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1874,

The title page of the first journal volume in Latin

JpyUITBa OCHOBaHOT 1872. roguHe, NpBM NyT WTaMnaH 1874. rogune,

y KojeM ce 06jaBbyjy pasou €wiaHoBa CpIICKOT JIeKapCKOT pYIITBa,
TIPETIIATHMKA YaCOTIVCA ¥ 4IAHOBA IPYTUX APYIITaBa MEUIMHCKIX ¥ CPOTHIX
crpyka. O6jaBbyjy ce: YBOJHMIIN, OPUTMHAIHY PajIOBH, IPETXOHA U KpaTka ca-
OINIITEH:A, IIPUKa3y GO/IECHNKA U CTy4ajeBa, BULIeO-WIAHIIN, CTIUKe U3 KIIMHIIKe
MeJIVIHe, TIPET/Ie{HN PajIOBY, aKTye/THe TeMe, PaJIOBM 3a IIPAKCY, PajIOBY U3
MCTOpYje MeUIIMHE Y je3VKa MeMIINHE, MeIUIIMHCKE eTVKE VI Pery/aTOPHUX
CTaHJAp/la Y MeMIMHY, U3BEIITaj) ca KOHIPeca M Hay4YHMX CKYIIOBA, TINMYHY
CTaBOBMU, HAPYYEHY KOMEHTAPU, MICMa YPEJHUKY, IIPUKA3U KIbUTA, CTPyYHE
BeCTU, In memoriam u gpyru Npuao3mu.

CBU PyKOIICH KOji Ce pa3MaTpajy 3a ITamiame y ,,CPIIcKkoM apX1By 3a
IIe/IOKYITHO IEKapCTBO He MOTY Jia e IOofHeCy uin Aa 6yny pasMaTpaHu 3a
my6/mKoBarbe Ha ApyTuM MecTuMa. PasioBy He cmejy ia Oy/ly peTXOHO MTaM-
TIaHM Ha IPYTUM MeCTUMa (IeMMIIHO M/ Y OTIIYHOCTH).

ITpucnenn pykoruc Ypehusauku o6op 1mame perieH3eHTIIMA pajiyt CTPYYHe
nporieHe. YKONMMKO pelleH3eHTH TIPefioyKe M3MeHe VI JIONyHe, KOTIija pelleH-
3uje ce JOCTaB/ba ayTOPY C MONOOM JIa YHece TpakeHe M3MeHe Y TeKCT pajia W/
Jla apryMEeHTOBaHO 00Pas/IOKIL CBOje Hec/arame ¢ mpuMes6amMa pelieHseHTa.
Konauny ofryKy o mpuxBaramy pajia 3a IITaMITy JJOHOCH IJTaBHU VI OTOBOPHM
YPEIHUK.

3a o6jaB/beHe pajiose ce He ucmahyje XoHOpap, a ayTOpcKa Mpasa ce Ipe-
HOCe Ha u3fjaBaya. Pyxomucu u npunosu ce e Bpahajy. 3a penpopykuujy mim
MIOHOBHO 00jaB/blBatbe HEKOT CeTMEHTa pajia MyO/MMKoBaHor y ,,Cprickom ap-
XVBY HEOIXOJHA je CAIJIACHOCT M37laBayva.

PajioBu ce mTaMmnajy Ha eHITIECKOM j€3UKY Ca KPaTKMM Cafip>kKajeM Ha eH-
I7IecKOM 1 cprickoM jesuky (hupwmia), OTHOCHO Ha CPIICKOM je3MKY, ca KpaT-
KIM Cafip)KajeM Ha CPIICKOM U eHITIECKOM je3UKY.

AyTOpM MpyUXBaTajy IOTIYHY OATOBOPHOCT 3a TAYHOCT Ie/IOKYTIHOT Cajip-
aja pykomnuca. Marepujan nmy6nukaipyje IpefcTaB/ba MUAIUbEE ayToOpa I
HIIje HY)XHO 0oipa3 Muljberba CpIICKOT leKapcKor ApyiTsa. C 063upom Ha
6p3 HaIpeaK MeUIMHCKe HAyYHe 06/1aCTH, KOPUCHULY Tpeba [ja He3aBICHO
npolewyjy nHbOpMaLujy pe Hero LITO je KOPUCTE UK Ce Ha by OC/Iabajy.
CpIIcKO JTIeKapCKo APYLITBO, ypeaHuK uin Ypehusauku ogbop ,,Cprckor ap-
XUBa 32 L[e/IOKYITHO IEKAPCTBO He IPMUXBATajy 61110 KaKBY OATOBOPHOCT 32
HaBOJie y pajioByMa. PekaMHn matepujai Tpeba fja 6yzie y CKIafy ¢ e TM9KUM
(MeMIIMHCKMM) ¥ TIPAaBHUM CTaHAapAuMa. PekTaMHU MaTepujan yK/bydeH y
0Baj 9acOMIC He TAPAHTYje KBAaTUTET WM BPEJHOCT OT/IAIIeHOT TPOM3BO/aA,
OJJHOCHO TBpJjtbe pou3Bohaya.

ITopHeceHM PYKOIIVC IIOIPa3yMeBa Jia je HheroBo Iy0mKoBame ofo6puo
OJITOBOPHI Ay TOPUTET YCTAaHOBE Y KOjOj je MCTpakuBame 06aB/beHo. VsmaBay
ce Hehie cMaTpaTy MPaBHO OJATOBOPHYM Y C/Ty4ajy HOHOLIEHa 61110 KaKBOT
3axTeBa 3a KoMiensanujy. Tpeba fa ce HaBey CBM U3BOPM UHAHCHPaAHbA Pajia.

Cpncxu apXVB 3a IENIOKYITHO TeKapPCTBO je Yacomc CPIICKOT IeKapCKOoT
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EDITORIAL / YBOOAHUK

150th anniversary of the Serbian Medical Society

—the year in review

As we look back at the year just wrapping up,
we inevitably ponder on whether it met our ex-
pectations, and if it did answer our hopes, to
what extent? In the wake of its 150™ birthday,
the Serbian Archives of Medicine welcomed the
year 2022 filled with ancestral pride and joy the
future is yet to bring. The Serbian Archives of
Medicine is the official journal of the Serbian
Medical Society (SMS), the oldest society of
its kind in modern medical Serbian history,
founded in Belgrade (Serbia), on April 22, 1872
(according to the Julian calendar), i.e. May 4,
1872 (according to the Gregorian calendar) [1,
2]. About this historic action of a group of medi-
cal doctors who were practicing in Belgrade and
who were led by Dr. Vladan Pordevi¢, one could
read in the Invited Editorial by the President of
the SMS - Professor Radoje Colovi¢, Member of
the Serbian Academy of Sciences and Arts [3].
This year will be proudly remembered, first
of all, as the one when Academician Colovi¢, as
our President, was the recipient of the national
Sretenje Order of the 1% Class that the Serbian
President, Mr. Aleksandar Vuci¢, awarded the
SMS, upon the recommendation of the President
of the Serbian Academy of Sciences and Arts, on
February 15, 2022 - the anniversary of Candle-
mas (Sretenje) Constitution of 1835 that Serbia
celebrates as a national holiday (Figure 1) [4].
The 150* birthday of the SMS was marked
by numerous events throughout 2022 with the
first one held at the Ceremonial Hall of the Ser-

bian Academy of Sciences and Arts on May 4,
2022 - the day the Society was founded [1, 2,
3, 5]. In attendance were Mr. Ivica Dacié, Presi-
dent of the Serbian National Assembly, Prof.
Marina Sokovi¢, Deputy-Minister of Education,
Sciences and Technological Development of the
Republic of Serbia, Professor Zoran Radojici¢,
Mayor of the City of Belgrade and renowned
paediatric surgeon at the Belgrade University
Faculty of Medicine, Professor George Rakov-
ich, renowned cardiothoracic surgeon from the
University of Montreal (Canada), of Serbian
descent and the official representative of North
American MD group preserving traditional val-
ues of Serbian medicine and humanity, as well
as other distinguished guests, academicians and
members of the Society (Figure 2). Later on
this year, the 20" Congress of Serbian Doctors,
twice postponed since 2020 due to COVID-19
pandemic, finally took place in Belgrade, No-
vember 25-26, 2022 [6].

The era we live in embraced electronic me-
dia in a comprehensive fashion nationally and
internationally. Although the world is turning
more and more aggressive in all walks of life,
and is aiming to replace the paper editions of
anything and everything, the SMS endeavours
to maintain a healthy balance, unconcerned
with global discussions even in the medical
circles to completely cease publication as we
know it. In that way, the SMS enables the May
4, 2022 anniversary at the Serbian Academy of
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Figure 1. The national Sretenje Order of the 1st Class that the Serbian President, Mr. Aleksandar Vuc¢i¢, awarded the
Serbian Medical Society on February 15, 2022 - the anniversary of Candlemas (Sretenje) Constitution of 1835 that
Serbia celebrates as a national holiday
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Figure 2. Ceremonial Hall of the Serbian Academy of Sciences and Arts (SASA) on May 4, 2022 -
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Figure 3. The 150" anniversary stamp for the
Serbian Medical Society designed by the Post
of Serbia

the day the Serbian Medical Society was founded in 1872. Right to left: Prof. Aleksa Markovi¢, Dean
of School of Dental Medicine, University of Belgrade, Academician Ljubomir Maksimovi¢, SASA

Vice-President, Prof. Zoran Radojici¢, Mayor of the City of Belgrade, Academician Prof. Vladimir S.
Kosti¢, SASA President, Mr. lvica Daci¢, President of the Serbian National Assembly, Academician
Zoran Knezevi¢, SASA Secretary-General, Prof. Marina Sokovi¢, Deputy-Minister of Education,
Sciences and Technological Development RS, Academician Prof. Radoje Colovi¢, President of
the Serbian Medicial Society and Prof. George Rakovich from University of Montreal, Canada

Science and Arts to be followed live via its website, but
the Anniversary Book dedicated to 150 years of the SMS
[5] and the paper edition of the Abstract Book of the 20™
Meeting [6] have been published, as well. The perseverance
in maintaining its paper editions might have been misin-
terpreted as the SMS leadership’s “old school” sentimental
approach; still, in the energy-deficient times that the world
faces due to geopolitical struggles in far Eastern Europe,
the Society’s position from earlier this year had turned to
be more far-sighted than expected, for the Serbian Ar-
chives of Medicine are still readily available for our global
readership and not depending on electricity cuts Serbia
has been spared, so far, in contrast to the rest of the world.

One of the last in a long line of SMS 150™ Anniversary
celebrations will be the promotion of the Serbian edition of
Emmerich Lindermeier’s book Serbien, dessen Entwicklung
und Fortschritt im Sanitetswesen, mit Andeutungen iiber
die gesammten Sanitdts-Verhdltnisse im Oriente [7]. The
book was first published in 1876 in Timisoara (Romania).
Chief of Staff of the First Serbian Military Medical Ser-
vice for seven years, and joint Military and Civil Medical
Services Chief of Staff the next 13 years, Dr. Emmerich
Lindermeier’s work is of great importance for the history
of the development of Medical Services in Serbia in the
19* century. With promotion scheduled for December 23,
2022, in the Serbian Academy of Sciences and Arts, the
book will be introduced by academicians and professors:
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Vladimir Kosti¢ and Radoje Colovi¢,
and Dr. Zoran Vaci¢, President of the
SMS History of Medicine Division as
keynote speakers.

Nation-wide support to the SMS as
one of national oldest institutions was felt and well-noted
all along 2022 and we would like to take this opportunity
to thank the oldest national daily “Politika” and the Post
of Serbia: the former for publishing daily excerpts of the
150" Anniversary publication over 30 days and the latter
designed a 150" Anniversary stamp for the SMS (Figure 3).

As T write these lines on what would have been the 147®
birthday of Mileva Mari¢-Einstein - a researcher in her
own right who never got the credit she deserved — and as
the world as we know it changes by the minute while we
embrace the new 2023 with challenges of its own, last but
not the least, as I wish you all a healthy and prosperous
new year, I would like to remind you never to give up in
publishing your own work irrelevant of your sex, gender,
colour or creed for science should be free of bias towards
all who bring progress no matter how small it seems.
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SUMMARY

Introduction/Objective COVID-19 pandemic has changed the rehabilitation practice across the globe.
A sudden transition from in-person therapy at the center to remote therapy challenged the manag-
ers and multi-disciplinary team members providing pediatric rehabilitation. The main objective of this
research was to assess the provision of services for children with disabilities during COVID-19 in the
United Arab Emirates.

Methods Two surveys were developed by the research team, one for the managers and the others for
multidisciplinary team members. Both surveys were validated through experts followed by a pilot study.
The final versions of the survey were sent to all the pediatric rehabilitation centers within the United
Arab Emirates in September 2020. A total of 44 managers and 434 multidisciplinary team members
completed the survey.

Results The accessibility of the pediatric rehabilitation services was reported to be very high with 77%.
Regarding the cost for running the services, almost half (46%) of managers reported them to be costlier
than normal. Telerehabilitation was the most common approach utilized with synchronized live video
calls (86%), YouTube video clips (88%), and created own videos (65%).

Conclusion Telerehabilitation appeared to be the most efficient model used for pediatric rehabilitation
during the pandemic. The future investments for the continued use of telerehabilitation require planning,
budgeting, investing, and creating supportive environments for parents, children, and multidisciplinary
team members. There is a need for sharing platforms for educational and therapeutic resources created
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during the pandemic, with ongoing research on telerehabilitation.
Keywords: COVID-19; pediatric rehabilitation; telerehabilitation; pandemic

INTRODUCTION

COVID-19 pandemic has seen changes in
professional practice across the globe. Most
healthcare services that provided non-emer-
gency, long-term care were closed in early 2020
in several countries [1]. But within a span of
fortnight to a month, the healthcare sectors
considered alternate ways of providing services
in several countries including the United Arab
Emirates (UAE).

British Broadcasting Corporation (BBC) in
one of their articles published on May 1, 2020
titled Coronavirus: Disabled people ‘forgot-
ten’ by governmental strategy highlighted the
importance of continued care for those with
long-term disability. They emphasized provid-
ing better funding and resources during the
pandemic. They also raised concerns about the
vulnerability of the disabled and that confining
them at home without proper therapy could
seriously impact physical and mental health
[2, 3, 4]. The other main concern during the
lockdown was deterioration in a child’s physi-
cal and mental health as there was alarmingly
high percentage of children who lost access to

one or more multidisciplinary team (MDT)
members [5].

An MDT-approach for pediatric rehabilita-
tion is crucial [6]. During COVID-19, it be-
came imperative to provide services from all
MDT members mirroring the one that would
run physically in the center. With little or no
prior experience, many MDT members were
challenged to use remote services for their pa-
tients. It was crucial to adopt a biopsychosocial
model in rehabilitation, thus strengthening the
role of families during COVID-19 [7].

One of the popular options during the pan-
demic for receiving special education, behav-
ioral therapies, and therapeutic intervention
was through telerehabilitation (TR) [8-11].
Camden et al. [6] in their systematic review
prior to COVID-19 found that TR was used for
children but more as a blended approach mainly
by psychologists for coaching the families and
addressing behavioral issues. Some studies re-
ported on TR for musculoskeletal disorders [12,
13], but very seldom for neurological conditions
particularly for children with disabilities [14].

This sudden need for transition from in-
person pediatric rehabilitation services to
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remote therapy became very challenging for or-
ganizations and MDT members. There were grow-
ing concerns about preparedness of centers and
MDT members working in pediatric rehabilita-
tion centers. Given the lack of studies in this area,
this research was undertaken with an intention of
exploring the provision of rehabilitation services
for children with disabilities during COVID-19 in
the UAE. The goals of the study were to determine
the following: 1) what approaches were taken by
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managers and MDT members to continue pediat-
ric rehabilitation services within the UAE during
COVID-19; 2) what support has been received
by the organizations in terms of funding, resources, and
training since pandemic in the UAE; are these resources
sustainable if the pandemic continues; 3) what barriers
were faced by the MDT in continuing services during the
pandemic; 4) what the plans for utilization of these ap-
proaches post-pandemic are.

To accomplish these goals, a survey method was em-
ployed with subsequent descriptive analysis that included
quantitative and qualitative analysis of the data.

METHODS

The study was conducted as collaborative research between
an academic institution and rehabilitation center in the
early stages of pandemic during the lockdown period in
the UAE. During the lockdown period, only essential ser-
vices were open, and the rest of the services were offered
online and remotely to all residents. The survey was devel-
oped by the research team in May-June 2020 based on the
concepts of remote therapy and considering the lockdown
situation during the COVID-19 pandemic. Ethical approv-
al for the study was obtained from the Fatima College of
Health Sciences (INTSTF013PHY20) by September 2020.
This study employed survey methods using an online sur-
vey tool, which was sent to pediatric rehabilitation centers
in the UAE that provided short- and long-term care. The
survey was open for a total of six weeks from September to
November 2020 to acquire the maximum response.

The survey questions were in English and were validat-
ed using a two-step process — face validity and pilot study.
The survey questions were sent to eight professionals who
had experience in pediatric rehabilitation and research.
Once the expert feedback was received, the survey ques-
tions were revised, and a pilot study was conducted with
two managers and 10 MDT members. The final version
of the survey was then updated. The survey had questions
that were both open and with choices. Those hospitals pro-
viding emergency pediatrics care were excluded from the
study. Two different surveys were sent through the Abu
Dhabi Statistical Center in September 2020, one for the
managers and another one for the therapists were opened
for three weeks to get maximum responses. All those pro-
fessionals (special educators and allied health profession-
als) working in rehabilitation centers for children with
disabilities were included in the study.

Srp Arh Celok Lek. 2022 Nov-Dec;150(11-12):638-644

Figure 1. Disciplinary background of a multidisciplinary team, in %

The survey for managers contained questions related
to demographic data, if their organization was operational
tully or partially, if the support provided for service users,
employees will continue services during the pandemic,
and if there was a post-pandemic plan for utilizing these
modes. The questionnaire for MDT members included
demographic data, type of approaches utilized during the
pandemic to provide therapy or education, the challenges
and barriers they faced in using the new means.

