubaznoscu prof. dr Aleksandre Kapamadzije)

part of the building was a clock tower seen in old
postcards [11, 12], removed in the middle of the 20"
century under unclear circumstances [8].

In the main building, the Admitting and Administra-
tive Departments were originally located: on the ground
floor there were waiting rooms, doctors’ offices, admin-
istration and directors’ offices and bathrooms; in the
basement there was a pharmacy, histology laboratory
[13], bathroom, warehouse, and a kitchen [8].

In the second row, there were two buildings. In Pavilion
2, the Departments of Surgery and Gynecology were set-
tled. The operating theatre was on the first floor, rooms for
male and female patients were separated on the ground
floor and the first floor. In Pavilion 3, Department for In-
ternal Diseases and the Maternity Department were lo-
cated. Although the pavilions were intended for certain
categories of patients, they were not strictly separated [7].
Many patients with skin problems or venereal diseases
were treated as outpatients or they were hospitalized in the
Internal Department [7, 10]. The Hospital was equipped
with a modern X-ray which was probably in the basement
of the Surgery Department.

In the third row of buildings, between Pavilions

2 and 3, Pavilion 4 was located, much smaller than
the previous ones and the building was designed
symbolizing a cross. It was designed to accommo-
date nuns who assisted physicians and took care of
the patients. The building consisted of a dormitory,
a living room, a patient room, a dining room, a bath-
room and a chapel [14].
. The first hospital director was Dr. Aleksandar
Sandor Sosberger, who was also the head of the Gyne-
cologic and Dermatovenereology Department until
1919. He was the first to have performed a Cesarean
section (1910) and abdominal hysterectomy (1912) [15].
The head of the Surgery Department was Dr. Ferdinand
Nandor Brezovski, who graduated from medicine in
Budapest and specialized in surgery and gynecology
in Dresden and Berlin [16]. The Head of the Internal
Department was Dr. Pura Trifkovi¢. At that time, 6
doctors were employed in the hospital, and nursing care
was exclusively performed by about 20 nuns [7].
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Until the First World War, medical supplies were
acquired from private pharmacies through “pharmacy
lists” for each patient [17]. It is very likely that the nurs-
ing home pharmacy also had basic drugs for nursing
patients [5]. The hospital pharmacy was not established
until 1922 [5] and its chief was Svetozar Alargi¢, Mas-
ter of Pharmacy [18].

In 1912, behind the Pavilion 3, a new building was
built, the Pavilion 5 - Antitrachoma Department with
a 96 bed capacity. At that time, trachoma eye infection
was very widespread in Vojvodina [7] and it was nec-
essary to form a center for the treatment and eradica-
tion of this infection. In 1927, a Department for Eye
Diseases was established, and today, Eye Clinic is still
located in the same building. The first head of the De-
partment was Dr. Jefta Stojakovic, a specialist in oph-
thalmology [7]. In the same year, the Department of
Ear, Nose and Throat Diseases was founded, today the
Otorhinolaryngology Clinic, and it was located in the
basement of the same pavilion. The Department was
headed by Dr. Slobodan Mati¢ [7].

Until 1912, several new hospital facilities were built:
Pavilion 11, for neurological and psychiatric patients,
hospital section for anatomy and pathology (Pavilion 14),
and the hospital chapel (unknown location), but none of
the two buildings exists any more [5, 7]. Before the begin-
ning of the First World War, the hospital had 8 doctors,
about 400 beds, 5 departments and 5 employees [7].

The period between the two world wars

During the First World War, the City Hospital
served as a military hospital for wounded and sick
Austro-Hungarian soldiers, and even new barracks
with a 100 bed capacity were built for those suffering
from abdominal and typhoid fever [7, 19]. A new prob-
lem arose in 1918/19, when the epidemic of Spanish
fever emerged. The capacity of the Department of In-
fectious Diseases was very small, so patients with in-
fectious diseases were housed in wards around the
hospital [7, 19]. Such organization did not provide iso-
lation of the infected patients, so infections were trans-
mitted to other hospitalized patients [19, 20].