The survey was analyzed using descriptive statistics.
Numbers and percentages were used to present the data.
Since the participants were allowed to choose more than
one option, the percentages in most questions went be-
yond 100.

RESULTS

The responses were received by all seven emirates of the
UAE from 44 therapy managers and 434 MDT members.
Of the 44 managers (12 males and 32 females) responded
to our survey, eight were managing over 50 members of
staff, 20 were managing 20-50 members of staff, and 16
were managing up to 20 members of staff.

A total of 434 MDT members (122 male and 312 fe-
male) responded to our survey, of which 382 were work-
ing full time. The healthcare professionals completing the
survey were special educators (197), nurses and doctors
(64), physiotherapists (54), speech and language therapists
(48), occupational therapists (40), social workers (14), psy-
chologists (10), audiologist (6), orthotists (1) (Figure 1).
Responses were received from a variety of centers, includ-
ing governmental (58.5%), semi-governmental (15.5%),
private (15%), non-profitable and charitable institutions
(11%) providing one or more of the following services for
disabled children - school-based rehabilitation centers;
long-term outpatient departments; acute rehabilitation
centers; home care services; long-term in-patient services.

The responses from the managers showed that about
50% of the centers were fully open during the pandemic,
about 30% were opened partially, and 20% were closed.
The accessibility of services for children with disabili-
ties during the pandemic was reported to be very high
(77%). During the pandemic, the managers reported ma-
jor organizational adaptations, such as reorganization of
their team, crisis management, organizing staff training,
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reallocation and planning of the new budget. Regarding
the cost for running the services, almost half of the manag-
ers (46%) reported them to be costlier than normal, 32%
reported less than normal, and 22% reported a similar cost.

TR for pediatrics during COVID-19 as reported by
MDT members

Most of the institutions used multimodal approach during
the COVID-19 pandemic. TR (86.2%), followed by phone
consultations (41.5%), institution-based therapy (6%), no
therapy provided (4.8%), mobile clinic (3%), home vis-
its (3%), were mainly utilized for providing therapy for
children during the pandemic (Figure 2). Only 22% of
the participants (95) reported to have used TR before the
pandemic for pediatric services. During the pandemic,
MDT members reported to have utilized TR in mild (90%),
moderate cases (63%), and severe disabilities (13%). It was
also reported to have been used in patients with multiple
disabilities (11%).

Two main methods of TR were pre-recorded video
clips (88%), and live video-calls synchronized with the
sessions (86%), found to be utilized either on their own
or in combination (Table 1). About 77% of the participants
reported using videos from YouTube for therapy sessions;
65% of them reported to have additionally created their
own videos. The videos created during the pandemic were
filmed by participants themselves and/or by their peers
(72%). Only 12% of them managed to obtain professional
videographer services. The quality check before releasing
the videos were reported by only 28% but it was not clear
how this was done. Other platforms such as Physio Tool
or Rehab My Patient were reported to have been utilized
by a small percentage of participants (13%).

Several barriers in providing continued care through
TR for the clients during the pandemic were mentioned in
the survey. The participants felt that the parents appeared
to be busy at work or engaged in other tasks (75.1%), had
network issues or technical difficulties of using online pro-
grams (61.5%), reported parents’ unresponsiveness and
poor commitment (59.4%) and parents’ anxiety about
providing therapy (43%). The participants were asked to
provide the positive and the negative effects of working
remotely during the pandemic using TR. The positives
were flexible hours (67.3%) and better family and personal
time (32.7%). Some of the negative aspects were as fol-
lows: therapy sessions consumed longer hours than usual
(67.5%), anxiety (44.9%), lack of teamwork (44.2%), in-
creased tiredness (38.2%), lack of personal time (34.1),
lack of sleep (22.8), and lack of working efficiency (18%).

The participants expressed the importance of continued
TR at home during the pandemic (88%). They were con-
cerned about the consequences of discontinuing therapy
and its impact on impairments, function, and the quality
of life (58%). Hotline numbers to reach different members
of MDT were arranged by the centers (37%). The therapists
scheduled online sessions well in advance with the par-
ents (78%), centers provided electronic devices for home
use (43%), educated parents on how to use video-calling
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Figure 2. Type of approach provided by a multidisciplinary team, in %

Table 1. Telerehabilitation methods during the COVID-19 pandemic

o -
HEiees utili/gi?mfg;t?:éag:ttrsmod
Pre-recorded video clips 88
Live video call synchronized with the sessions 86
Created own videos 65

application (59%), provided therapeutic equipment for
home use (42%), encouraged parents to maintain therapy
logs (35%), and ensured the supervision of parents during
TR sessions (74%).

Utilization of TR post pandemic

Both managers (75%) and MDT members (69%) felt that
the utilization of TR post-pandemic would be minimal
and would only be used in exceptional circumstances once
the services return to normal post pandemic. It was also
acknowledged by both sets of participants (68.7%) that TR
would be an additional method of providing therapy only
in exceptional circumstances.

Both managers and MDT members (70%) reported that
the response of children to TR was good to excellent.

With the ongoing pandemic situation, the managers
reported to have been budgeting for both short- and me-
dium-term plans for continuing services and investing in
TR (81.1%), opening new ways through artificial intel-
ligence (54.5%), plans for home visits (34.1) and mobile
clinics (25%).

The managers felt that during the pandemic it was
crucial to provide backing to the therapists and clients in
terms of psychological support, managing infection con-
trol, reassurance and financial support. They further felt
that there should be far more financial support from the
government for research and subsidies for healthcare. The
insurance companies did not recognize and pay for the TR
services for those clients that depended on the insurance
for the payments, and this could be one of the reasons for
the decline in patient numbers.

Similarly, the therapists identified the areas in which
investments must be caried out if TR was to continue dur-
ing the pandemic and the main requirements were invest-
ing in servers (72.8%) and developing mobile applications
(67.1%), building websites (62.7%) with an opportunity
share common resources between the centers (70.5), print-
ing educational leaflets (44.5%) and producing marketing
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platforms but due to the limited resources they re-
ported to have created videos. Invested time and
resources in creating these videos demand a suit-
able platform for sharing these resources for wider
use. This calls for creating more sharing space and
the need for policies to protect intellectual property.

The sudden shift from in-person service to TR
posed challenges for MDT members, parents, and
organizations. The lack of prior experience in using

Figure 3. Investment for future telerehabilitation by a multidisciplinary team

material through social media and other platforms (35%)
(Figure 3).

DISCUSSION

The primary aim of this research was to assess the provi-
sion of rehabilitation services with associated opportunities
and challenges for children with disabilities in the UAE.
Abu Dhabi and Dubai have multiple centers that provide
pediatric rehabilitation, which is in contrast to the other
emirates; hence, the response rate was higher in the for-
mer. Most rehabilitation centers in the UAE are large and
public, providing school-based rehabilitation services that
employ many special educators; hence, the responses from
special educators were higher when compared to health-
care professionals.

It was important to attain the perspectives of the special
educators as they were posed with unique challenges dur-
ing the COVID-19 pandemic. The preparedness of these
educators was of great importance for the continuation
of education for autistic, visually, and hearing-impaired
students [15]. It was required of them to be as innovative
and creative as possible to rapidly respond to the needs of
the family and child [16].

Our findings showed that most centers were function-
ing during the COVID-19 pandemic and the accessibility
of rehabilitation services was very high. The centers were
aware of the negative impact of discontinuing the services
and the best alternative method had to be considered. Our
study showed that TR was utilized during the lockdown of
the COVID-19 pandemic.

Telemedicine or telehealth is not a new concept, but the
popularity grew during the pandemic for most aspects of
healthcare delivery. Its use in pediatric rehabilitation had
been very limited prior to the pandemic. Our results show
that only 22% of participants had used TR prior to the
COVID-19 pandemic, but it is not clear for what type of
services it was used. Previous research showed that psy-
chologists utilized the approach for coaching, in order to
improve parents approach and children’s behavior [6]. This
could not be confirmed from our study due to the number
of responses received from psychologists.

With regard to the modes of TR, our study showed
both synchronized video-sessions and pre-recorded vid-
eos were equally utilized. It was found that the participants
spent long hours in searching for suitable videos on social
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TR by physiotherapist and occupational therapists
working on motor skills is also reported by Kaur
et al. [11]. The limited use of TR in pediatrics to
improve motor skills was found by Camden et al.
[6], who reported that it had effect on only a few outcomes.
TR in our study was mainly used for mild to moderate
cases of disability. This could be because it was employed
only by those requiring simple hands-on therapies that
could be safely applied by parents, as opposed to those
with moderate and severe cases of disability [9].

Although TR sessions were scheduled well in advance
with the parents, they found it difficult to manage their
daily schedule during the lockdown. This could be because
most families in the UAE live in extended families, usually
with three or more children, and during the lockdown,
they had to give attention to other members of the family
working or studying at home. Parents who would normally
accompany the child to the rehabilitation center got much
busier during the lockdown as most of them also had to
support online learning of their other children. Parental
distraction and non-engagement were also reported in
other studies and with the ongoing situation regarding the
COVID-19 pandemic, it is suggested to consider individual
family circumstances prior to arranging TR sessions, which
could lead to better collaboration between the MDT and
parents [1]. Pellicano and Stears [17] highlighted similar
issues faced by families of disabled children and increased
vulnerability during the COVID-19 pandemic.

The effectiveness of TR depended on the availability
of equipment and technical support to run the sessions.
Although our study indicated that some centers provided
the needed devices to the families, other technical issues
were reported, such as an unstable internet connection
and difficulties in using online programs and equipment.
Considering that the UAE is a high-income country with
a developed infrastructure, it was easier to overcome the
barriers by improving internet connections, developing
user-friendly apps, and employing other telehealth solu-
tions [18]. The importance of digital literacy is emphasized
in Scott Kruse et al. [19]. Similar barriers to an effective
implementation were identified in other studies done with-
in the Gulf region [9, 20]. This could be easier for people
living in urban areas and for high-income families, but
might always be a challenge for families with low income
and in rural areas [4, 21].

Although our study indicates that the post-pandemic
use of TR for pediatric patients is minimal, we believe that
there can be a continued employment of TR, used only in
exceptional circumstances — due to the fact that there are
several advantages of using it in situations such as when
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the child is unable to physically be present at the center, for
short consultations, for clarification of any doubts, and in-
fection control. Concurring with Albahrouh and Buabbas
[9] and Kaur et al. [11], we too suggest investing, drawing
policies and practice guidelines to facilitate the effective
use of TR for its ongoing use.

Maintaining child interest during the TR sessions is
challenging. Engagement during TR is much lower com-
pared to face-to-face sessions due to attention deficit,
screen fatigue, inadequate supervision from parents and
the presence of other siblings [11, 14]. The authors sug-
gest using interactive play-based therapy, creating virtual
community and support groups for parents.

Fear and anxiety of parents therapeutically handling the
child was reported by the therapists in our study. Parents
who were not previously involved in handling some of the
motor impairments had to engage, and this could pose
issues related to parents’ confidence and low satisfaction
in therapeutically handling the child [22]. With the un-
certainty based around COVID-19, it was difficult to de-
termine the timeline to return to therapy centers. Parental
burnout during the COVID-19 pandemic is discussed by
Griffith [21], who highlighted child abuse or neglect. High
caregiver engagement is emphasized by Hall et al. [23].

The COVID-19 pandemic has accelerated the imple-
mentation of TR in clinical care, and it is becoming a new
norm in clinical practice both during and beyond the
pandemic [24]. Concurring with previous research, we
too believe that TR as an important alternate method that
provides novel opportunities due to its cost-effectiveness,
remote accessibility, time saving, flexible scheduling for
families, and the ability to overcome geographical barri-
ers [14, 25, 26]. We further believe that it is a means of
empowering parents and a way of being actively involved
in decision making [27, 28]. We acknowledge the need for
technological support, standardization of teleassessment,
TR delivery guidelines, and effective strategies to increase
motivation and enhance cooperation of child and parents
[11, 23]. The post-pandemic use of TR is, according to
our study, still questionable — whether it would be used in
situations in which the child is unable to attend therapy in
person at the center. There is a need for planning, budget-
ing, investing, and creating supportive environments for
parents, children, and MDT members to effectively apply
TR services for pediatric rehabilitation.

One of the bigger strengths of our study is that it in-
cluded managers and diverse MDT members covering all
the major pediatric rehabilitation centers from the seven
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Nepujatpujcka pexabunutaymja Tokom Kosnaa 19 y YjeaurbeHum Apanckum

Emupatuma

[DparaHa hypuh', CyHuta barasatn Majcop', Agam 3eran?, Apun Opne®, benan en Knpum®*, A6gyna en Xymejgan*, Myxameg en Llapa'

'Konels 3gpaBcTBeHNX Hayka ,DaTma’, Ay 1abw, YAE;

Pexabunutaumonu Lentap ,OoHaauja Lepedbpante napannse’, AMaH, Jopaa;

*PexabunuTaLmMonm LeHTap ,38e3aaHu Kibyy 3gpassba’, Aby [abw, YAE;

“PexabunuTaLnoHu LeHTap opraHu3aumje 3a ocobe ca nocebHum notpebama,3ajen’, Aby abu, YAE

CAMETAK

YBog/Uwsm MNaHgemuja Brpyca KOpoHa NpOMEeHUNa je opraHu-
3aumjy pexabunutauuje 6onecHrKa y Lenom ceety. CraHgapaHu
TPETMaH y pexabunmtaLoHNM yCTaHOBaMa je 3aMereH pexa-
6UnMTaLMjoM Ha JasbUHY 1 NPeACTaB/bao je 13a30B Kako 3a
MeHallepe Tako 1 3a YnaHoBe MyNTUANCLUMIMHAPHOT TUMa Y
neAmjaTpujckoj pexabunutayuju.

[MaBHY LUWb OBOT paja je 610 Aa NCTPaXKM KaKo Cy OpraHm3o-
BaHV pexabunmtaLmoHn cepBrCH feLie ca mocebHM noTpe-
6ama ToKkom naHaemuje kosvaa 19y YjeanrbeHnm Apanckium
Emupatnma.

Metope VicTpaxunBauku TMM je Kpenpao ABa YNUTHYKA, jeAaH
3a MeHallepe 1 Apyru 3a YiaHoBe MyNTUANCLMIIMHAPHOT pe-
xabunuraumoHor Tma. O6a ynuTHYKa Cy BanuampaHa u ypahe-
Ha je nunot ctyavja. DrHanHa Bep3uja yNnUTHUKa je nocnata 'y
cenTemb6py 2020. pexabunmraumoHum ycTaHoBama. Yetpaecet
yeTupwy MeHallepa n 434 ctpyyrbaka Cy NonyHWIN YrUTHUK.
Pesyntar [locTynHOCT fevje pexabunuTaLyje TOKOM KOBVAA
19 je BMCOKa 1 npefcTaB/beHa je ca 77%. CKkopo nosioBmHa

DOI: https://doi.org/10.2298/SARH220722105D

MeHallepa (46%) cmaTpa Aa je opraHv3auuja pexabunurauuje
brHaHCjCKI 3axTeBHMja Y OLHOCY Ha Nepuop Npe naHgemuje.
Tenepexabunutauuja je Hajuewhe KopuwheH npucTyn Tepa-
nvje; CMHXPOHK30BaHe BUAEO NO3uBe je npumersrsano 86%
ncnutaHuka, YouTube Bupeo-cHUMKe 88% UCnuTaHnKa 1 Kpe-
npatbe ConcTBeHVX Braea 65% ncnvutaHuka.

3aksbyyak Tenepexabunurauyja je 6vna Hajuelhe kopuwhexn
MeTo[, pexabunuTaumje TOKOM NaHaemuje. YKonuko 6u ce yoy-
pyhe KopurcTuna Tenepexabunutauuja, NoTpebHo je nnaHupare
OyLleTa, MIHBECTVPaHE Y BUPTYaSIHO OKPYXetbe Koje 6v 6ro
NpuWjaTHO 3a AeLy, POANTEIbE 1 YlaHOBe PexabunnTaLoHor
TMa. icnuTaHuum cMaTpajy Aa je noBesyBarbe Aeyjux ycTaHo-
Ba V1 yNO3HaBakbe Ca eflyKaTMBHUM MaTepujasiom, BUPTYaaHUM
nnatdopmama Koje 61 ce KOpuUcTue, Kao 1 yno3HaBatbe ca
pe3ynTaTMma CMpPOBEAEHUX NCTPaXKMBatba y 0bnacTu Tenepe-
xabunuTaumje negujaTprjcke nomynauuje HeoNxoAaH Kopak
ynarara yKoJsiuko 6u ce Tenepexabunutalyja HactaBuna.
KmyuHe peun: koBug 19; nefujatpujcka pexabunurtauuja; te-
nepexabunurtauuja; naHaemmja
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dental age estimation in Montenegrin children aged
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SUMMARY

Introduction/Objective The aim of the study was to test the accuracy of Belgrade Age Formula (BAF)
for dental age estimation on the sample of Montenegrin children.

Methods The radiographs of 134 Montenegrin children (67 females and 67 males) saved as “jpeg”files
were analyzed with Image J software. Sex, the number of teeth with complete development, apex width
and tooth length of the mandibular canine and second molar were used in order to calculate dental age
with the BAF formula.

Results The discrepancy between estimated dental age and chronological age was -0.088 + 0.64 years;
the absolute difference was 0.52 + 0.39 years. The percentage of participants whose estimated dental
age differed six months from their chronological age was 61.2 and 53.7 for females and males, respec-
tively, while the percentage of participants whose estimated dental age differed 12 months from their
chronological age was 94 and 83.6 for females and males, respectively.

Conclusion The BAF may be an accurate approach for estimating dental age in Montenegrin children
aged 10-12 years with uncompleted tooth development. However, BAF has to be evaluated on a larger

sample of Montenegrin infants in future studies.

Keywords: dental age; age estimation; BAF; Montenegro

INTRODUCTION

Numerous external and internal factors affect
individual growth and development [1]. These
effects can be manifested differently on the
maturation of children and their development.
Assessing biological age is important for deter-
mining the degree of maturity of a child, which
has already become a standard diagnostic pro-
cedure in many areas of medicine and dentistry
[2]. In orthodontics, assessing the maturity of
the patients can help clinicians to define the
type of orthodontic treatment, appropriate time
to begin and the prognosis of proposed orth-
odontic treatment [3]. Initiating orthodontic
treatment at the right time leads to shortening
the duration of treatment and makes it more
efficient [3]. Moreover, this assessment could
help clinicians to recognize the beginning of
the pubertal growth spurt, a period of intense
changes in growth that can be additionally
helpful for the treatment of orofacial skeletal
discrepancies [3]. Approximately, the start of
the pubertal growth spurt is expected around
10 years for females and 12 years for males [4].

Estimating biological age can be a consid-
erable process, in which valuable information
is, in addition to medical sciences, provided
by researchers of other scientific fields such

as anthropology (examination of skeletal re-
mains), criminology (identification of undocu-
mented persons, for example in major accidents
when it is difficult to identify the persons),
forensic medicine, archeology, and others [5].

Over time, different ways of estimating bio-
logical age of children and adolescents have been
developed. The biological age of a patient is most
often based on the analysis of skeletal and dental
changes observed on different types of X-rays.
The European formula, developed by Cameriere
etal. [6] in 2006, is currently one of the most used
quantitative methods for dental age estimation.
The European formula analyzes different linear
parameters of permanent teeth with incomplete
development on panoramic radiography of the
patient [5, 6]. The accuracy of the European for-
mula, compared with other methods for assess-
ing dental age, in different population, has been
confirmed in many studies [7].

Recently, a group of authors developed a new
regression formula for assessing dental maturity.
Belgrade Age Formula (BAF) is also a quantita-
tive method that uses panoramic radiography for
dental age analysis [8]. The parameters included
in the BAF are the sex of the patient, the number
of permanents teeth on the left side of the lower
jaw with complete root development, the tooth
length, and the apex width of the canine and the
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second molar with incomplete apex closure [8]. By reducing
the number of teeth whose length and apical width are mea-
sured, the process of determining dental age is accelerated
and the procedure is facilitated, whereby equally accurate
results could be obtained [8]. However, the accuracy of the
BAF was tested only for Serbian and Italian populations [8].

The aim of the study was to examine the applicability
of BAF on Montenegrin children in late mixed and early
permanent dentition with incomplete teeth development.

METHODS

A sample of 160 panoramic radiographs of healthy
Montenegrin children (80 females and 80 males) aged
10-12.99 years were collected to perform a cross-sectional
retrospective study. Ethical principles for medical research
involving human subjects defined by the Declaration of
Helsinki were the main guide according to which we
designed the study. Ethics Board of the University of
Montenegro, Faculty of Medicine, approved this study
(KCCG No. 03/01-13013/1).

The analyzed panoramic radiographs that were ran-
domly taken from the medical histories of patients from
the Clinical Center of Montenegro were recorded between
2018 and 2020 as part of a standard clinical or diagnostic
procedure. Parents or guardians have signed an agreement
informing them that any dental documentation, including
panoramic radiography, may only be used for scientific or
educational purposes without any possibility of revealing
the child’s identity. Since the population of Montenegro
is composed of Croats, Bosniaks, Albanians, Serbs, and
Montenegrins, selected panoramic radiographs were re-
trieved from medical histories of patients with Montenegrin
heritage established by their name and surname.

Sex, date of birth, panoramic radiography record date,
medical history, and a patient’s identification number were
documented by a researcher who did not assess the dental
age. The inclusion criteria were as follows: healthy children
without systemic or development disorders that could po-
tentially have an impact on the growth and development
of the craniofacial complex, with no previous orthodontic
treatment and absence of any alveolar bone pathology. The
exclusion criteria were poor quality of panoramic radi-
ography, dental agenesis, hyperdontia and the presence
of impacted or rotated mandibular teeth. Due to
systemic disorders, dental agenesis, and a previous
orthodontic treatment, 26 panoramic radiographs

Markovic J. et al.

age was calculated and expressed in decimals with the
“yearfrac” function.

The BAF regression formula was applied for dental age
estimation [8]. Mandibular left permanent teeth, except
the third molar, were evaluated on panoramic radiographs.
Sex, the number of teeth with completed development,
apex width (the area between the mesial and the distal in-
ner side of the open apex), and tooth length of the canine
and the second molar are parameters needed to calculate
the BAF formula. The difference between dental age and
chronological age was assessed; an overestimation or an
underestimation depending on whether the result was
positive or negative. After a four-week interval, 20 pan-
oramic radiographs were reevaluated by the researchers
to determine the intra- and inter-examiner reproducibility.

Statistics

The results are presented as count (%), means + standard
deviation or median (25th-75th percentile) depending on
the data type and distribution. Intra- and inter-observer
reliability of age estimation was verified one month after
the first measurement on 20 randomly selected panoramic
radiographs. All p values less than 0.05 were considered sig-
nificant. All data were analyzed using the IBM SPSS Statistics
for Windows, Version 20.0 (IBM Corp., Armonk, NY, USA).

RESULTS

The study included 134 patients, both sexes. The chrono-
logically youngest patient was 10.07 years old, and the old-
est one was 12.99 years old. The mean difference between
estimated dental age with the BAF method and chronologi-
cal age was -0.088 * 0.64 years; while absolute deference
was 0.52 + 0.39 years. Table 1 shows that the average values
are very similar, respectively the relative and absolute dif-
ferences are approximate, which indicates the accuracy of
the BAF method.

Intra- (r = 0.98, p < 0.001) and inter-observer (r = 0.84,
p < 0.001) reliability of age estimation shows that the per-
son and the time of measurement had no influence on the
measurement values.

Linear, logical regression indicated that chronological
age was found as an independent predictor for the BAF

Table 1. The mean chronological age (CA), estimated age (based on Belgrade
Age Formula — BAF) and residuals (mean differences between them, i.e., BAF - CA)
in the Montenegro population

were excluded. Therefore, panoramic radiographs

of 134 age-matched Montenegrin children (67 fe-  |ca/sex | n CA BAF BAF - CA AbSBOAILIit_eCV :Iue

males and 67 males) were included in the final e D | e | En s | o

study group. All panoramic radiographs were re- | female

corded in a computer as “jpeg” files and Image ]  |10-10.99 | 21 | 1045+0.26 | 1029+051 | 0.16+0.54 | 043+035

software (Public domain open-source software, 11-11.99 | 26 | 11.53+0.29 | 11.43+0.63 | 0.10+0.51 043 +0.29

National Institute of Mental Health Bethesda, 12-12.99 | 20 | 12.53+0.29 | 12.28+0.64 | 0.05+0.65 0.54+0.34

Maryland, USA) was used for all required mea- | male

surements. Date of record and date of birth were 10-10.99 | 21 | 1043+0.25| 10.51+0.6 | -0.08 +0.66 0.54 +0.37

gathered in an Excel spreadsheet, chronological 11-11.99 | 26 | 11.55+0.28 | 11.46+0.54 | 0.08 +£0.36 0.30+£0.22
12-1299 | 20 | 1253+£0.29 | 1231+ 1.13 | 0.22+1.06 0.97 +0.44

‘ DOI: https://doi.org/10.2298/SARH220314104M
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Table 2. Regression equation

in a high percentage of the total sample

0 V) 0 (V) i 1 1 1
Sample B 9C5|é’ QCSIé) Slope ?5 /gI_CBI ?5 /;LCBI AdJ;;ted - o (Table 2). It is noticeable that in the fe-
or or male sample the value of the intercept is
Total sample | 0.53 |-0.94| 2 0.95 0.82 1.07 0.79 0.62 | <0.001 Sllghtly lower and that the value of the
Sex Male 134 |-095| 3.74 | 0.87 0.67 1.08 0.52 0.53 | < 0.001 slope is Sllghﬂy hlgher Compared to the
Female | -0.34 |-2.18 | 1.50 | 1.02 0.86 1.18 0.71 0.71 | <0.001

male population.

B - unstandardized coefficients B, intercept; Cl - confidence interval; SLB - slope lower bound
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CA - chronological age; BAF - Belgrade Age Formula
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The percentage of participants whose
estimated dental age differed + 6 months
compared to chronological age was 61.2 and 53.7 for fe-
males and males, respectively, while within + 12 months it
was 94 and 83.6 for females and males, respectively.

The correlation between the BAF and chronological age
is positive, strong, and statistically significant (r = 0.822,
p < 0.001) (Figure 1). There is better correlation in the
male population (r = 0.831, p < 0.001) then in the female
one (r = 0.826, p < 0.001). Figure 1 shows central groupings
as they are diluted to higher values. The Bland-Altman
method shows no systematic error, although there are
some influential outliers (Figure 2).

DISCUSSION

Dental age estimation is a method that assesses an indi-
vidual’s age based on dental maturity [9]. It is an important
aspect of the age estimation process, which also includes
a physical examination, obtaining personal information,
and skeletal maturity assessment [10]. The most used
approaches for determining dental age are based on the
sequence in which permanent teeth emerge and radio-
graphic evaluation of the degree of the crown and roots’
mineralization of permanent teeth [11, 12]. The variability
of tooth development and emergence is influenced by gene
mutations, generalized and/or localized insults [13, 14].
Understanding the fundamental patterns of growth and
development in children, as well as identifying various en-
vironmental factors that might directly or indirectly inter-
fere with the maturation process, can be aided by studying
the dental maturity [9].

Researchers generally compare the dental maturity of
a specific population to previously set standards based
on the findings of studies of a certain population, such as
French-Canadian children [15]. The use of standards that
are not specific to the population of interest has a number
of challenges, and their application can lead to incorrect
conclusions concerning dental maturity [15].

Cameriere et al. [5] published in 2007 a research with a
study sample that included participants from several coun-
tries, and the European formula was used for determining
dental age. The authors analyzed over 2000 orthopanto-
mographic radiographs of children aged 4-16 years from
different European countries, including Croatia, Germany,
Slovenia, Spain, Italy, Kosovo’, and the United Kingdom
[5]. One of the findings of the study was that national-
ity had no impact on the age estimation process [5]. In

*  Editorial note: this designation is without prejudice to positions on

status, and is in line with UNSC 1244 and the IC] Opinion on the
Kosovo declaration of independence.
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the years thereafter, a significant number of studies have
validated the accuracy and reliability of this method for
determining dental maturity [16-19]. A great number of
researches have also modified the European formula and
created their own population-specific formulas [8, 20-23].

In a study from 2018, the authors tested the European
formula on 423 orthopantomographic radiographs of
Serbian children (231 females and 191 males) aged 5-15
years and found that the formula is applicable to determine
dental age in the Serbian population [19]. Zelic et al. [8]
developed a simplified formula (BAF) for estimating dental
age, which was tested on the Serbian and Italian popula-
tions. The BAF was found to be more accurate for dental
age estimation in the Serbian population (particularly
in females), although the accuracy of both the BAF and
the European formula was nearly identical in the Italian
group [8]. Therefore, we decided to test the BAF formula
in Montenegrin children who are in the mixed dentition
stage since it has been shown that BAF could be a reliable
method for assessing the dental age in other populations
as well as the Serbian population [8].

The findings of this study revealed that dental age calcu-
lated with the BAF formula underestimated the chronolog-
ical age of Montenegrin children. This finding is consistent
with an earlier research, in which the European formula
or the BAF was employed to estimate dental age [8]. In
almost every age category, the discrepancy between the
predicted dental age and chronological age was less than
six months, showing that the BAF could be a reliable tool
for estimating age and dental maturity of Montenegrin
children. Within six months, the difference between the
estimated dental age and chronological age was assessed in
61.2% of female and in 53.7% of male Montenegrin chil-
dren who participated in the study. Furthermore, in 94%
and 83.6% of female and male Montenegrin children, re-
spectively, estimated dental age differed from chronologi-
cal age within 12 months. The BAF demonstrated greater
accuracy in the Montenegrin population compared to the
results of a previously conducted study in which dental and
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TauHocT meToge beorpasacke ¢popmyne CTapocTi 3a NPOLEHY AEHTAIHE CTapPOCTH

LpHoropcke geue y3pacra 10-12 roanHa

BaH kosuh', Hemarb nHkosuh', ViBan Apcuh'!, Kcenuja 3enuh?, Ha CtramenKoBuh', bojaH MamoyaHuH?,
JoBaH Mapkosuh', Hemarba Ma oBuh', iBaH Apcuh’, KceHunja 3ennh?, 3opaHa CtameHkoBuh', bojaH MamoyaHuH?

HeHap HepgerbkoBuh!

'YHuBep3utet y beorpagy, Cromatonoluku dpakyntet, KnnHuka 3a optoneaujy Bunumua, beorpag, Cpbuja;
2YHneepautet y beorpagy, MeanunHcki dakyntet, UIHCTUTYT 32 aHaToMujy, Jlabapatopuja 3a aHTpononorujy, beorpag, Cpbuja;
*YHneep3uTet y Hosom Cagy, MeguuuHckm dakyntet, KnnHika 3a ctomatonorujy, Hosn Cag, Cp6uja

CAMETAK

YBog/Uusmb Linmb nctpaxratba 610 je fa ce ucnuta TayHoCT
meTope beorpagcke dopmyne ctapoctu (BOC) 3a npoLieHy AeH-
TaslHe CTapoCTu y30pKa AeLie u3 LipHe lope.

MeToge Paguorpadcku cHumum 134 upHoropcke aeue (67
JeBojunLa 1 67 feyaka) cauyyBaHU Cy Kao jpeg $pajnoBu 1 aHa-
nn3npaHu cy copteepom Image J. 3a n3pavyHaBame fieHTanHe
crapoctv nomohy BOC kopuwheH je non, 6poj 3y6a ca 3aBpLue-
HVM pa3BojeM, LUMPUHA BpXa KOPeHa 1 Ay>KMHa MaHAnOynapHor
OYHbaKa 1 apyror mosnapa.

Pesyntatu Hecnarame usmehy npolemeHe AeHTanHe 1 Xpo-
HOJOLLKe cTapocTu je -0,088 + 0,64 roguHe; anconyTHa pasnuka

Srp Arh Celok Lek. 2022 Nov-Dec;150(11-12):643-647

je 6una 0,52 + 0,39 roguHa. MNpoLeHaT yuecHUKa Ynja ce npo-
LietbeHa fieHTalnHa CTapoCT pPasfnKyje LeCT MeceLn Of HhixoBe
XPOHOOLLKe cTapocTy 6uo je 61,2 1 53,7 3a AeBojunLe 1 feva-
Ke, AOK je MpoLieHaT yyecHUKa Ynja ce mpoLereHa AeHTanHa
CTapoCT pasnukoBana 12 meceuy of HUXOBE XPOHOMOLLKe
cTapocTy 61o 94 1 83,6 3a KeHe U MyLLKapLe.

3aksbyuak bOC Moxe 61TV TauaH MeTOA 3a MPOLIEHY AEHTalHe
CTapoCTV KO LipHOropcke fetle y3pacta 10-12 roguHa ca Hesa-
BPLUEHVM pa3Bojem 3y6a. MehyTum, BOC mopa 6UTH ncnutaHa
Ha Behem y30pKy AeLe 13 LipHe lope y 6yayhum cTyaujama.
KmbyuHe peun: geHtanHa ctapocT; npoueHa ctapoctu; bOC;
LipHa lopa
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Balance and thickness of soft tissue of the lower
third of the face in different vertical patterns of
growth

Predrag Janosevic¢
University of Ni$, Faculty of Medicine, Nis Clinic of Dental Medicine, Dental Department, Nis, Serbia

SUMMARY

Introduction/Objective Variations in thickness of soft tissues can influence the position of facial struc-
tures as well as facial aesthetics.

The objective of the study was to determine whether the frequency of soft tissues imbalance depends
on the vertical growth pattern of the face.

Methods The present study consisted of 90 pretreatment lateral cephalograms of adult Serbian Caucasian
orthodontic patients (30 male and 60 female), between 18-27 years of age, average 23.6 years. Only the
patients with the skeletal class |, based on the values of A-Nasion-point B angle and Wits appraisal, were
chosen for the study. All patients were divided into three groups of 30 patients, those with hyperdivergent,
hypodivergent and normal vertical growth patterns based on the values of Frankfort mandibular plane
angle. Soft tissue of each patient was evaluated following the method given by Merrifield.

Results The obtained results showed that soft tissues of the chin and upper lip were thickest in hypodi-
vergent and thinnest in patients with hyperdivergent growth type. The largest number of patients with
soft tissue imbalance was observed in the normal and hyperdivergent vertical growth pattern groups,
eight out of 30 patients. The number of patients with imbalance greater than 3 mm was largest in the
group with hyperdivergent growth pattern.

Conclusion The pathological skeletal pattern of growth combined with the common occurrence of soft
tissue imbalance makes orthodontic treatment in hyperdivergent group of patients more difficult in com-
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parison to patients with normal or hypodivergent growth pattern.
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INTRODUCTION

Orthodontic therapy can affect the facial profile
of a patient in both positive and negative ways.
It is therefore important to devote special atten-
tion to the facial appearance of a patient within
a diagnostic procedure and planning of orth-
odontic treatment. It is necessary to define what
affects the profile. The pattern of facial skeletal
growth, the position of the incisors but also soft
tissues significantly contribute to the appear-
ance of a patient profile. Variations in thickness
of soft tissues can influence the position of facial
structures as well as facial aesthetics [1].

Facial disharmonies that are not the results
of skeletal or dental distortions are generally
the result of poor soft tissue distribution [2].

Before starting to move teeth, an orthodon-
tist needs to understand the consequences of
these movements on profile aesthetics [3].