After the end of the First World War in 1918, Vo-
jvodina joined the Kingdom of Serbs, Croats and
Slovenes. In 1919, the new director of the City Hospital
was Dr. Pura Tr1fkov1c (1919-1932), and after him it
was Dr. Risto Mileti¢ Sain (1932-1941). New Heads of
Departments were also appointed: Head of the Depart-
ments of Internal and Infectious Diseases was Dr. Dura
Trifkovi¢, Head of the Department of Surgery was Dr.
Stanko Matanovi¢ (1920), Head of the Department of
Gynecology and Obstetrics was Dr. Miladin Velickov
Svinjarev, Head of the Department of Skin and Vene-
real Diseases was Dr. Jovan Nenadovi¢, Head of the
Department of Eye Diseases was Dr. Borislav Miric,
and Head of the Hospital section for anatomy and pa-
thology was Dr. Pavle Strasser (1921) [5]. Since 1921,
the founder of the hospital and its name have changed,
and it has become the General State Hospital. After
young physicians, educated in famous European med-
ical centers, were employed, the Novi Sad General

State Hospital experienced a great advancement, espe-
cially in the field of surgery.

In 1932, Dr. Vladimir Jakovljevi¢ became the Head
of the Department of Surgery. He graduated from medi-
cine in Budapest and specialized in surgery in Paris, Ber-
lin, Munich and Heidelberg. He was a very capable gen-
eral surgeon who first performed duodenopancreatec-
tomy (1935) and was an expert in biliary surgery. In the
same year, he also performed the first pulmectomy [16].

Between 1920 and 1922, a building for the treatment
of patients with tuberculosis was built (Pavilion 6). The
building only had a ground floor, the rooms accom-
modated a smaller number of beds, and on the south
side of the building there was a long hallway for helio-
therapy.

At the same time, a new building (Pavilion 10)
was built for the Bacteriological Station and the Pas-
teur Institute, which was founded in 1922 [21-23].
The Bacteriological Station was managed by Dr.
Petar Svarc. The Pasteur Institute was founded and
managed by Dr. Adolf Hempt (1874—1943) who
modified the vaccine against rabies in 1925, and it
was accepted by most European countries [24].
These two institutions united in 1924, into the Epi-
demiological Institute, that became the Institute of
Public Health in 1926. Today, the Pasteur Institute
is on the list of cultural monuments of the Republic
of Serbia and consists of three parts: the main build-
ing of the Pasteur Institute, the wooden house where
Dr. Hempt and his family lived (the “Deker’s Bar-
racks”) and the memorial bust of Louis Pasteur in
front of the Institute [12, 21, 22]. In 1930, two new
buildings (Pavilions 12 and 13) were built in the im-
mediate vicinity of the Pasteur Institute, which are
now used by the Clinic of Infectious Diseases [25].

In 1927, the Section of Orthopedics was established
within the Surgery Department and was placed in the
unused facilities in the basement of the Surgical Pavil-
ion 2. Orthopedic and traumatic patients were treated
by general surgeons [5, 26, 27].

In 1921, a Hospital Pathology Department was
opened in the General State Hospital with Dr. Pavle
Strasser as the Head of the Department (1872—1927).
The Department was housed in a small unoccupied
building consisting of two rooms, one of which was
used for autopsies and the other for the preservation of
bodies (Pavilion 14) [13, 28]. During 1933-4, the De-
partment of Pathology was situated in a larger building
(probably Pavilion 7). During the occupation, Hungar-
ian military doctors worked at the Department [29].

In 1927, the Department of Ear, Nose and Throat
was established in the basement of the Pavilion 5. The
Head of the Department was Dr. Slobodan Mati¢, a
well educated doctor and an excellent surgeon [7]. The
first operations were performed in 1936 on the ground
floor of the Eye Clinic: surgeries of the tonsils, sinuses,
ears, endoscopic throat surgeries, esophagus and bron-
chia were performed [30].

In 1928, the Radiology Department was founded
under the leadership of Dr. Dimitrije Nestorovi¢. The
department was located in the basement of the Depart-
ment of Surgery [5, 7, 31].
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When the hospital was built, it was a modern and
well equipped health institution: bedding capacity,
number and quality of staff, equipment and architectur-
al-functional solutions for individual objects were com-
pletely in line with the hospital standards of that time.
After the First World War, the Department of Infectious
Diseases needed expansion, but there were no financial
incentives for the construction of new facilities. The
problems of the City Hospital continued, and the Gen-
eral City Hospital faced hardships primarily of financial
nature [7]. Approximately 20% of patients paid the costs

189

of treatment themselves, while the state paid for the re-
maining 80% [32].