Charles Tweed was one of the first people
to show interest in the facial proportion and
harmony of a patient within the orthodontic
treatment [3]. There are a lot of methods of
profile aesthetics assessment in orthodontics,
and some of them are based on Ricketts’ E lines,
Merrifield’s Z lines or Steiner’s S lines [4, 5, 6].

It seems that modern orthodontic lit-
erature does not pay enough attention to the

importance of soft tissue analysis when it
comes to establishing the diagnosis and making
the therapy plan. The largest number of stud-
ies are concerned with tracking the changes in
thickness of soft tissues which occur during the
treatment [7, 8]. There are also studies which
deal with the analysis of soft tissues in horizon-
tal type of malocclusion [9, 10]. Krooks et al.
[11] claim that sagittal dimensions of the face
influence facial esthetics more than the vertical
dimensions.

Just a small number of studies investigate the
thickness of facial soft tissues in relation to the
vertical facial growth pattern [12].

The knowledge of soft tissue characteristics
of the lower part of the face in correlation to
the vertical facial growth pattern would cer-
tainly contribute to a better understanding of
the vertical types of malocclusions and help us
to make easier decisions and treatment plans
in these patients.

The aims of the conducted research were to
establish the difference in thickness of the soft
tissues of the lower third of the face in patients
with the first skeletal class and different verti-
cal growth patterns and to determine whether
the frequency of soft tissues imbalance (STI)
depends on the vertical growth pattern.
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METHODS

This cross-sectional retrospective clinical research was
conducted on 90 lateral cephalograms of adult Caucasian
orthodontic patients of the Clinic of Dentistry in Nis, Serbia
(30 male and 60 female), between 18-27 years of age, aver-
age 23.6 years, obtained as part of a diagnostic procedure
before the beginning of the orthodontic treatment.

All lateral cephalograms were taken by orthophos SL
3D (Densply, Sirona, Charlotte, NC, USA) under standard-
ized conditions with the mandible in centric occlusion and
without contraction of the facial soft tissues. All cephalo-
grams were traced manually by the same investigator on
acetate paper. The linear measurements were made with
the help of a millimeter ruler. Corrected values of linear
measurements were recorded to eliminate magnification
error of 10%.

Signed information documents and the consent of pa-
tients to participate in the study were obtained. The study
was approved by the Ethics Committee of the Clinic of
Dentistry in Nis, No 14/8-2019-2 EO.

The criteria for the participation in the study were the
following: patients should not have a history of orthodontic
or prosthetic treatment; they should not be undergoing an
orthodontic treatment; they should not have dentofacial
deformity or a forced bite.

Only the patients with the skeletal class I, based on the
values of Steiner A-Nasion-point B (ANB) angle (1° < ANB
< 3°) and Wits appraisal (1) were chosen for the study
[13].

The radiographs without matching between ANB angle
and Wits appraisal values were excluded from the study.

The patients who participated in the study were di-
vided into three groups of 30 patients, 10 male and 20
female: those with hyperdivergent, hypodivergent and
normal growth patterns based on the values of Frankfort
mandibular plane angle (FMA) from Tweed-Merrifield
analysis [6]. This angle is formed by the Frankfort plane
(orbitale-porion) and the mandibular plane, constructed
by the points of menton and gonion.

Patients with FMA angle 21° or less were considered to
have hypodivergent growth patterns [3].

The ones with FMA angle values between 22-28° were
considered to have normal growth patterns, while the pa-
tients with the angle wider than 28° were considered to
have hyperdivergent growth patterns [3].

The analysis of sex differences was not conducted due
to the uneven distribution between the sexes.

Each patient was evaluated following the method given
by Merrifield [6] (Figure 1). The thickness of the upper lip
was measured as the distance from the greatest curvature
of the labial surface of the maxillary central incisors to the
vermilion border of the upper lip. The chin thickness was
measured as the distance between the skin pogonion and
perpendicular projection of this point on the NB (Nasion-
pt B) line.

All the measurements of the profile image were per-
formed by the same examiner (orthodontist). The analysis
of 20 profile images was repeated after two weeks in order
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Upper lip

/" Total chin

Figure 1. Facial soft tissue analysis given by Merrifield

to insure reliability. Intra-class correlation coefficients were
performed to assess the reliability for the measurements.
The values of coefficients of reliability were found to be
greater than 0.90 for all the variables.

It was considered that the patients with the same thick-
ness of the chin and upper lip or patients whose chin thick-
ness exceeded the thickness of the lips had a balanced soft
tissue ratio.

On the other hand, the patients with the thickness of
the upper lip greater than the chin thickness had soft tis-
sue imbalance.

All patients with diagnosed STI were divided into those
whose upper lip thickness exceeded chin soft tissue thick-
ness by 3 mm or less and those whose imbalance was big-
ger than 3 mm. We considered that a soft tissue imbalance
greater than 3 mm can lead to noticeable profile disorders
even in those patients with a good skeletal growth pattern
and a position of the frontal teeth.

Statistical data analysis was performed by the SPSS
program (IBM Corp., Armonk, NY, USA). Continuous
variables are given as means, SD (standard deviations)
and (medians). Categorical variables are given as abso-
lute numbers (N) and in percentages (%). Normality of
the distribution of continuous variables was established
by the Shapiro-Wilk test. The comparison of the exam-
ined parameters between the groups was performed by
the Student’s t-test of independent samples. Intra-class
correlation coefficients were used to assess the reliability
of the measurements.

RESULTS

Soft tissues of the chin and upper lip are thickest in hy-
podivergent growth pattern patients, thinner in normal
vertical growth pattern, and certainly thinnest in patients
with hyperdivergent growth type (Table 1).

Thickness of the chin soft tissue is statistically signifi-
cantly higher in hypodivergent growth pattern group com-
pared to the normal and hyperdivergent growth pattern
group (p < 0.001).
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Table 1. Values of total chin and upper lip thickness in regard to vertical pat-

tern of facial growth

Janosevic P.

DISCUSSION

The analysis of soft tissues plays a significant role
in orthodontic diagnosis and in achievement of

Parameters | Hypodivergent GP Normal GP Hyperdivergent GP
Chin 13.6 £ 2.0%*** (13.5) | 11.6+2.0(11.5) 10.7£1.6(11)
Upper lip 13.4 +2.42%0%%% (13) | 12,0+ 2.5(12.2) 11.1+£1.7(11)

Continues variables are given as means + SD (medians); SD - standard deviation;
GP - growth pattern;

*p < 0.05;

*** p < 0.001 (Independent samples t-test);

2 ys. normal;

b vs. high;

26.7% 26.7%

20%
13.3%

15%

Normal GP

Hypodivergent GP Hyperdivergent GP

Figure 2. Percentage of patients with soft tissue imbalance in different
vertical growth pattern groups

16.7%

18%
16%
14%
12%
10% 6.7%
8%
6% 3.3%
4%
200

0%

Hypodivergent GP Normal GP Hyperdivergent GP

Figure 3. Percentage of patients with soft tissue imbalance bigger
than 3 mm in different ver-tical growth pattern groups

The values of the upper lip thickness in hypodivergent
group are statistically significantly higher compared to the
normal growth pattern group (p < 0.05) and hyperdiver-
gent growth pattern group (p < 0.001) (Table 1).

The largest number of patients with STT was observed
in the normal and hyperdivergent vertical growth pattern
groups, eight out of 30 patients, (26.7%), while the smallest
number was observed in the hypodivergent growth pattern
group, four out of 30, (13.3%) (Figure 2).

In the normal vertical growth pattern group, only two
patients (6.7%) had soft tissue imbalance greater than 3
mm; in the hyperdivergent growth pattern group there
were five patients (16.7%), while in hypodivergent growth
pattern group there was only one patient (3.3%) (Figure 3).

Intra-class correlation coefficients were performed to
assess the reliability for the measurements in the study. The
values of coefficients of reliability were found to be greater
than 0.90 for all the variables.

‘ DOI: https://doi.org/10.2298/SARH220727098)

good facial aesthetics [14]. Even though soft tissue
is often overlooked in modern orthodontic prac-
tice, Holdaway [15] claims that the results of an
orthodontic therapy are significantly better if soft
tissue is taken into consideration during the process
of establishing a diagnosis.

Considering that there are differences in the
thickness of the facial soft tissues in patients with differ-
ent sagittal malocclusions [10], the conducted research
included just patients in skeletal class I based on the values
of ANB angle. Wits analysis was used in order to overcome
the limitations of ANB angle like recording a wrong value
with altered antero-posterior or vertical position of nasion
or in case of increased or decreased vertical height of the
face [16].

Our research has shown that soft tissues of the chin
are thickest in hypodivergent patients, slightly thinner
in patients with the normal vertical growth pattern, and
definitely thinnest in patients with hyperdivergent growth
type. Such a result is expected having in mind that soft
tissues are stretched due to the rotation of the mandible
in clockwise direction in patients with hyperdivergent
growth type.

Changes in the facial soft tissue thickness also occur
with aging. The thickness of the soft tissues of the chin,
increases for example [17]. Ferrario et al. [17] noted that
the signs of facial aging appear even after the age of 30. It
should be emphasized that the patients in our examined
group were significantly younger than the mentioned age.

Our results coincide with the results of Ashraf et al.
[14], Perovi¢ et al [18], Somaiah et al. [1], Al-Mashhadany
at al. [19] as well as Celikoglu et al. [20]. In fact, Celikoglu
et al. [20] claim that statistically significant difference in
chin soft tissue thickness of patients with different vertical
growth patterns exists only in females, not males. Female
patients prevail in our study, which explains the coinci-
dence of our and their results.

Our results do not coincide with those of Nanda and
Ghosh [21] who came to the conclusion, while investi-
gating southern Europeans, that the greatest thickness of
soft tissues of the chin in the area of pogonion is present
in people with hyperdivergent growth patterns. Vertical
pattern implies that the chin is distally positioned. They
further explain the results by the tendency of soft tissues
to preserve normal profile by their thickness [21].

The conducted research has shown that the upper lip
thickness correlates with the vertical growth pattern, too.
Here, as a rule, its thickness is greatest in hypo, then nor-
mal and lowest in patients with the hyperdivergent growth
pattern. These results also coincide with those of Ashraf
et al. [14].

A balanced relationship of the upper lips and soft tissues
of the chin has a direct impact on the beauty and harmony
of the face [21]. Upper lip thickness should be equal or
somewhat lower than the soft tissue thickness of the chin.

Srp Arh Celok Lek. 2022 Nov-Dec;150(11-12):648-652
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If there is the opposite situation, there is an imbalance of
soft tissues which means that the upper incisors have to
be moved distally in order to improve the profile aesthet-
ics [22].

Our research has shown that the number of people
with STT was largest in the groups with the normal and
hyperdivergent vertical growth pattern. Still, the number
of patients with STI greater than 3 mm was largest in the
group with hyperdivergent growth pattern.

Pathological skeletal pattern of growth combined with
severe soft tissue imbalance makes orthodontic treatment
in hyperdivergent group of patients more difficult in com-
parison to the other vertical types of growth. Retraction
of the upper incisors in these group of patients is often
needed in order to obtain a more balanced facial profile
because lip retraction follows tooth retraction.

There is no similar data with which we could compare
ours in the reference literature. New research on this topic
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should be conducted on a larger sample in order to get
more relevant data and compare it to the obtained results.

CONCLUSION

Soft tissues of the chin and the upper lip are thickest in
patients with hypodivergent, and thinnest in patients with
hyperdivergent growth pattern. The largest number of
people with severe soft tissue imbalance is present in the
hyperdivergent growth pattern group, which implies that
special attention is required in treatment of these patients.
Pathological skeletal pattern of growth combined with soft
tissue imbalance means that it takes more efforts in order
to achieve good facial aesthetics at the end of treatment.
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banaHc u AEGIbMHa MEeKUX TKUBa Aoe TthVIHe auue Koa pasanvyntux BepTUKaiHuxX

obpasaua pacta

Mpenpar JaHowesuh

YHuBep3uteT y Huwy, MeguumHckn dakynteT, KnuHuka 3a feHtanHy meguumHy Huw, Cromatonowku opcek, Huw, Cpbuja

CAXETAK

YBoa/Linm Bapujaumje y fe6sbMHU MEKMX TKMBa YTHYY Ha Mo-
NOXaj CTPYKTYpa NMLA, Kao 1 Ha ecTeTuKy uua.

Linmb cnpoBefeHoOr UCTpaxuBatba je 610 fja ce yTBpAM pasnnka
Yy YUeCTanocTu nojase ArcbanaHca MeKkMx TK/Ba N1La y 3aBu-
CHOCTY O BepTUKanHor obpacLa pacta nvua.

MeToge CnpoBeaeHrM UCTpaXKMBareM je 06yxBaheHo 90 npo-
GUNHMX CHMMAKa IMaBe oapaheHrX Mpe noyeTka OPTOAOHTCKE
Tepanuje Koj ofpacivx nawujeHata 6ene pace, Cprcke Haumo-
HanHoct (30 MywKor 1 60 »eHcKor nona), yapacta 18-27 rogn-
Ha CTapoCTy, NPOCeYHO 23,6. OCHOBHU KpUTEPUjYM 3a YKIbyum-
Bakbe y CTyAUjy je 6uno noctojatbe | ckeneTHe Knace Ha OCHOBY
BpefHocTy yrna AHB 1 Ha ocHoBy npoueHe. CBU nauujeHTm cy
nopaesbeHn y Tpu rpyne og no 30 naymjeHata, oHe ca xunepau-
BEPreHTHVM, XUMOANBEPreHTHVIM U HOPMAJTHVIM BEPTUKaNHUM
obpacLiem pacta Ha OCHOBY BPeHOCTY yria Koju 3aKknanajy

DOI: https://doi.org/10.2298/SARH220727098)

dpaHKdypTCKa XOpr30HTana n MaHambynapHa paBaH. AHanv3a
MeKIX TKIBA je cnpoBefieHa Ha ocHoBy Mepudunaose aHanuse.
Pesynratu [lobvijeHn pe3yntaTi cy noka3anu fja Cy MeKa TK/Ba
6pape 1 ropke ycHe Hajaebsba Ko NaLmjeHaTa ca XMnogueep-
FEHTHVM, @ HajTakba KO NaLyvjeHaTa ca XmnepanuBepreHTHUM 06-
pacuem pacta nvua. Hajsehin 6poj nauujeHata ca gucbanaHcom
MeKUX TKBA MPUCYTaH je Y rpynu ca HOPManHUM U Xunepau-
BEpPreHTH!M obpacLiem pacta, ocam of 30. bpoj nayujeHata ca
AncbanaHcom mekux TkuBa Behvm of 3 mm je Hajsehn y rpynu
ca XxunepauBepreHTHM obpacLeM pacTa uua.

3aksbyyak aTonowkuy 06pasal, pacta KOMOUHOBaH ca YeCTOM
nojaBom AncbanaHca MeKUx TKUBa iMLia YNHY OPTOJOHTCKY
Tepanujy nauvjeHata ca XunepavBepreHTHIM obpacLiem pacta
3aXTEBHWjOM y OLHOCY Ha NaLujeHTe ca HOPMaNHUM U XMUMOAM-
BEpreHTHUM obpacLiem pacTa.

KibyuHe peun: MeKa TK/Ba; nvLe; AucbanaHc
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SUMMARY

Introduction/Objective Class lll malocclusion is caused by changes in skeletal and/or dentoalveolar
structures with a typical mesial relationship of posterior teeth. The “Y” appliance and the appliance with
screw according to Bertoni can be used in treating Class Ill malocclusion caused by maxillary retrogna-
thism in the period of mixed dentition. The aim of the study was to determine and compare changes on
skeletal and dentoalveolar structures in patients with Class Il malocclusion treated with the Y appliance
and the appliance with screw according to Bertoni.

Methods Forty patients with Class lll malocclusion were included in this study. The sample was divided
into two groups, with 20 patients in each group. The including criteria were maxillary retrognathism, the
period of mixed dentition, and pubertal growth. The excluding criteria were mandibular prognathism,
patients with genetical predisposition for skeletal Class Ill malocclusion, patients with cleft lip and palate
or craniofacial syndrome, and the period of permanent dentition. The appliances which caused most
changes on the maxilla were used in this study because all patients had a deficiency of maxillary growth.
Anamnesis, clinical and functional testing, study casts analysis, analysis of orthopantomograms, lateral
cephalograms, extraoral and intraoral photos were done for each patient. Therapeutic effects were ana-
lyzed on study casts and lateral cephalograms after this phase of orthodontic treatment.

Results The main dentoalveolar effect was protrusion of the upper incisors. Skeletal effects were not
significant.

Conclusion The Y appliance and the appliance with screw according to Bertoni caused greater changes

on dentoalveolar structures compared to skeletal changes.
Keywords: Class Il malocclusion; Y appliance; Bertoni screw

INTRODUCTION

Class III malocclusion is an orthodontic prob-
lem in the sagittal direction with a mesial rela-
tionship of the posterior teeth. The cause of this
malocclusion could be the changes in skeletal
and/or dentialveolar structures [1]. The skeletal
form of Class III malocclusion can be caused
by maxillary retrognathism and underdevel-
oped maxilla, mandibular prognathism and
overdeveloped mandible, and a combination
of these two changes. Patients with skeletal
Class III malocclusion caused by maxillary ret-
rognathism have a typical concave profile and
backward position of the maxilla and the upper
lip [1]. The maxilla is underdeveloped in the
sagittal and the transversal direction. Patients
with cleft lip and palate and some syndromes
(Apert, Crouzon) often have a mesial bite due
to insufficient growth of the maxilla. The fre-
quency of this malocclusion increases over time
[2, 3]. The prevalence of skeletal mesial bite in
deciduous dentition is 23%, in mixed dentition
30%, and in permanent dentition 34% [1].
The “Y” appliance is an active removable
orthodontic appliance. This appliance has an

acrylic plate cut in the shape of the letter “Y”,
with two screws in the area of the canines. the
main effect of the appliance is protrusion of the
upper incisors if a patient turns both screws at
the same time. This appliance is useful in the
treatment of patients with Class III malocclu-
sion caused by maxillary retrognathism during
mixed dentition [4].

The appliance with screw according to
Bertoni is an active, mobile orthodontic appli-
ance. This appliance has a special screw which
acts in two directions - the sagittal and the
transversal one. The appliance is useful in the
treatment of patients with insufficient growth
of the maxilla. The screw can consist of two or
three guides. One screw causes a protrusion
of the upper incisors, while the other one or
two screws (depending on the design) cause
transversal expansion of the upper dental arch.
A patient turns the screws one after the other
and not simultaneously [4].

The aim of this investigation was to deter-
mine and compare skeletal and dentoalveolar
changes in patients with Class III malocclusion
treated with the Y appliance and the appliance
with screw according to Bertoni.
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METHODS

In this retrospective study, 40 patients of the Department
of Orthodontics, School of Dental Medicine, University of
Belgrade, were included. The study was approved by the
Ethics Committee, School of Dental Medicine, University
of Belgrade, Serbia (No. 10/1). None of the patients had
previous orthodontic treatment. This sample included pa-
tients with a decreased value of the ANB angle (less than
2°) caused by maxillary retrognathism (the SNA angle less
than 82°).

The patients were divided into two following groups:
group I — patients treated with the Y appliance (20 pa-
tients) (Figure 1), and group II - patients treated with the
appliance with a screw according to Bertoni (20 patients)
(Figure 2). The Y appliance and the appliance with a screw
according to Bertoni were worn 16-18 hours during the
day. In the Y appliance the screws were turned at the same
time, while in the appliance with a screw according to
Bertoni the screws were turned at different times. The ap-
pliance with a screw according to Bertoni was used in pa-
tients with a narrow upper arch and retrusion of the upper
incisors, while the Y appliance was used in patients with
retrusion of the upper incisors without deficient growth of
the maxilla in the transversal direction. The active phase
of treatment lasted 18 months.

These appliances can be used during the treatment of
skeletal Class III malocclusion caused by maxillary ret-
rognathism.

All the patients were in the period of mixed denti-
tion, during the pubertal growth spurt period. The aver-
age chronological age in group I was nine years and two
months, and in group II it was nine years and nine months.
The dental age was determined according to Demirjian’s
method. The average dental age in group I was nine years
and seven months, and in group II it was nine years and 11
months. The skeletal age was estimated by Baccetti method
of cervical vertebral maturation [5]. In group I, three pa-
tients (15%) were in stage 1, 11 patients (55%) were in
stage 2, and six patients (30%) in stage 3. In group II, four
patients (20%) were in stage 1, 12 patients (60%) were in
stage 2, and four patients (20%) in stage 3. The average
duration of orthodontic treatment was 17 months in group
I and 20 months in group II. Chronological, dental, and
skeletal age, the duration of treatment, and sex distribution
are shown in Table 1.

The inclusion criteria were maxillary retrognathism, the
period of mixed dentition, positive overjet, mesial byte, and
age in correlation with the best period for treatment for
each appliance. The exclusion criteria were patients with
cleft lip and palate or some craniofacial
syndrome, mandibular prognathism,
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Figure 2. The appliance with a screw according to Bertoni

protocol were included in this study. Patients with a ge-
netic predisposition to this malocclusion were not included.

The diagnostic procedure had been done for each pa-
tient before the orthodontic treatment. The procedure
included anamnesis, clinical and functional testing, study
casts analysis, analysis of orthopantomograms, lateral
cephalograms, and extraoral and intraoral photos. Lateral
cephalograms and study casts were done after this phase
of orthodontic treatment to assess therapeutic effects of
each appliance used.

Cephalometric parameters

The following parameters were included and analyzed:
- angle SNA - sagittal position of the maxilla;
— angle SNB - sagittal position of the mandible;
- angle ANB - relationship between the maxilla and the
mandible in the sagittal direction;

Table 1. Chronological, dental, and skeletal age, treatment time, and distribution by sex

ermanent dentition, late age for this . Chronological | Dental Skeletal Treatment Sex
p & Appliance 9 ;
kind of treatment or premature contact 208 G G iz Male | Female
during the movement of the mandible Stage 1(n=3)
f 8 . . M 9years 2 9 years Stage 2 (n=11) | 17 months 11 9
rom physiological rest to the cen- | n=20 months 7months | 0 S h=6)
tral occlusion. No patients withdrew . Stage 1 (n=4)
from the therapeutic procedure. Only | Bertoni 9 years 9 IYears | iage2(n=12) | 20months | 13 7
. . n=20 months 11 months S 3(n=4
patients with a complete treatment tage 3 (n=4)
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Table 2. Parameters in the sagittal direction — changes during treatment with different appliances

T1 T2 A (T2-T1) Significance® | Significance® | .. .. e | @rereprm a | e .
Parameter X +SD X +SD X+ SD 2tT1 atT2 Significance! Significance? | Significance!
SNA (°)
:ipz% 766+£196 | 77.9+186 | 13%0.66 p=0000* | p<0.001*
Eez”zo(;" PP 768+1.83 | 77.85+192 | 1.05+184 0.660 0.939 p=0000* | p<0.001*
SNB ()
Iipz% 79+192 | 7945%17 | 045185 p=0.089 p = 0.004*
21”20(;" P 7924212 | 795+193 | 03+206 0.159 0.204 p=0.078 p=0307
ANB (%)
I ipz% 244109 | -155+1.19 | 0.85+0.99 p = 0.065 p=0.000* | p=0.007*
Ee:”;(;" P 184195 | -135+164 | 045 1.92 0.450 0.033* p=0.123 p=0.102 p=0.012*

*statistically significant difference;

2monofactorial variance analysis;

btwo-factor analysis of the variance, factor time;
btwo-factor analysis of the variance, factor time-group;
dt-test;

¢Wilcoxon matched-pairs test

- angle SpP/MP - vertical position of the maxilla;
— angle SN/SpP - vertical position of the mandible;
— angle SN/MP - relationship between the maxilla and
the mandible in the vertical direction;
- sum of angles of Bjork’s polygon - type of facial
growth;
- relationship between the anterior and the posterior
facial height - type of facial growth;
— distance Sna-A’ - length of the maxillary corpus;
- distance Pg’-Go’ - length of the mandibular corpus;
- distance Cd’-Go’ - height of the mandibular ramus;
— angle I/SpP - inclination of the upper incisors;
— angle i/MP - inclination of the lower incisors.
Manual drawing and analysis of the lateral cephalogram
was performed. Computer analysis was not done. The mea-
surements were made by one impartial researcher. The
researcher had no insight into which group of patients he
was analyzing.

Statistical analysis

Statistical analysis included mean values, maximum and
minimum values, and standard deviation, as a part of stan-
dard descriptive statistical analysis. Two-factor analysis of
the variance with repeated measuring was used in relation
to the factor time and factor time and group allocation.
ANOVA, Wilcoxon matched pairs test and Student’s t-test
were used for determining the statistical significance of ac-
quired differences. PASW Statistics for Windows, Version
18.0 (SPSS Inc., Chicago, IL, USA) was used.

RESULTS

Parameters in sagittal direction

Both appliances caused increased values of the SNA an-
gle. We used a two factor analysis of the variance with

Srp Arh Celok Lek. 2022 Nov-Dec;150(11-12):656-659

repeating measuring to determine effects of the two re-
movable appliances on the sagittal position of the max-
illa before and after orthodontic treatment. Statistically
significant differences between these two periods were
evaluated in both groups. The values of the SNB angle in-
creased in both groups of patients. Statistically significant
difference was determined only in the group of patients
treated with the Y appliance. Increased value of the SNB
angle is a direct consequence of the mandibular growth,
which is very intense at this age. The ANB angle increased
significantly in both groups. Student’s t-test and Wilcoxon
matched pairs test indicated significant differences in both
groups (Table 2).

Parameters in vertical direction

Value of the SN/SpP angle increased in both groups of
patients. When we compared the two groups of patients,
only the Y appliance caused statistically significant changes
of the SN/SpP angle during treatment. The SN/MP angle
increased insignificantly in both the group treated with the
Y appliance and the Bertoni’s screw. When we compared
groups after treatment, we evaluated significant changes.
Both appliances caused an increase of the SpP/MP angle.
Statistically significant differences existed in both groups

when we compared values before and after treatment
(Table 3).

Parameters of maxillary and mandibular
development

With both appliances, the length of the maxilla increased
significantly during treatment. Two-factor analysis of the
variance with repeated measurements determined statisti-
cally significant differences in the pretreatment and post-
treatment values of the length of the maxilla. The length
of the mandible increased in both groups. Height of the
mandibular ramus increased in both treated groups of
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Table 3. Parameters in the vertical direction — changes during treatment with different appliances

Stamenkovi¢ Z. et al.

T1 T2 A(T2-T1) Significance® Significance® o o il c
Parameter X +SD X+ SD X+ SD atT1 atT2 Significance Significance!
SN/SpP (%)
I ipz% 11.75 £ 1.55 12.75 £ 1.48 1£121 p=0.228 p = 0.002*
Eez”zo(;“ aPP | 1120+2.14 11.6 £2.23 0.4+2.02 0.005* 0.001* p=0334 p=0.136
SN/MP ()
I ipz% 36.85 + 5.02 389+434 2.05+2.39 p=0245 p=0.001*
Ee:rtzo(;" aPP | 3625 +4.83 37.85+4.12 1.6+2.23 0.587 0.769 p=0.173 p = 0.003*
SpP/MP (°)
:: ipz% 2505+486 | 26.15+4.26 114186 p = 0.999 p=0016*
Ee:'tzog' aPP | 2475+4.18 25.55 +3.92 0.8+3.23 0.891 0.549 p=0712 p=0.012*

*statistically significant difference;
2monofactorial variance analysis;
btwo-factor analysis of the variance, factor time;
bctwo-factor analysis of the variance, factor time-group;

dt-test

Table 4. Maxillary and mandibular development — changes during treatment with different appliances

Parameter " FSD « lZSD AX('LZ;B) Signaif;i_cra;nce"’ Sign;fci_crazncea Significance®® | Significance?
Cmax (mm)

Iipzpo 46.87+204 | 4835+2.11 148 +0.75 p = 0.000* p<0.001*

Ee:”;(;“ aP 1 4514217 462 +2.05 1+£1.93 0471 0.690 p=0.014* p <0.001*
Cmand (mm)

:ipz% 7355372 | 7475+348 12094 p=0941 p <0.001*

Ee:”;(;“ P 7114343 722+3.18 114267 0742 0.970 p=0726 p=0.114
Rmand (mm)

z o 5415+237 | 5495+223 0.8+0.95 p=0.771 p=0001*

Bertoni

app 53.1+225 53.85+2.02 075+ 2.1 0.092 0.075 p=0675 p =0.043*

n=20

*statistically significant difference;
2monofactorial variance analysis;
two-factor analysis of the variance, factor time;
betwo-factor analysis of the variance, factor time-group;

dt-test

patients. Statistically significant differences determined
by a comparison of both groups of patients were also evalu-
ated (Table 4).

Parameters of facial growth

Sum of angles of Bjork’s polygon increased in both groups
of patients. There were no significant differences between
groups during treatment. The relationship between the
anterior and posterior facial height decreased in the group
treated with the appliance with Bertoni’s screw, while it
increased in the group treated with the Y appliance. There
were no statistically significant changes between the groups
and during treatment (Table 5).

‘ DOI: https://doi.org/10.2298/SARH220511102S

Dentoalveolar parameters

The I/SpP angle was decreased in both groups of patients.
Two-factor analysis of variance with repeated measure-
ments determined a statistically significant difference
in the group treated with the Y appliance and the ap-
pliance with Bertoni’s screw. When comparing effects
of treatment, significant differences existed in both
treated groups. The i/MP angle increased in the group
treated with the appliance with Bertoni’s screw, while the
Y appliance caused insignificant decrease of this angle.
Statistically significant changes in both groups were evalu-
ated with two-factor analysis of the variance with repeated
measurements (Table 6).
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Table 5. Parameters of facial growth — changes during treatment with different appliances

T1 T2 A(T2-T1) Significance? Significance? oo o S 4
Parameter X +SD X +SD X+ SD 2t T1 atT2 Significance Significance
> Bjork (°)
Yappn=20 394.05+45 395.05+4.26 1+£234 p=0.599 p=0.071
i 0.359 0.669
Ee:;(?' PP | 3947+414 | 3955+3.83 08+3.26 p=0634 p=0.142
SGo/NMe x 100 (%)
Yappn=20 63.73+1.7 64.3 £2.84 0.57 +£1.74 p=0.328 p=0.555
i 0.237 0.132
Ee:rtzo(;" app 63.5+2.2 63.1+236 0.4+245 p=0.423 p=0478

*statistically significant difference;

2monofactorial variance analysis;

two-factor analysis of the variance, factor time;
bctwo-factor analysis of the variance, factor time-group;
dt-test

Table 6. Dentoalveolar parameters — changes during treatment with different appliances

T1 T2 A(T2-T1) Significance® Significance® P . S a

Parameter X+ SD X +SD X+ SD 2t T1 atT2 Significance Significance
1/SpP (°)

:ipzpo 713 +2.81 68.7 +3.06 26+1.05 p = 0.000* p < 0.001*

Sertom 0.420 0.015*

ne:'tzo(;" P | 7224253 70.1 +2.37 21+187 p = 0.007* p < 0.001*
i/MP (°)

Iipz% 90.15+2.83 | 90.05+2.46 0.1+1.07 p = 0.000* p = 0.681

Sertom 0.406 0.705

ne:' ;’g'app 89.7 £2.18 90.1 +2.45 04+167 p=0.012* p=0437

*statistically significant difference;

2monofactorial variance analysis;

btwo-factor analysis of the variance, factor time;
bctwo-factor analysis of the variance, factor time-group;
dt-test

DISCUSSION

Early treatment of skeletal Class III malocclusion caused
by maxillary retrognathism can provide correct occlusion,
functional stability, and acceptable facial aesthetics. At the
same time, we can avoid the need for a later complex and
expensive orthodontic treatment or combined orthodontic
and surgical treatment [6]. For this reason, most impor-
tant are effects on the skeletal structures of the maxilla. It
was very important to determine the scope of changes on
skeletal and dentoalveolar structures depending on the
used appliances and the mechanism of their application.
All patients in this study were in the period of pubertal
acceleration of growth, without earlier orthodontic treat-
ment. Patients included in this study were treated at the
Department of Orthodontic, School of Dental Medicine,
University of Belgrade. The standard diagnostic procedure
included anamnesis, clinical and functional examinations,
analysis of study casts, orthopantomograms and lateral
cephalograms, and extraoral and intraoral photos. All the
patients were divided into two groups according to type
of used appliance: group I treated by the Y appliance and
group II treated by a removable appliance with a screw ac-
cording to Bertoni. In some cases, fixed appliance 4 x 2 can
be used, for example in patients with an allergic reaction
to materials used for mobile appliances, in patients with
epilepsy or in patients with cancer who need frequent and

Srp Arh Celok Lek. 2022 Nov-Dec;150(11-12):656-659

repeated MRI. Also, for significant anterior growth of the
maxilla and skeletal effects, Frankel functional regulator
type III can be used in early treatment [7-10].

Position and development of the maxilla were analyzed
using the values of SNA and SN/SpP angles and the Cmax
linear distance, which determined the length of the max-
illa. An increase of the maxillary corpus length was a result
of simultaneously intensive pubertal growth and effects
of an orthodontic appliance. Stimulation of the sagittal
growth of the maxilla caused forward-moving of point A.
This moving caused an increased SNA angle. Also, both
appliances caused an expansion of the upper dental arch,
which was in correlation with posterior rotation of the
mandible and the distal movement of point B [8, 9, 11].
Vertical position of the maxilla was changed according to
an increased value of the SN/SpP angle [12, 13].

There was far less effect on the mandible than on the
maxilla. The Y appliance and the appliance with a screw
according to Bertoni did not have any influence on the
position of the mandible, because these appliances were
located only on the maxilla. These devices were used pre-
cisely because the essence of the problem was the under-
development of the maxilla.

The relationship between the maxilla and the mandi-
ble was evaluated by values of angles ANB and SpP/MP.
Both appliances caused significant increase in value of the
ANB angle, so it changed skeletal Class III malocclusion to
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appliances changed inclination of the
upper incisors, with protrusion of these
teeth [21, 22]. It was a consequence of
design of these appliances, which were
located only on the upper dental arch.
Dentoalveolar effects that corrected the
overjet were a protrusion of the upper
incisors and a retrusion of the lower
incisors [14, 23, 24]. Retrusion of the
lower incisors was not a consequence of
orthodontic treatment. It was some kind
of dentoalveolar compensation. Active
mobile appliances caused more intense
changes on dentoalveolar structures,
with severe proclination of the upper
incisors [9, 13, 16] (Figures 3 and 4).

Changes in dentoalveolar and skel-
etal structures are accompanied by an
improvement in overall facial aesthetics,
which has been confirmed by numerous
studies [14, 18, 25, 26].

CONCLUSION

Figure 3. Intraoral photos before and after
treatment with appliance with a screw ac-
cording to Bertoni

skeletal Class I thanks to the anterior movement of point
A [14, 15]. The increased value of the ANB angle was a
consequence of the increased SNA angle [9, 16, 17]. The
Y appliance and the appliance with a screw according to
Bertoni mostly affected dentoalveolar structures, while
skeletal changes were minimal [4, 18, 19].

Facial growth was analyzed by the Bjork and Jarabak
method. Generally, treatment with both appliances caused
a slight backward facial rotation and a tendency towards
the vertical facial growth [8, 20, 21, 22].