Before the Second World War, the General State Hos-
pital had a 455 bed capacity [33]. After the Hungarian
armed forces occupied Novi Sad in May 1941, the hos-
pital director and all the Head physicians were replaced
by Hungarian military doctors and the occupational
Military Administration appointed Bela Tesenji and then
Antal Dzini¢ the director; all the heads of the department
were replaced [18]. They managed the hospital until Sep-
tember 1944, when Novi Sad was liberated.
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UPUTSTVO ZA AUTORE

Casopis Medicinski pregled objavljuje radove koji prethod-
no nisu objavljeni niti poslati u drugi ¢asopis. U Casopisu mogu
biti objavljeni radovi iz razli¢itih oblasti biomedicine, koji su
namenjeni lekarima razli¢itih specijalnosti.

Od 1. januara 2013. godine Medicinski pregled je po¢eo da
koristi usluge e-Ur — Elektronskog uredivanja ¢asopisa. Svi
korisnici sistema — autori, recenzenti i urednici, moraju biti
registrovani korisnici sa jednom elektronskom adresom.

Korisnici Casopisa treba da se registruju na adresi:

http://aseestant.ceon.rs/index.php/medpreg/user/register

Prijava rada treba da se ucini na adresi:

http://aseestant.ceon.rs/index.php/medpreg/

U postupku prijave neophodno je da se posalje saglasnost i
izjava autora i svih koautora da rad nije delimi¢no ili u celini
objavljen ili prihvac¢en za Stampu u drugom casopisu.

Elektronsko uredivanje ¢asopisa obezbeduje koriséenje sis-
tema CrossCheck, koji prijavljene radove automatski proverava
na plagijarizam i autoplagijarizam. Autori ne bi smeli da posalju
isti rad u vise ¢asopisa istovremeno. Ukoliko se to desi, glavni
urednik casopisa Medicinski pregled ima pravo da rad vrati
autorima bez prethodnog slanja rada na recenziju; da odbije
Stampanje rada; da se obrati urednicima drugih ¢asopisa u koje
je rad poslat ili da se obrati direktoru ustanove u kojoj su autori
rada zaposleni.

Primaju se samo radovi koji su napisani na engleskom jez-
iku, uz sazetak rada i naslov rada koji treba da budu napisani
na engleskom i srpskom jeziku.

Radove koji su pristigli u asopis Medicinski pregled preg-
leda jedan ili viSe ¢lanova Uredivackog odbora Casopisa. Oni
radovi koji su napisani prema pravilima Casopisa 3alju se na
anonimnu recenziju kod najmanje dva recenzenta, struénjaka
iz odgovarajuce oblasti biomedicine. Nacinjene recenzije ra-
dova pregleda glavni urednik ili ¢lanovi Uredivackog odbora
i one nisu garancija da ¢e rad biti prihvacen za Stampu. Ma-
terijal koji je pristigao u ¢asopis ostaje poverljiv dok se rad nala-
zi na recenziji, a identitet autora i recenzenata su zasti¢eni, osim
u slucaju ako oni odluce drugacije.

U cCasopisu Medicinski pregled objavljuju se: uvodnici, orig-
inalni ¢lanci, prethodna ili kratka saopstenja, pregledni ¢lanci,
struéni ¢lanci, prikazi slucajeva, ¢lanci iz istorije medicine i
drugi ¢lanci.

1. Uvodnici — do 5 strana. Sadrze miSljenja ili diskusiju o
posebno znacajnoj temi za Casopis, kao i o podacima koji su
Stampani u ovom ili nekom drugom casopisu. Obic¢no ih pise
jedan autor po pozivu.

2. Originalni ¢lanci — do 12 strana. Predstavljaju rezultate
istrazivanja autora rada i njihovo tumacenje. Istrazivanje treba
da bude obradeno i izloZzeno na nacin da se moze ponoviti, a
analiza rezultata i zakljucci jasni da bi se mogli proveriti.

3. Pregledni ¢lanci — do 10 strana. Predstavljaju sistematsko,
sveobuhvatno i kriticko izlaganje problema na osnovu anal-
iziranih i diskutovanih podataka iz literature, a koji oslikavaju
postojecu situaciju u odredenom podrucju istrazivanja. Liter-
atura koja se koristi u radu mora da sadrzi najmanje 5 radova
autora ¢lanka iz uze nau¢ne oblasti koja je opisana u radu.

4. Prethodna ili kratka saopStenja — do 4 strane. Sadrze
izuzetno vazne nauéne rezultate koje bi trebalo objaviti u §to
kracem vremenu. Ne moraju da sadrze detaljan opis metod-
ologije rada i rezultata, ali moraju da imaju sva poglavlja kao
originalni ¢lanci u sazetoj formi.

5. Struéni €lanci — do 10 strana. Odnose se na proveru ili
prikaz prethodnog istrazivanja i predstavljaju koristan izvor za
Sirenje znanja i prilagodavanja originalnog istrazivanja
potrebama postojece nauke i prakse.

6. Prikazi sluc¢ajeva — do 6 strana. Opisuju retke sluéajeve
iz prakse. Sli¢ni su stru¢nim ¢lancima. U ovim radovima pri-

kazuju se neuobicajeni oblici i tokovi oboljenja, neocekivane
reakcije na primenjenu terapiju, primene novih dijagnosti¢kih
procedura ili retke i nove bolesti.

7. Clanci iz istorije medicine — do 10 strana. Ovi ¢lanci opis-
uju dogadaje iz proslosti sa ciljem da omoguce oCuvanje
medicinske i zdravstvene kulture. Imaju karakter stru¢nih ¢lanaka.

8. Ostali ¢lanci — U casopisu Medicinski pregled objav-
ljuju se feljtoni, prikazi knjiga, izvodi iz strane literature,
izvestaji sa kongresa i struc¢nih sastanaka, saopstenja o radu
pojedinih zdravstvenih organizacija, podruznica i sekcija,
saopsStenja UredniStva, pisma UredniStvu, novosti u medicini,
pitanja i odgovori, strucne i staleSke vesti i ¢lanci napisani u
znak secanja (In memoriam).

Priprema rukopisa

Kompletan rukopis, ukljucujuéi tekst rada, sve priloge i
propratno pismo, treba poslati na elektronsku adresu koja je
prethodno navedena.

Propratno pismo:

—mora da sadrzi izjavu svih autora da se radi o originalnom
radu koji prethodno nije objavljen niti prihvacen za Stampu u
drugim ¢asopisima;

— autori svojim potpisom preuzimaju odgovornost da rad
ispunjava sve postavljene uslove i da ne postoji sukob interesa i

— autor mora navesti kategoriju ¢lanka (originalni rad, pre-
gleni rad, prethodno saopstenje, strucni rad, prikaz slucaja, rad
iz istorije medicine, itd.).

Rukopis

Opsta uputstva

Tekst rada treba da bude napisan u programu Microsoft
Word za Windows, na A4 formatu stranice (sve Cetiri margine
2,5 cm), proreda 1,5 (isto vazi i za tabele), fontom Times New
Roman, veli¢inom slova 12 pt. Neophodno je koristiti
medunarodni sistem mernih jedinica (SI), uz izuzetak tem-
perature (° C) i krvnog pritiska (mmHg).

Rukopis treba da sadrzi sledece elemente:

1. Naslovna strana

Naslovna strana treba da sadrzi: kratak i saZet naslov rada,
bez skracenica, skraceni naslov rada (do 40 karaktera), imena
i prezimena autora (ne viSe od 6) i afilijacije svih autora. Na dnu
strane treba da piSe ime, prezime i titula autora zaduzenog za
korespondenciju, njena/njegova adresa, elektronska adresa, broj
telefona i faksa.

2. Sazetak

Sazetak ne moze da sadrzi vise od 250 reci niti skracenice.
Treba da bude strukturisan, kratak i sazet, sa jasnim pregledom
problema istrazivanja, ciljevima, metodama, znacajnim rezul-
tatima i zakljuccima.

Sazetak originalnih i stru¢nih ¢lanaka treba da sadrzi uvod
(sa ciljevima istrazivanja), materijale i metode, rezultate i
zakljucak.

Sazetak prikaza slucaja treba da sadrzi uvod, prikaz slucaja
i zakljucak.

Sazetak preglednih ¢lanaka treba da sadrzi Uvod, podnas-
love koji odgovaraju istima u tekstu i Zakljucak.

Navesti do 10 klju¢nih reci ispod sazetka. One su pomo¢
prilikom indeksiranja, ali autorove kljuéne rec¢i mogu biti iz-
menjene u skladu sa odgovaraju¢im deskriptorima, odnosno
terminima iz Medical Subject Headings, MeSH.