Position of the upper incisors was evaluated by the I/
SpP angle. Mostly, patients with Class III malocclusion
(except patients with real mandibular prognathism) had
normoinclination of the upper incisors [8, 12]. Used
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MpomeHe TOKOM TpeTMaHa ManoKkay3uja knace lll nppumeHom anaparta Y u anaparta

ca wpadom no beptoHujy

3opaHa CrameHkoBuh', Barba Crojuh’, Hemarba Maputkosuh', iBaH Apcuh', JosaH Mapkosuh', bojaH lamoyaHnH?

'YHuBep3utet y beorpagy, Cromatonoluku dpakyntet, KnnHuka 3a optoneaujy Bunuua, beorpag, Cpbuja;
2YHneep3utet y HoBom Cagy, MeguumHckm dpakyntet, Oncek 3a ctomatonorujy, Hosu Cag, Cpbuja

CAXETAK

YBog/Line Manoknysuje Il Knace mory 61T y3poKkoBaHe npo-
MeHaMa Ha CKeNeTHUM W/Unv BeHTOaNIBEOSIaPHMUM CTPYKTYpa-
Ma ca Me3ujaiHM OLHOCOM Y peruju 604Hmx 3y6a. Y paHom
TpeTmaHy Knace Ill usaseaHe MakcunapH1UM peTporHaT3Mom
MOXe Ce KOpUCTUTY anapart Y 1 anapar ca wpadom no bep-
TOHUjy.

Linmb oBor nctpaxvBatba je 610 fa ce yTBpAe 1 ynopene cke-
NIeTHE 1 AeHTOaNIBEOIapHe NPOMEHE KOA NaLujeHaTa ca Kinacom
Il Koju cy neyeHn NnpumeHom anapata Y 1 anapata ca wpadpom
no bepTtoHujy.

MeTtope Y nctpaxmsame je ykibyuyeHo 40 naymjeHarta. Lieo
y30paK nofesbeH je y Age rpyne, ca no 20 nauujeHata y cBakoj
rpynu. Y ctyaujy cy yKibyYeHu naumnjeHTn Kog KojuX je y3poK
Me3ujajiHOT 3arpikaja 6o MakCunapHy peTporHaTrsam, y
MELLOBWTOj AeHTLMjY 1 NybepTeTcKoM ybp3ary pacTta. Hucy
YK/byUYeHW NaLnjeHTn ca NnpaBuM MaHAnOYyapHUM NporHa-
T3MOM, 0COb€e Ca reHEeTCKOM NpeaMcno3nLMjoM 3a HacTaHaK
Me3ujasnHoOr 3arpuKaja, MaLyjeHTn ca pacLenom yCHe 1 Hemua
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VNV HEKUM KpaHUodaLmjanHiM CUHEPOMOM, Kao Hii MaLlmjeHTy
Ca CTasIHOM JieHTMLMjoM. M3abpaHu cy anapatu umja ce npu-
MeHa 6a3vpa Ha 13a3MBakby MPOMEHa Ha CTPYKTypama ropre
BUnMLe. 3a nauujeHTe je ypaheHa aHamHe3sa, KNMHNYKO U GyHK-
LIMOHANIHO UCMIUTUBAtbE, aHaN3a CTYAWjCKUX MOAENa, aHann3a
opTonaHToMorpadckor cCHUMKa 1 npodusHor Ledanorpama,
Kao 1 eKCTpaopasHUX 1 MHTpaopanHux potorpaduja. Tepa-
nnjckn edeKTr aHanM3MpaHn Cy Ha CTYAWjCKAM MOAENMa 1
npodunHum Ledanorpammma ypaheHum nocne ose dase op-
TOAOHTCKOT TPETMaHa.

PesynTaTtu [MaBHY feHTOanBeonapHu epekat 6vna je npotpy-
3unja ropromx cekytuha. CkeneTHu edpeKTI HUCY G1Nn 3HauajHU.
3aksbyuak Anapart Y 1 anapar ca wpadom no beptoHujy n3a-
31Bajy 3HaYajHe MPOMEHE Ha [IEHTOANBEOTAPHUM CTPYKTYpamMa
y nopehetby ca CKeneTHUM CTPYKTypama, rae cy npoMeHe bune
Matbe yousbyBe.

Krbyune peun: manoknysuje lll knace; anapart Y; anapat ca
wpadom no beptoHujy
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Chronic heart failure phenotypes in prevalent
patients treated with hemodialysis — a single-center
experience
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Miodrag Mili¢', Visnja LeZai¢?

'Special Hospital for Internal Diseases, Lazarevac, Serbia;

2University of Belgrade, Faculty of Medicine, Belgrade, Serbia

SUMMARY

Introduction/Objective Heart failure (HF) is the main cause of morbidity and mortality of hemodialysis
(HD) patients. The aim of this cross-sectional single-center study was to examine the following: 1. fre-
quency and characteristics of HF phenotypes in prevalent HD patients, 2. association of HF with traditional
and non-traditional risk factors for cardiovascular diseases.

Methods We included all 96 maintenance HD patients from Special Hospital for Internal Diseases, Laza-
revac, Serbia, and determined the prevalence of HF with preserved ejection fraction (HFpEF) (per the
2016 criteria of the European Society of Cardiology) and HF with reduced and moderately reduced
EF - HFrEF + HFmrEF - together in a group HFrEF (EF < 50%) using standardized post-HD transthoracic
echocardiography. Clinical, routine laboratory and volume status parameters (by bioimpedance spec-
troscopy) was assessed.

Results Sixty-three out of 96 examined patients (65.6%) had HF, among them 42 had HFpEF (66.7%), and
21 had HFrEF (33.3%). HFrEF was more common in older males, with diabetic nephropathy as underly-
ing kidney disease, with a longer dialysis vintage and in those with a previous history of ischemic heart
disease. HFpEF was more common in males, with lower HD quality (kT/V) and higher pre-dialytic systolic
blood pressure. In multivariable regression analysis, HFrEF was associated with diabetic nephropathy,
hypervolemia (positively) and triglycerides (negatively), while HFpEF was associated negatively with
hemoglobin, iron, and triglycerides.

Conclusion In order to control patients on maintenance HD with HF, in addition to appropriate drug
therapy, it is advice to control of volemia and maintaining triglyceride, hemoglobin, and iron concentra-
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tion approximately within normal limits.
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INTRODUCTION

Patients on hemodialysis (HD) are at a higher
risk of developing cardiovascular disease (CVD),
which is a leading cause of death and accounts
for approximately 30-35% of all-cause mortal-
ity among patients on HD [1]. Besides coronary
artery disease (CAD), heart failure (HF) is the
most common CVD in HD patients [2]. It is
known that one-third of patients have HF at the
initiation of HD, and 25% of patients develop HF
de novo during dialysis treatment [2].

Patients treated with HD have an increased
risk of HE. In addition to the traditional (age,
hypertension, diabetes, and dyslipidemia),
many non-traditional factors mostly related to
chronic kidney disease and dialysis itself are
involved in the development of CVD and HF
(volume load, hypertrophy and impaired left
ventricular function (systolic and diastolic),
valvular defects, arteriovenous fistula, anemia,
mineral metabolism disorders, oxidative stress,
inflammation) [2].

Three types of HF in general population are
recognized: HF with preserved ejection fraction
(EF), known as diastolic HE, HF with reduced

EE known as systolic HE, and HF with moder-
ately reduced EF [3]. Their clinical presentation
and risk factors are similar, but the approach to
treatment and response to treatment is differ-
ent. Having in mind that HF is a poor predictor
of HD patient outcome [1, 4], timely identifica-
tion of HF risk factors, and clinical presentation
would be helpful in prevention and manage-
ment of those patients [5].

In order to contribute to the timely diagnosis
of HF in HD patients, we conducted this study
aiming to define the following: 1. frequency
and characteristics of left ventricular function
in prevalent patients treated with chronic HD,
2. association of HF with traditional and non-
traditional risk factors for CVD.

METHODS
Patients

The study population consisted of 96 main-
tenance HD patients treated at the Special
Hospital for Internal Diseases, Lazarevac,
Serbia. Only patients older than 18 years who
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spent more than six months on HD were included. They
were all asymptomatic for chest pain and had no history
of acute coronary syndrome in the past three months.
Exclusion criteria was the inability of the patients to pro-
vide informed consent. According to the criteria of the
American and European Society of Cardiology and based
on signs and/or symptoms of heart failure, and left ven-
tricular function indicators obtained by transthoracic
echocardiography, patients were divided into the follow-
ing groups: 1. with HF and reduced EF-rEF (EF < 40%),
plus moderately reduced HFmrEF (EF = 40-50%) - 21
patients; 2. with HF and preserved EF-HFpEF (EF > 50%)
— 42 patients; and 3. without overt HF - 33 patients [5].

The participants were monitored from January 2020
to the end of September 2020. The approval of the local
ethics committee was obtained (number 110/21.1.2020)
and written informed consent was obtained from all the
participants.

The study variables were as follows:

1. Demografic data: age, sex, renal disease, comorbidi-
ties (coronary artery disease, hypertension, diabetes mel-
litus, dyslipidemia, and peripheral obstructive arterial
disease), residual diuresis, and body mass index (BMI)
including history of coronary artery disease defined as
prior revascularization (through angioplasty or coronary
artery bypass). Also, each patient was physically examined
and questioned for signs and/or symptoms of HF includ-
ing edema of the lower extremities, (exertional) dyspnea
graded by the New York Heart Association criteria (NYHA
I-IV) and paroxysmal nocturnal dyspnea/orthopnea [6].

2. Dialytic data: duration of dialysis session (four hours
three times a week), dialysis vintage, dialysis membrane
(low- and high-flow polysulfone membrane), single-pool
Kt/V [7], interdialytic weight gain, dialysis access, and
systolic and diastolic blood pressure before HD session,
volume status checked by bioimpedance spectroscopy, us-
ing Body Composition Monitor - BCM (Fresenius Medical
Care AG & Co. KGaA, Bad Homburg, Germany).

3. Laboratory data: urea, creatinine, markers of anemia,
lipid fraction, lipoprotein subfraction, biomarkers of min-
eral bone disorder were determined by routine laboratory
analyses at the respective dialysis session.

4. Transthoracic echocardiography characteristics: left
ventricular function, right ventricular function, pulmonary
hypertension, diastolic dysfunction, pericardial effusion,
and valvular heart disease. All echocardiographic measure-
ments were performed by two experienced echocardiog-
raphers (cardiologists) who were blinded to the clinical
status of the patients. Intra-observer variability was 4%.

To avoid the effect of volume load, all echocardio-
graphic data were collected on dialysis days when the HD
was done [8]. Atrial volume and ejection fraction (EF)
were assessed using the modified Simpson biplane method
[9]. Left ventricular (LV) mass was calculated using the
Devereux formula and normalized by body surface area
[LV mass index (LVMI)]. Relative wall thickness was cal-
culated as 2 times posterior wall divided by the LV diastolic
diameter. Early and late diastolic peak filling velocities E
and A waves were measured at the mitral leaflet tips. The
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early (¢) and late () diastolic velocities at septal and lateral
corner of mitral annulus were assessed with pulse-wave tis-
sue Doppler from a standard apical four-chamber view [9].

Statistical analyses

IBM SPSS Statistics, Version 25.0 (IBM Corp., Armonk,
NY, USA) and R software Version 3.6.1 (R Core Team
2019) were used in the statistical analyses. Continuous
variates with normal distribution were presented as mean +
standard deviation and compared using the Student’s t-test.
Variables without normal distribution data were presented
as median with interquartile ranges and compared using
the Mann-Whitney U test. Categorical data were present-
ed as the number of cases and percentages and compared
using the x* test. Multivariable logistic regression model
including all significantly different characteristics in the
univariate logistic regression models (at a significance level
of 0.05) as well as those predictors that are known to af-
fect the dependent variable, was used to determine the
independent association with HE. Two-sided p-values <
0.05 were considered significant.

Data availability

The datasets used and/or analyzed during the current
study are available from the corresponding author on
reasonable request.

RESULTS
Baseline characteristics

The baseline data on studied patients are presented in
Table 1. Out of 96 examined patients, 63 (65.6%) had HE,
among them 42 patients had HFpEF (66.7%), and 21 pa-
tients had HFrEF (33.3%). These groups compared with
the control group consisted of 33 patients with no HE. The
average patients’ age in all three groups was higher than
60 years, but patients with HF were significantly older
than patients without HE Also, there were predominantly
males in the groups with HF. In the previous history, a
significantly smaller number of patients with HFpEF had
myocardial infarction (MI) and coronary artery bypass
grafting (CABG) compared to the other two groups of
patients. Angiotensin-converting enzyme inhibitors, cal-
cium channel antagonists, and beta blockers were most
often used antihypertensive drugs in combination, or less
often alone. Only beta-blockers were used in the smallest
number of patients in group 3, compared to the other two
groups of patients (data on treatment is not presented).
Insignificantly but a slightly larger number of patients in
group 1 were treated with statins. No difference was found
among groups regarding underlying kidney disease, co-
morbidities, BMI, and smoking habit.

Data on HD characteristics, predialysis blood pressure,
and NYHA are showed in Table 2. Patients with HF had
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Table 1. Baseline characteristics of examined patients

. Group 1 Group 2 Group 3
Characteristics | e e | HFmeEF HFpEF No HF
p
s i 21 42 33
patients
f-(1+2):3=0.003
Sex, m/f* 16(76.2)/5(23.8) | 32(76.2) /10 (23.8) | 15 (45.5) / 18 (54.5) 1:3=0.04
2:3=0.008
Age, years' 69+ 1.88 68.62 = 2.07 63.60 £ 1.67 1:3=0.042
Kidney
H *o
g.;leases : 8(38.1) 10 (23.8) 4(12.1) NS
Nscl 6 (28.6) 19 (45.3) 14 (42.4)
Others 7(33.3) 13(30.9) 15 (45.5)
BMI 25.6(19.2) 24.7 (5.9) 24.5 (6.5) NS
Smoking* 6(28.6) 9(21.4) 7(21.2) NS
Comorbidities*:
Hypertension 13 (61.9%) 19 (45%) 16 (48.5%)
cvi 1 2 2
PVD 2 - 1
Diabetes 1 3 3
Malignancies 1 2 1
COBD 2 5 2
Coronary heart
disease*:
MI 7 1 4 1:2=0.0013
PCl 1 0 1
CABG 5 1 3 1:2=0.013

Nscl - nephroangiosclerosis; DN - diabetic nephropathy; BMI — body mass index; CVI - cardiovascular insult;

PVD - peripheral vascular disease; COBD - chronic obstructive pulmonary disease; Ml - myocardial infarction;
PCl - percutaneous coronary intervention; CABG - coronary artery bypass grafting;
'mean * SD or median (IQR);

*frequency (%)

Table 2. Data on hemodialysis duration, kT/V, volemia, and pre-dialysis blood pressure

Parameter Group 1 Group 2 Group 3
HFrEF + HFmrEF HFpEF No HF P
HD duration, months’ 57 (227) 31.50(143) 36 (58.5) 1:2=0.027
(14+2):3=0.036
kT/V 1.08 + 0.06 1.07 £ 0.04 1.22 £0.05 2:3=0.042
Interdialytic weight gain, kg* 3.41+033 3.02+0.17 2.83+0.18 NS
. . (1+2):3=0.044
B %o
gritg;i‘ﬂy:ifﬁ : 149.04£530 | 15138+3.49 | 141.09+£326| 1:3=0.029
ystolic 9 2:3=0.039
Diastolic, mmHg 71.38+£2.92 7488+19 75.15+2.03
NYHA class, No.
| 4 (19%) 8(19.05%) 9 (27.3%) NS
1] 11 (52.4%) 26 (61.9%) 20 (60.6%)
1 6 (28.6%) 8(19.05%) 4(12.1%)
1:3=0.005
OH 3.2(5.93) 2.9(3.8) 2.1(1.8) 2:320.035
ECW % 19.8 (21.83) 16.7 (16.8) 11.8(10.9) NS
OH/ECW 18.63 + 2.59 16.55+2.11 12.69 +1.43 1:2=0.035
OH/ECW 1:2=0.05
> 15% 12/20 (60%) 13/39(33.33%) | 9/30(30%) 13 = 0.045
Water load 37.74+7.01 36.7 (12.3) 33.1(6.43) 2:3=0.04
Volume of urea distribution 35.5(7.33) 34.4(11.6) 30.45 (5.67) 133 =0.036
2:3=0.031
ECW/ICW 1.15 £ 0.04 1.09 £ 0.03 1.03£0.03 1:3=0.013

NYHA - New York Heart Association classification of heart failure; OH - overhydration; ECW - extracellular
water; ICW - intracellular water;
*mean + SD median (IQR)
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lower kT/V, higher predialysis systolic
pressure and OH than patients with-
out HE Dialysis lasted the longest in
patients of group 1. The most com-
mon access for HD was arteriovenous
fistula in all three studied groups (data
not presented). The mean value of OH
(overhydration) / ECW (extracellular
water) measured by bioimpedance
and indicating hyperhydration was the
highest in patients of group 1, in which
60% had OH/ECW > 15%, which is
higher than in the other two groups. No
difference was found in NYHA classes
groups between the examined patients
with and without HE

Laboratory analyses and
echocardiographic parameters

The lowest serum concentration of
hemoglobin, iron, and TG was ob-
served in groups with HF and HFpEF
who additionally had the lowest iPTH
concentration (Table 3). Also, almost
half of the patients from groups 1 and
2 had TG below lower laboratory limit.
Patients from group 1 had the lowest
total cholesterol and LDL-C. The HDL/
LDL ratio as an indicator of atheroscle-
rosis risk in all three groups was within
the normal limit and similar in almost
all three groups. Other laboratory anal-
yses were similar. Unhealthy lean body
mass was found in all studied patients
(data not shown).

Echocardiographic findings are pre-
sented in Table 4. Several echocardio-
graphic parameters distinguished both
the HF groups from that without HEF, as
these patients had larger left ventricular,
left atrial diameters and mass index, as
well as E/e' (Table 4).

Predictors of heart failure

The likelihood of HF (all HEF, HFrEF,
HFpEF) in comparison to no HF in
prevalent hemodialysis patients is pre-
sented in Figure 1.

In multivariable regression analysis,
HF was associated with patients’ age,
urea volume distribution, and use of

beta blockers, but HFrEF was associated with diabetic ne-
phropathy and hypervolemia (positively) and triglycerides
(negatively), while HFpEF was associated negatively with
hemoglobin, iron, and triglyceride.
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Table 3. Laboratory analyses

Analysis Group 1 Group 2 Group 3 p

HFrEF + HFmrEF HFpEF No HF
Hemoglobin, g/l 103.78 £4.73 97.94 +2.87 113.1+£3.7 (1+2):3=0.002; 2:3 =0.001
Sodium, mmol/I 137.9+0.44 139+4.0 139.4+043 1:3=0.014
Potassium, mmol/I 548 +0.18 5.3(0.6) 53+0.16 NS
Calcium, mmol/I 2.14 £ 0.05 2.15(0.28) 2.18 £0.04 NS
Phosphate, mmol/I 1.36 £ 0.09 1.45 + 0.09 1.53 +0.08 NS
Ferritin, ng/ml 438.78 £ 16.09 405 (119) 395 (135) NS
Iron, pmol/I 15.03+ 1.1 13.01+25 15.48 +0.72 -+ 2):3;30;03."016; =0.004
iPTH, pg/ml 463.3 (662.3) 189.5 (239.5) 340.5 (795.47) 2:3=0.05
Total cholesterol, mmol/I 3.88(1.87) 4,16 (1.38) 4.72(0.18) 1:3=0.017

1+2):3=0.001;1:3=0.013

TG, mmol/l 12(1.06) 131(0.8) 207 (157) (123200011
< 1.35, No. (%) 10 (47.6) 19 (45.2) 7 (22.5)
> 1.7, No. (%) 8(38.1) 12 (28.6)
HDL-C, mmol/I 1.47 (0.68) 1.18 (0.93) 1.14 (0.64) NS
LDL-C, mmol/I 1.7 (1.25) 2.41(0.84) 2.42 (0.96) 1:2=0.05
HDL/LDL 1.87 £0.26 2.05+0.13 2.19+£0.15 NS

Table 4. Echocardiographic parameters

EF - ejection fraction; EDD - left ventricular end diastolic diameter; ESD - left ventricular end
systolic diameter; LAVi - left atrial volume index; LVMi - left ventricular mass index; LA - left atrial;
E - early mitral valve flow velocity; A - late mitral valve flow velocity; E/A - ratio of early to late
mitral valve flow velocity; e’ - early diastolic wave; E/e' - ratio of early mitral valve flow velocity to
early tissue Doppler lengthening velocity;
*number of patients; mean + SEM; M(IQR)

PTH - parathyroid hormone; TG - triglyceride; HDL-C - high-density lipoprotein cholesterol particles; LDL-C - low-density lipoprotein cholesterol particles

Group 1 Group 2 Group 3

FCIEIECE HFYEF + HFmrEF |  HFpEF No HF P DISCUSSION
EF, % 43(7) 57.7+0.9 | 59.7 £6.2 1:2.1:3 = 0.0001 . _ .

13 = 0.0001 Presence and risk factors of HF in patients
EDD, cm 585011 | 555£0.1 | 475+0.08 23 = 0.0001 on maintenance HD were analyzed in this
ESD, cm 439+013 | 373%0.1 | 3.1(0.35) | 1:2.2:3.1:3=0.0001 single-center study. The key findings are
Vs 1.1(0.25) 1102 | 1.0(0.1) 1:2:3.p = 0.000 the following: 1. 65.6% of all studied HD
Posteriorwall,cm | 1.1 (0.20) 1102 | 09(0.2) 1:23.p=0.019 patients fulfilled the diagnostic criteria for
LVM index 14586+ 6.6 |133.1+47| 90(23) 1:3.2:3 p = 0.0001 HE among them 66.7% had HFpEE, and
LA 43+0.1 424+0.1 | 36306 | 1:2.23.p=0.0001 33.3% of patients had HFrEF; 2. No differ-
LAV 592439 53(21.3) | 29(11.6) | 1:3.2:3.p=0.0001 ences in patients’ symptoms in different
E/ Aindex 06(0.73) | 0.64(0.28) | 0.8(0.26) | 1:3.2:3.p=0001-0021| HF phenotypes were observed; 3. HF and
e, cm/s 6 (2.25) 6(1) [11.54+03 both HF phenotypes share some clinical

1:3.2:3.p = 0.000 . . o

> 8* 14 (66.6%) 0 31 (93.9%) and biochemical contributing factors.
E/e 103611 | 1087+07| 546£03 | o o oo The frequency of HF in our group of
> 8* 14 (66.6%) | 34(80.9%) | 4 (12%) = el patients is similar to that described by

other authors [10, 11, 12]. Antlanger et
al. [10] reported on the prevalence of HF
of up to 70% among 105 maintenance HD
patients, of whom 81% had HFpEF and
19% had HFrEF. In the USA registry data,

Figure 1. Multivariate prediction model of each contributing factor
for heart failure (HF), HF with reduced ejection fraction (HFrEF) or HF
with preserved ejection fraction (HFpEF) vs. no HF;

Hb - hemoglobin; TG - triglyceride; DN - diabetic nephropathy; BB -
beta blocker; UVD - urea volume distribution
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Increased risk of HF it was estimated that 44% of HD patients
: A have HF: 10% with HFpEF, 13% with HFrEF [11]. Wang
ron o AllHF

4 et al. [12] found a slightly lower incidence of HF in 220

b L o HEEE patients treated with PD, which was expected for this type

OH/ECW ratio a i ERpEF of dialysis. The authors found that 86 (39.1%) patients had

G § HE of which 47 (54.7%) had a HFpEF and 39 (45.3%) had
DN o HFrEE

BB - The clinical diagnosis of HF usually begins with the

UvD ! identification of accompanying symptoms. In dialysis pa-

Age tients it is not easy to identify which symptoms originate

— from HF and which from ESKD and HD per se. Typical HF

o1 (id d3 tl'4 >0 symptoms, such as paroxysmal nocturnal dyspnea, orthop-

i nea, dyspnea, fatigue, ascites, and lower legs edema, may be

intermittent. These symptoms are difficult to distinguish
from periodic fluid retention, and chronic renal anemia,
so the development of structural heart abnormalities may
remain unrecognized in patients with ESKD treated with
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dialysis. Even the symptoms reported by patients (and
according to NYHA criteria) are not completely reliable
for the diagnosis of HF that was in line with previous
studies [10, 13, 14]. The presented results have shown
that the majority of our patients had no HF symptoms
or they were mild, i.e., more than 80% of patients with
HFpEF and about 60% of patients with HFrEF had no
heart problems or they were mild (NYHA classes 1 and 2).
Furthermore, tests and biomarkers used to diagnose CVD
and HF in the general population, including Framingham
risk model, cannot be performed and reliably interpreted
in the dialysis population [15, 16]. However, patients with
dialysis-dependent HF should undergo the same evalua-
tion as patients with non-dialysis-dependent HE. Kidney
Disease Outcomes Quality Initiative guidelines were rec-
ommended to perform a detailed echocardiographic and
cardiac examination of all patients who start dialysis and
then every three years during the treatment to monitor
functional and structural changes in the myocardium even
if they are asymptomatic and without overt CVD [17, 18].

Many studies have been conducted to evaluate the fac-
tors associated with chronic HF related to dialysis, but the
tindings have been inconsistent. The association of several
traditional risk factors, such as age, diabetes, BMI, blood
pressure, serum cholesterol, and mortality and HF have
been previously reported [12, 19, 20].

Similarly to the aforementioned studies, we have found
that HF phenotypes share some of the contributing factors
based on demographic and clinical information. HFrEF
was more common in older males, with diabetic nephropa-
thy as underlying kidney disease, and in those with a previ-
ous history of ischemic heart disease, with a longer dialysis
vintage. On the other hand, HFpEF was more common in
males, with lower kT/V and higher pre-dialytic systolic
blood pressure. Of these, only the patients’ age, diabetic
nephropathy, and the use of beta-blockers have been inde-
pendently associated with HF, which is in accordance with
previous data in dialysis patients [12, 19, 20].

Presented results show that HF and both HF pheno-
types are associated negatively with triglycerides, meaning
that the lower triglycerides — the more likely HF presence.
This finding is in accordance with the earlier study con-
ducted in non-chronic kidney disease (CKD) populations
with HE. Namely, chronic HF can lead to a catabolic state
and cachexia in advanced cases with reduced appetite,
malabsorption, and reduced anabolic steroids levels with
consequent low cholesterol and triglyceride level. At the
molecular level, inflammation, endotoxins accumulation,
adrenergic activation, oxidative stress, and tissue injury
develop during chronic HF [21]. Also, HF might alter both
the production and the storage of triglycerides through
liver ischemia. Therefore, low triglycerides are not the
cause of HE, but a sign of a disturbed state in the body.

The volume of urea distribution and the OH/ECW ratio
as indicators of hypervolemia were selected as predictors
of HF and HFrEF in our studied patients. The higher the
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OH/ECW ratio, the more likely a patient is to have HFrEE.
Repeated water retention between dialysis contributes to
the development of LVH and both types of HF in dialysis
patients [12, 22, 23]. Thus, the control of hypervolemia
by ultrafiltration during HD is the mainstay of treatment
in the prevention of CV instability [17, 22, 24]. On the
other hand, there is evidence that excessive ultrafiltration
can adversely affect the hemodynamic stability of the car-
diovascular system and trigger a range of inflammatory
reactions in patients and thus affect the development of
HE suggesting that continuous volume status assessment
in dialysis patients is necessary [20].

Hemoglobin concentration is an independent contribut-
ing factor for the development of HF and HFpEF in our
analysis, with a negative sign. This is in line with literature
data that anemia in CKD patients and those treated with
dialysis is a strong predictor of HF [1, 2, 25]. Stable and
almost normal hemoglobin, especially after the introduc-
tion of erythropoietin-stimulating agents, made it possible
to maintain a good oxygen supply to the tissues, which
had a protective effect especially on cardiomyocytes and
coronary microvascular dysfunction [26].

In addition, iron concentration was selected as indepen-
dent contributing factor of HFpEF in our study. For each
reduction of iron per unit of measure, the probability that
a patient will have HFpEF increases by 1.23 times. There is
growing evidence that iron treatment has a beneficial effect
in the non-CKD population with HE. The explanation lies
in the fact that high metabolic needs in cardiomyocytes
depend on iron [26]. When observing dialysis patients,
maintaining iron balance was important not only for treat-
ing anemia, but also for reducing the number of hospital-
izations due to HF and nonfatal myocardial infarction [27].

Some limitations of the current study need to be men-
tioned. This study was cross-sectional and therefore does
not provide information on when HF developed. For the
same reason, it was not possible to draw conclusions about
causality, but about the association of HF and various ex-
amined factors.

CONCLUSION

Our cross-sectional study showed that more than half of
the patients on maintenance HD met the criteria for HE As
it is not easy to distinguish common HF symptoms from
intermittent complications that accompany HD, it is rec-
ommended that a complete CV investigation be performed
in accordance with the KDIGO guidelines. In addition to
immutable factors such as patients age and sex and dia-
betic nephropathy, HF should be sought in patients with
recurrent hyperhydration, who have poorer parameters of
HD adequacy, with lower triglycerides, iron, and anemia.
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$eHOTUNOBM XPOHUYHE CpuaHe UHCYUUMjeHuM]je Kog 60N1eCHUKa NeYeHunx

XeMOZMWjaIUu30M — UCKYCTBO jeAHOT LieHTpa

Mapwuja Jobpuunh', BecHa Makuh', AnekcaHgpa ApceHosuh', BecHa MejoBuh', AnekcaHgpa KyamaHosuh', Muogpar Munuh',

Buwba Nexanh?

'CneymjanHa 60nHMLa 3a MHTEpHe bonecTw, Jlasapesal, Cpbuja;
2Ynneepautet y beorpaay, MegnunHcku akyntert, beorpag, Cpbuja

CAMXETAK

YBoa/Lum CpuaHa nHcypuumjeHumja (CU) rnaBHum je y3pok
Mop6uAnTETa N MOpPTanuTeTa 6oNeCcHNKa NeYeHrx xemoguja-
nusom (XM).

Linrb oBe cTynuje npeceka CpoBeAeHe Yy jefHOM LieHTpy 61o
je ja vcnuta: 1) yyectanoct u Kapaktepuctuke peHotunosa CH
Kopa X[ 6onecHnKa; 2) noesaHocT CU ca TpagnLMOHaHAM 1
HeTpaAnLMOHaNHNM paKkToprMa pu3rika 3a KapamoBacKynapHe
6onectu.

MeTtopae Ykbyunnu cmo cBrx 96 6onecHnka neveHnx X1y
CneuwjanHoj 6onHMUNM 3a HTEpPHe 6onecTu, Jlasapesau, Cp-
6uja, v yTBpAnny npesaneHumjy CU ca ouyBaHOM ejeKLIOHOM
dpakuyujom (EQ) - SIpEF (no kputepmjymmma EBponckor Kap-
AauvonoLkor apywTsa 13 2016) n CU ca cmarbeHOM 1 ymepeHo
cmarbeHom EQ - SIrEF + SImrEF - 3ajegHo y rpynu SIFEF (EO <
50%) npuMeHOM CTaHAAPAN30BaHe NocT-X/ TpaHCTopaKanHe
exokapauorpaduje. MpouerwnBaHn Cy KNVMHUYKA, PYTUHCKN
nabopaTopwujcKm 1 MapamMeTpu 3anpemMmnHCKor cTatyca (6vo-
MMNefaHCHOM CMEKTPOCKOMMjoM).

DOI: https://doi.org/10.2298/SARH220509096D

Pesynratu LLlespecet Tpu og 96 ncnutaHmx 6onecHvika (65,6%)
umano je CW, op Tora 42 SIpEF (66,7%), a 21 SIrEF (33,3%). SIrEF
je 6una yewha Kog CcTapujux MyLiKapawa, ca AujabeTmukom
HedponaTnjom Kao ocHoBHOM b6onewhy 6ybpera, ca gyXum
nepuosoM injannse 1 KOA OHWX ca MPETXOLHOM NCXEMUjCKOM
6onewwhy cpua. SIpEF je 6una yewha Kog MyLLKapaLa, ca HKUM
kBanutetom X[ (kT/V) n BUWIUM Npeanjanyu3HiM CUCTONTHUM
KPBHVM NPUTUCKOM. Y MyNT/BapWjaHTHOj perpecrioHoj aHanusm
SIrEF je 6una noBe3aHa ca AnjabeTMukomM HedponaTnjom, Xxunep-
BONIEMMjOM (MO3UTVBHO) 1 TPUrAULEPUAMMA (HEFraTUBHO), AOK
je SIpEF 6una noBe3aHa HeraTMBHO Ca XeMOrNo6MHOM, rBoXXhem
U TpUrvUepuaruma.

3aKsbyyak Y Luby KoHTpose 6onecHrka neveHnx X[ ca CU,
nopep ofrosapajyhe Tepanuje neKoBrMa, CaBeTyje ce KOHTposa
BOJNIEMMjE 1 OfPKaBaHbe KOHLEHTpaLmje Tpuranuepmaa, Xemo-
rno6vHa u reoxxha NpubANXKHO y rpaHrLama Hopmare.

KrmbyuHe peun: cpuaHa nHcyduLmjeHLmja; XeMoaWjanusa; npu-
ApyxeHn GakTopu
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SUMMARY

Introduction/Objective Hypothyroidism is a common disease and treatment with levothyroxine (LT4)
is effective. However, variations in management are frequent.

The aim of this study was to identify practices and attitudes of Serbian physicians relating to the treat-
ment of hypothyroidism.

Methods An anonymized questionnaire was distributed electronically to members of the Serbian Thy-
roid Society, Serbian Association of Endocrine Surgeons, and Section for Endocrinology of the Serbian
Medical Society.

Results Out of 170 invitations, 99 responses were received. LT4 was the first choice for the treatment
of hypothyroidism in 90% of patients. After starting LT4 replacement therapy most respondents would
recheck thyroid-stimulating hormone (TSH) in 4-6 weeks (n =51, 62%) and in eight weeks (n = 29, 35%).
In total, 61% of respondents (n = 60) indicated that they would consider treating euthyroid patients with
LT4, the commonest indication being female infertility with high levels of thyroid antibodies (54%, n = 50).
More than half respondents (58%, n = 45) would recommend combined LT4 + LT3 therapy for patients on
LT4 with normal serum TSH who still complain of symptoms of hypothyroidism. 53% (n = 41/77), reported
that the frequency of patients with normal serum TSH who still complain of hypothyroid symptoms is
less than 5%.

Conclusion LT4 was the first choice of therapy for the treatment of hypothyroid patients, whereas
LT3 + LT4 combination treatment is considered in patients with persistent symptoms of hypothyroidism
despite normalization of TSH. The most common indication for thyroid hormone treatment in euthyroid
patients was female infertility with high levels of thyroid antibodies. Alternative LT4 formulations like
liquid solution or soft-gel capsules —-formulations presently not available in Serbia, were largely reserved
for specific conditions (interfering drugs, malabsorption, inability to take LT4 in the fasting state, unex-
plained poor biochemical control of hypothyroidism).

Keywords: THESIS; survey; Serbia; thyroid hormones; hypothyroidism; levothyroxine

INTRODUCTION

Hypothyroidism is a common disease affecting
approximately 3% of the European population
[1]. The treatment of choice for hypothyroid-
ism is levothyroxine (LT4). For optimal effi-
cacy, the traditional tablet formulation requires
that patients avoid concomitant ingestion with
food, drinks, and certain medications. Some
comorbidities influence the bioavailability of
LT4 and may mandate repeated-dose adjust-
ments. In such situations, other formulations,
like LT4 oral solution could have an increased
absorption rate in comparison to LT4 tablets,
and potentially could be a better choice [2].
As 5-10% LT4 treated hypothyroid patients
have persistent complaints despite serum

thyroid-stimulating hormone (TSH) values
within the reference range, the combination
of LT3+LT4 therapy has been proposed as an
experimental treatment modality [3].