Sazetak treba da bude napisan na srpskom i engleskom jez-
iku. Sazetak na srpskom jeziku trebalo bi da predstavlja prevod
sazetka na engleskom, $to podrazumeva da sadrzi jednake
delove.

3. Tekst ¢lanka

Originalni rad treba da sadrzi slede¢a poglavlja: Uvod (sa
jasno definisanim ciljevima istrazivanja), Materijal i metode,
Rezultati, Diskusija, Zakljucak, spisak skracenica (ukoliko su




koris¢ene u tekstu). Nije neophodno da se u posebnom poglav-
lju rada napise zahvalnica onima koji su pomogli da se
istrazivanje uradi, kao i da se rad napise.

Prikaz slucaja treba da sadrzi slede¢a poglavlja: Uvod (sa
jasno definisanim ciljevima), Prikaz slucaja, Diskusija i
Zakljucak.

Uvod

U poglavlju Uvod potrebno je jasno definisati predmet
istrazivanja (prirodu i znacaj istrazivanja), navesti znacajne na-
vode literature i jasno definisati ciljeve istrazivanja i hipoteze.

Materijal i metode

Materijal i metode rada treba da sadrze podatke o vrsti
studije (prospektivna/retrospektivna, uslove za ukljucivanje i
ogranicenja studije, trajanje istrazivanja, demografske podatke,
period pracenja). Detaljno treba opisati statisticke metode da
bi ¢itaoci rada mogli da provere iznesene rezultate.

Rezultati

Rezultati predstavljaju detaljan prikaz podataka koji su do-
bijeni istrazivanjem. Sve tabele, grafikoni, sheme i slike moraju
biti citirani u tekstu rada i oznaceni brojevima po redosledu
njihovog navodenja.

Diskusija

Diskusija treba da bude koncizna, jasna i da predstavlja
tumacenje i poredenje rezultata studije sa relevantnim studi-
jama koje su objavljene u domacoj i medunarodnoj literaturi.
U poglavlju Diskusija potrebno je naglasiti da li su postavljene
hipoteze potvrdene ili nisu, kao i istaknuti znacaj i nedostatke
istrazivanja.

Zakljucak

Zakljucci moraju proistec¢i iskljucivo iz rezultata istrazivanja
rada; treba izbegavati uopsStene i nepotrebne zakljucke.
Zakljucci koji su navedeni u tekstu rada moraju biti u saglas-
nosti sa zaklju¢cima iz Sazetka.

4. Literatura

Potrebno je da se literatura numerise arapskim brojevima
redosledom kojim je u tekstu navedena u parentezama; izbega-
vati nepotrebno velik broj navoda literature. Casopise bi treba-
lo navoditi u skra¢enom obliku koji se koristi u Index Medicus
(http://www.nlm.nih.gov/tsd/serials/lji.html). Pri citiranju lit-
erature koristiti Vankuverski sistem. Potrebno je da se navedu
svi autori rada, osim ukoliko je broj autora veéi od Sest. U tom
slucaju napisati imena prvih Sest autora praceno sa et al.

Primeri pravilnog navodenja literature nalaze se u nastavku.

Radovi u ¢asopisima

* Standardni rad

Ginsberg JS, Bates SM. Management of venous thromboembo-
lism during pregnancy. J] Thromb Haemost 2003;1:1435-42.

* Organizacija kao autor

Diabetes Prevention Program Research Group. Hypertension,
insulin, and proinsulin in participants with impaired glucose toler-
ance. Hypertension 2002;40(5):679-86.

* Bez autora

21st century heart solution may have a sting in the tail. BMJ.
2002;325(7357):184.

* Volumen sa suplementom

Magni F, Rossoni G, Berti F. BN-52021 protects guinea pig
from heart anaphylaxix. Pharmacol Res Commun 1988;20 Suppl
5:75-8.

* Sveska sa suplementom

Gardos G, Cole JO, Haskell D, Marby D, Pame SS, Moore P.
The natural history of tardive dyskinesia. J Clin Psychopharmacol
1988:8(4 Suppl):31S-37S.

* Sazetak u Casopisu

Fuhrman SA, Joiner KA. Binding of the third component of
complement C3 by Toxoplasma gondi [abstract]. Clin Res
1987;35:475A.

Knjige i druge monografije
+ Jedan ili viSe autora

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Me-
dical microbiology. 4th ed. St. Louis: Mosby; 2002.

* Urednik (urednici) kao autor (autori)

Danset J, Colombani J, eds. Histocompatibility testing 1972.
Copenhagen: Munksgaard, 1973:12-8.

* Poglavlje u knjizi

Weinstein L, Shwartz MN. Pathologic properties of invading
microorganisms. In: Soderman WA Jr, Soderman WA, eds. Patho-
logic physiology: mechanisms of disease. Philadelphia: Saunders;
1974. p. 457-72.

* Zbornik radova sa kongresa

Christensen S, Oppacher F. An analysis of Koza’s computa-
tional effort statistic for genetic programming. In: Foster JA, Lut-
ton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic program-
ming. EuroGP 2002: Proceedings of the Sth European Conference
on Genetic Programming; 2002 Apr 3-5; Kinsdale, Ireland. Berlin:
Springer; 2002. p. 182-91.

* Disertacija

Borkowski MM. Infant sleep and feeding: a telephone survey
of Hispanic Americans [dissertation]. Mount Pleasant (MI): Cen-
tral Michigan University; 2002.

Elektronski materijal

* Clanak iz ¢asopisa u elektronskom formatu

Abood S. Quality improvement initiative in nursing homes:
the ANA acts in an advisory role. Am J Nurs [Internet]. 2002 Jun
[cited 2002 Aug 12];102(6):[about 1 p.]. Available from: http:/www.
nursingworld.org/AJN/2002/june/ Wawatch.htmArticle

* Monografija u elektronskom formatu

CDI, clinical dermatology illustrated [monograph on CD-
ROM]. Reevs JRT, Maibach H. CMEA Multimedia Group, pro-
ducers. 2nd ed. Version 2.0. San Diego:CMEA;1995.

* Kompjuterska datoteka

Hemodynamics III: the ups and downs of hemodynamics [com-
puter program]. Version 2.2. Orlando (FL): Computerized Educa-
tional Systems; 1993.

5. Prilozi (tabele, grafikoni, sheme i slike)

BROJ PRILOGA NE SME BITI VECI OD SEST!

Tabele, grafikoni, sheme i slike se postavljaju kao posebni
dokumenti.

— Tabele i grafikone bi trebalo pripremiti u formatu koji je
kompatibilan programu u kojem je napisan tekst rada. Slike bi
trebalo poslati u jednom od sledec¢ih oblika: JPG, GIF, TIFF,
EPS.

— Svaki prilog mora biti obeleZen arapskim brojem prema
redosledu po kojem se navodi u tekstu rada.

— Naslovi, tekst u tabelama, grafikonima, shemama i leg-
ende slika bi trebalo da budu napisani na srpskom i engleskom
jeziku.

— Nestandardne priloge oznaciti u fusnoti uz koris¢enje
slede¢ih simbola: * § £, §, |, 9, ** T 1,1 1.

— U legendi slika trebalo bi napisati koris¢eno uvelicanje
okulara i objektiva mikroskopa. Svaka fotografija treba da ima
vidljivu skalu.

— Ako su tabele, grafikoni, sheme ili slike ve¢ objavljene,
navesti originalni izvor i priloziti pisano odobrenje autora za
njihovo koris¢enje.

— Svi prilozi ¢e biti Stampani kao crno-bele slike. Ukoliko
autori zele da se prilozi Stampaju u boji, obavezno treba da plate
dodatne troskove.

6. Dodatne obaveze

AUTORITSVI KOAUTORI RADA OBAVEZNO TREBA
DA PLATE GODISNJU PRETPLATU ZA CASOPIS
MEDICINSKI PREGLED. U PROTIVNOM, RAD NECE BITI
STAMPAN U CASOPISU.




INFORMATION FOR AUTHORS

Medical Review publishes papers (previously neither pub-
lished in nor submitted to any other journals) from various
fields of biomedicine intended for broad circles of doctors.

Since January 1", 2013 the Medical Review has been using
the service e-Ur: Electronic Journal Editing. All users of the
Registration system, i.e. authors, reviewers, and editors have
to be registered users with only one e-mail address. Registration
should be made on the web address:

http://aseestant.ceon.rs/index.php/medpreg/user/register.

Manuscript submission should be made on the web address:

http://aseestant.ceon.rs/index.php/medpreg/

A SUPPLEMENTARY FILE, WITH THE STATEMENT
THAT THE PAPER HAS NOT BEEN SUBMITTED OR AC-
CEPTED FOR PUBLICATION ELSEWHERE AND A CON-
SENT SIGNED BY ALL AUTHORS, HAVE TO BE EN-
CLOSED WITH THE MANUSCRIPT.

Authors may not send the same manuscript to more than
one journal concurrently. If this occurs, the Editor may return
the paper without reviewing it, reject the paper, contact the
Editor of the other journal(s) in question and/or contact the
author’s employers.

Papers should be written in English language, with an abstract
and title page in English, as well as in Serbian language.

All papers submitted to Medical Review are seen by one or
more members of the Editorial Board. Suitable articles are sent to
at least two experts to be reviewed, thier reports are returned to the
assigned member of the Editorial Board and the Editor. Revision
of an article gives no guarantee of acceptance and in some cases
revised articles are rejected if the improvements are not sufficient
or new issues have arisen. Material submitted to the Journal re-
mains confidential while being reviewed and peer-reviewers’ iden-
tities are protected unless they elect to lose anonymity.

Medical Review publishes the following types of articles:
editorials, original studies, preliminary reports, review articles,
professional articles, case reports, articles from history of
medicine and other types of publications.

1. Editorials — up to 5 pages — convey opinions or discus-
sions on a subject relevant for the Journal. Editorials are com-
monly written by one author by invitation.

2. Original studies — up to 12 pages — present the authors’
own investigations and their interpretations. They should contain
data which could be the basis to check the obtained results and
reproduce the investigative procedure.

3. Review articles — up to 10 pages — provide a condensed,
comprehensive and critical review of a problem on the basis of
the published material being analyzed and discussed, reflecting
the current situation in one area of research. Papers of this type
will be accepted for publication provided that the authors confirm
their expertise in the relevant area by citing at least 5 self-cita-
tions.

4. Preliminary reports — up to 4 pages — contain scientific
results of significant importance requiring urgent publishing;
however, it need not provide detailed description for repeating
the obtained results. It presents new scientific data without a
detailed explanation of methods and results. It contains all parts
of an original study in an abridged form.

5. Professional articles — up to 10 pages — examine or repro-
duce previous investigation and represent a valuable source of
knowledge and adaption of original investigations for the needs
of current science and practice.

6. Case reports — up to 6 pages — deal with rare casuistry
from practice important for doctors in direct charge of patients
and are similar to professional articles. They emphasize unu-
sual characteristics and course of a disease, unexpected reac-
tions to a therapy, application of new diagnostic procedures and
describe a rare or new disease.

7. History of medicine —up to 10 pages — deals with history
with the aim of providing continuity of medical and health care
culture. They have the character of professional articles.

8. Other types of publications — The journal also publishes
feuilletons, book reviews, extracts from foreign literature, re-
ports from congresses and professional meetings, communica-
tions on activities of certain medical institutions, branches and
sections, announcements of the Editorial Board, letters to the
Editorial Board, novelties in medicine, questions and answers,
professional and vocational news and In memoriam.

Preparation of the manuscript

The complete manuscript, including the text, all supplemen-
tary material and covering letter, is to be sent to the web address
above.

The covering letter:

— It must contain the proof given by the author that the
paper represents an original work that it has neither been previ-
ously published in other journals nor is under consideration to
be published in other journals.

— It must confirm that all the authors meet criteria set for
the authorship of the paper, that they agree completely with the
text and that there is no conflict of interest.

— It must state the type of the paper submitted (an original
study, a review article, a preliminary report, a professional ar-
ticle, a case report, history of medicine).

The manuscript:

General instructions.

Use Microsoft Word for Windows to type the text. The text
must be typed in font Times New Roman, page format A4, space
1.5 (for tables as well), margins set to 2.5 cm and font size 12pt.
All measurements should be reported in the metric system of the
International System of Units — SI. Temperature should be ex-
pressed in Celsius degrees (°C) and pressure in mmHg,.

The manuscript should contain the following elements:

1. The title page.

The title page should contain a concise and clear title of the
paper, without abbreviations, then a short title (up to 40 characters),
full names and surnames of the authors (not more than 6) indexed
by numbers corresponding to those given in the heading along
with the full name and place of the institutions they work for.
Contact information including the academic degree(s), full ad-
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