Although numerous papers publications
including the European Thyroid Association
(ETA) guidelines [4] are available concerning
this topic, the choice of therapy is influenced by
local/regional conditions and traditions.

In Serbia, LT4 tablets is the only formula-
tion currently available, and the only formula-
tion included in National guidelines on hypo-
thyroidism published by the Serbian Thyroid
Society and the Ministry of Health [5]. The
health care system in Serbia is mainly public
and based on universal health coverage but pri-
vate healthcare is also available. The majority
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of hypothyroid patients are managed by endocrinologists
in secondary care. The Balkan Peninsula and the Serbian
region are iodine deficient. Iodine prophylaxis was intro-
duced in 1951 and a recent national survey established
that iodine deficiency disorders have been eliminated [6].

LT4 is an effective treatment for hypothyroidism,
however, controversies such as the use of combination
treatment or unorthodox indications and variations in
management exist. This study was part of a larger project
investigating thyroid practices across Europe.

The aim was to identify practices and attitudes of
Serbian physicians relating to the treatment of hypothy-
roidism.

METHODS

A total of 99 members of either the Serbian Thyroid Society,
Serbian Association of Endocrine Surgeons, or Section for
Endocrinology of the Serbian Medical Society participated
in a web-based survey investigating the treatment of hypo-
thyroidism. The survey was conducted using Lime-Survey,
an open-source online survey tool. Lime-Survey was hosted
on servers belonging to the Faculty of Medicine, University
of Belgrade. The Treatment of Hypothyroidism in Europe
by Specialists: An International Survey (THESIS) question-
naire was translated and adapted to Serbian by a bilingual
clinician and further checked by two senior physicians flu-
ent in English. The survey contained 25 questions, eight re-
lated to the demographic and professional characteristics of
the responder, and 17 related to hypothyroidism treatment.
Survey responses were collected anonymously and stored
electronically. The survey platform automatically blocked
repeated submissions from the same computer. A total of
170 physicians were invited, and 99 responded and partici-
pated in the survey following two reminders (response rate
58%). According to the latest Health Statistical Yearbook of
the Republic of Serbia, from 2019, the total number of prac-
ticing endocrinologists and endocrine surgeons is 184 and
10, respectively [7]. The survey opened on 25 September
2020 and closed on 26 November 2020.

Statistical analysis

Statistical analysis was performed using multinomial
regression for nominal variables, ordinal logistic regres-
sion for ordinal data and logistic regression for binomial
data. For table analysis, x* and Fisher exact test were used.
Statistical significance (alpha error) was at 0.05 level. R
statistical environment was used for the analyses.

Ethical approval

Responses on the online platform were collected anony-
mously. Respondents agreed to fill out the survey volun-
tarily, were aware that they could at any point leave the
survey and did not receive any incentives. Personal iden-
tifiable data were not collected. Institutional board review
was not necessary as the survey was anonymous.

‘ DOI: https://doi.org/10.2298/SARH211221110N
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RESULTS

The demographic and professional characteristics
of the participants

The demographic and professional characteristics of the
participants are presented in Table 1. Most of the physi-
cians were women aged 40-60 years, with 20-40 years of
medical practice. The vast majority of respondents were
endocrinologists and were employed at university centers.
Importantly, nearly all respondents managed hypothyroid
patients in their routine practice. Twenty-seven (27%) of
99 respondents were not members of any endocrine soci-
ety. Twenty-seven (27%) were members of the ETA, two
(2%) of the American Thyroid Association, and 66 (66%)
of the other national societies. Some of the respondents
were members of multiple societies.

Table 1. Characteristics of respondents

Gender n (%)
Male 30 (30.3%)
Female 69 (69.7%)
Age (years) n (%)
20-30 4 (4%)
31-40 19 (19.2%)
41-50 34 (34.3%)
51-60 33(33.3%)
61-70 9(9.1%)
70 + 0
Years of medical practice n (%)
<20 40 (40.4%)
21-40 58 (58.6%)
> 40 1(1%)
Specialization* n (%)
Endocrinology 65 (66%)
Internal medicine 53 (54%)
Pediatric Endocrinology 4 (4%)
Nuclear Medicine 1(1%)
Surgery 6 (6%)
Other 0
Place of employment* n (%)
University Centre 71 (72%)
Regional hospital 15 (15%)
Private clinic 19 (19%)
General Practice 1(1%)
Basic researcher 4 (4%)
Treats thyroid patients n (%)
Daily 65 (68%)
Weekly 29 (30%)
Rarely 2 (2%)
Missing 3(3%)
Number of patients with hypothyroidism treated n (%)
10-50/ year 9 (9.4%)
51-100/ year 23 (24%)
> 100/ year 62 (64.6%)
rarely 2 (2%)
Missing 3 (3%)

*Total is greater than the number of respondents because some respondents
choose multiple answers

First choice of therapy for hypothyroidism

LT4 was the primary choice of therapy for the treatment
of hypothyroid patients for most respondents in this
survey (Table 2). Generally, they reported that for most
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Table 2. First choice of therapy for the treatment of hypothyroid pa-

tients
Thyroid hormone Responses, n (%)
LT4 88 (90%)
LT3 2(2%)
Desiccated thyroid extract 1(1%)
LT4 and LT3 combination 7 (7%)
Missing 1

Table 3. Responses on indications for thyroid hormone treatment in
euthyroid subjects

Total
L Responses,

Indications 5 responses,

n (%)

(n)

Unexplained fatigue 29 (32%) 92
Obesity resistant to life-style interventions | 21 (23%) 92
Severe hypercholesterolemia, 26 (28%) 92
as a complementary treatment
Depr_e55|.on resistant to anti-depressant 22 (24%) 92
medications
Female infertility with a high level of o
thyroid antibodies 50 (54%) %2
Simple goiter growing over time 25 (27%) 92
No,.treatment is never indicated for these 36 (39%) 9
patients

of their patients they have control over the type of LT4
brand that they prescribe (n = 82; 92% responders, 89 re-
sponses). Thirty-three percent of physicians (n = 28 out of
86) thought that LT4 tablets are least liable to variable ab-
sorption compared to 27% (n = 23 out of 86) who selected
soft-gel capsules, and 11% (n = 9 out of 86) liquid solution.
Twenty-six respondents (30%) did not expect significant
differences between the preparations.

Monitoring thyroid hormone treatment
After starting LT4 replacement therapy most respondents

would recheck TSH in 4-6 weeks (n = 51, 62%) and in
eight weeks (n = 29, 35%). Only 1% (n = 1) would recheck

Table 4. Responses on the choice of LT4 formulations in different clinical scenarios.

TSH after two weeks, and 1% (n = 1) based their choice of
interval on clinical assessment. Even after switching to a
different formulation or changing from one manufacturer’s
LT4 tablet to another most respondents would recheck
TSH in 4-6 weeks (n = 34, 42%, 82 responses) and in eight
weeks (n = 22, 27%, 82 responses). However, a number
of physicians would not recheck TSH (n = 14, 17%, 82
responses) or would recheck TSH according to clinical
judgment (n = 12, 15%, 82 responses).

Treating patients with dietary supplements

Dietary supplements were deemed to be acceptable in ad-
dition to thyroid hormones mainly in patients with hypo-
thyroidism due to autoimmune thyroiditis (n = 57, 70%,
82 responses).

Treating euthyroid subjects with thyroid hormones

In euthyroid patients, almost 40% (n = 36 out of 92 re-
sponses) of respondents would never recommend LT4. The
most common indication for thyroid hormone treatment
in euthyroid patients was female infertility with a high level
of thyroid antibodies (54%, n = 50 out of 92 responses). For
all other indications, the distribution of those who would
recommend thyroid hormone was similar (23-31%). The
results are presented in Table 3.

Using different LT4 formulations

Table 4 summarizes the preferences of the respondents
regarding the administration of LT4 as a tablet, soft-gel
capsule, and liquid solution. Soft-gel capsule and liquid
solution are presently not available in Serbia. In all clinical
scenarios, the liquid solution was the last choice.

Combination treatment with LT4 + LT3

Regarding the possible indications for combined
LT4 + LT3 treatment, more than half respon-

on generic LT4 who has
unexplained poor biochemical
control of hypothyroidism*

Soft-gel capsules 16 (20%)
Liquid solution 8 (10%)

No major changes with the
different formulations 12 (15%)

) ) Total dents would recommend combined LT4 + LT3

Scenario Formulation responses, R R
") therapy to patients with normal serum TSH who

A patient who self-reports Tablets 24 (28%) 86 still complain of symptoms suggestive of hypo-
intolerance to various foods Soft-gel capsules 29 (34%) thyroidism (Table 5).
raising the possibility of celiac | Liquid solution 11 (13%)
disease, malabsorption, lactose | No major changes with the . .
intolerance, or intolerance to | different formulations 22 (26%) Persistence of hypothyroid symptoms
common excipients despite normal serum TSH
A patient established Tablets 46 (56%) 82

About half of the respondents (53%) considered
that the frequency of patients with normal serum
TSH who still complain of hypothyroid symptoms

A patient with poor
biochemical control who is
unable (due to a busy lifestyle)
to take LT4 fasted and separate
from food/drink

Tablets 17 (21%)

Soft-gel capsules 31 (38%)
Liquid solution 14 (17%)

No major changes with the
different formulations 20 (24%)

82 is less than 5% and that this has not changed in
the last five years (49%).

Physicians with hypothyroidism in relation

A patient established on LT4
who has good biochemical
control of hypothyroidism but
continues to have symptoms

Tablets 37 (45%)

Soft-gel capsules 17 (21%)
Liquid solution 4 (5%)

No major changes with the
different formulations 24 (30%)

82 to their own treatment

Five respondents (7%) indicated that they had
hypothyroidism. One experienced excessive
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Table 5. Possible indications for combined LT4 + LT3 treatment
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Table 6. Perceptions about the persistence of hypothyroid

symptoms despite normal serum thyroid-stimulating hor-

T Responses, Total
Possible indications n (%)* responses, n mone
ind i ; ; Total
For a short period, in patients recovering from 0 Frequency Responses,
protracted hypothyroidism 17.(22%) n (%) [EEPOEEE)
In patients with normal serum TSH who < 5%0 41 (532/")
still complain of symptoms suggestive of 45 (58%) 6-10 A:) 17 (23 %)
hypothyroidism 78 113_03(3 % 7 (g %) 78
. . . (]
In hypothyrqd patients W.Ith normal serum TSH 10 (12%) Not sure 13 (17%)
who complain of unexplained weight gain r—
rends
Due to the low quality of available evidence, 24 (31%) -
combined therapy should never be used ° I'am seeing more such cases | 8 (10%)
— - | am seeing fewer such cases | 13 (17%) 78
TSH - thyroid-stimulating hormone No change 38 (49%)
Not sure 19 (24%)

tiredness and none of them tried combination treat-
ment with LT4 + LT3 or desiccated thyroid extract. Out
of 69 non-hypothyroid physicians, 51 (74%) would not
try combination treatment with LT4 + LT3 or desiccated
thyroid extract if they experienced persistent symptoms on
LT4. However, out of 51 physicians who would not treat
themselves 32 (62.7%) would treat their patients with the
LT4 + LT3 combination.

Correlations between baseline characteristics and
responses

Multivariate analysis of answers based on the respondents’
age, gender, specialization, and years of medical practice
did not influence physicians’ answers while the place of
employment and number of patients treated per year
showed some trends.

Physicians treating a high volume of hypothyroid pa-
tients (over 100 patients per year) tended to monitor the
serum TSH at eight weeks rather than to 4-6 weeks after
initiation of LT4 treatment compared to other physicians
(p = 0.047, OR = 2.9).

University-based physicians (57%) were less inclined
than other physicians (90%) to use combined LT4 + LT3
to treat persistent symptoms in patients with normal TSH
(p<0.01, OR =0.1).

By multivariate analysis using the place of employment
and number of patients treated, the use of LT4 + LT3 to
treat obesity was less likely by university-based physicians
(p < 0.01 OR = 0.04) and by physicians treating a large
number of patients (over 100, p < 0.01, OR = 0.08), than
the rest of the responders. Using the same multivariate
analysis, university-based physicians strongly agreed with
the statement that LT4 + LT3 combination should never be
used (p < 0.01, OR = 7.6), compared to other physicians.

Endocrinologists employed at university centers agreed
with the statement that chronic fatigue syndrome was the
cause of the persistence of hypothyroid symptoms despite
normal serum TSH (OR = 7.3), while those who treated
more than 50 thyroid patients per year disagreed with this
statement (OR = 0.09).

Only 1 out of 10 endocrinologists employed at univer-
sity hospitals considered “normal serum TSH in hypothy-
roid patients who complain of unexplained weight gain” as
possible indications for combined LT4 + LT3 treatment.

‘ DOI: https://doi.org/10.2298/SARH211221110N

A total of 43% of endocrinologists employed at univer-
sity hospitals would never use LT4 + LT3 therapy due to
the low quality of available evidence (OR = 6.2).

DISCUSSION

The current study was the first of its kind among Serbian
endocrinologists.

The typical Serbian endocrinologist respondent is fe-
male, 40-60 years old with 20-40 years of medical practice.
Most endocrinologists are employed at a university center
and are members of the national endocrine society.

Almost all guidelines indicate that LT4 is the only rec-
ommended option for the treatment of hypothyroidism.
The ETA recommendations commented on the possibil-
ity of LT4 + LT3 combination therapy also, but rather as
a short-term trial or last option in patients who do not
respond sufficiently to LT4 treatment [4]. Attitudes of
Serbian physicians are in line with these recommenda-
tions. LT4 is the first choice of therapy for 90% of Serbian
physicians. At variance with evidence-based recommen-
dations, 7% of the physicians would use the LT4 + LT3
combination as the first choice, although this formulation
is not available on the Serbian market.

After the start of the LT4 replacement therapy, most
respondents would recheck TSH in 4-6 weeks (62%) and
in eight weeks (35%). The volume of patients seen sig-
nificantly influenced the choice of monitoring interval, as
physicians treating with more than 100 patients per year
tend to use an eight-week monitoring interval (p = 0.047,
OR = 2.9, compared to physicians with a lower-case load
who monitor their patients at shorter intervals). Similarly,
after a change of the LT4 manufacturer, most respondents
would check TSH in 4-6 weeks (42%) and in eight weeks
(27%). On the other hand, 17% would not check TSH at
all, or according to clinical judgement (15%). The longer
interval between thyroid function tests preferred by re-
spondents with the high number of hypothyroid patients
can be explained that by the assumption that in a busy
practice prolonging the monitoring interval also reduces
the clinician’s workload (either perceptually or really).
However, we could not confirm a similar trend after the
LT4 manufacturer change scenario. A significant percent-
age of physicians (32%) would not routinely check TSH
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Figure 1. Distributions of a degree of agreement with the explanations for the persistence of hy-pothyroid symptoms despite normal serum

thyroid-stimulating hormone; counts on the y-axis

Psychosocial
factors
Chronic fatigue
syndrome
Comorbidities | I |
The burden of
chronic disease
expectations

Underlying inflammation
due to autoimmunity
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to take medication |

(p =0.035, OR = 3.55). Even if we assume that
all missing responses from university-affiliated
physicians are negative, the conclusion remains
unchanged: respondents working at university
clinics consider that there is no indication for
combined treatment (p = 0.002, OR = 6.50).
This approach of the majority of Serbian
respondents appears not consistent with the
ETA guidelines that recommend only a short
trial of treatment for patients who complain
of hypothyroid like symptoms after the attain-

Inability of levothyroxine to
restore normal physiology

-

ment of biochemical euthyroidism.
Among Serbian physicians’ dietary supple-

4 6
Rank

8

ments are a popular adjunct to the treatment

Figure 2. Physician’s ranking of the explanations for the persistence of hypothyroid
symp-toms despite normal serum thyroid-stimulating hormone (1 is the most likely
and 8 is the least likely explanation); the bold line represents the median and boxes

the 95% confidence limits

after a change in the formulation of LT4, probably based
on confidence in the bioequivalence of the preparations.
More than half respondents (58%) would recommend
combined LT4 + LT3 therapy to patients with normal
serum TSH who still complain of symptoms suggestive
of hypothyroidism. On the other hand, 31% reported no
indication for combined treatment due to the low quality
of available evidence for efficacy. Of the latter, the major-
ity worked at the university clinic (p < 0.001, OR = 7.64).
However, 21 out of 99 respondents did not answer this
question. Working at the university clinic was the only
factor we could identify for not answering this question

Srp Arh Celok Lek. 2022 Nov-Dec;150(11-12):667-674

of hypothyroidism mainly in patients with hy-
pothyroidism due to autoimmune thyroiditis
(70%). Only 8.5% of physicians responded that
supplements should never be used. Despite lack
of evidence, many ETA members recommend
selenium supplementation in Hashimoto’s thyroiditis [8].
Physician perceptions of persistence of hypothyroid
symptoms despite normal serum TSH in Serbia are differ-
ent to the previously published data of THESIS study from
other European countries. In Serbia, 53% of the physicians
think that the prevalence of patients with normal TSH and
persistent symptoms of hypothyroidism is less than 5%.
Also, 49% of Serbian physicians think that there has been
no change in number the prevalence of such patients over
recent years and 17% think it is decreasing. This pattern is
more similar to Romanian and Bulgarian data and differ-
ent to the Danish data implying that regional differences
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in patient perception of symptoms and/or physicians’ ap-
proach to patient complaints [9]. Also, this survey was
conducted during the COVID-19 pandemic, when most
physicians were working in the COVID hospitals. That
could have influenced physicians’ perceptions of their cur-
rent and previous experiences.

Almost 40% of respondents would never recommend
LT4 treatment for euthyroid patients. The most common
indication for thyroid hormone treatment in euthyroid pa-
tients was female infertility with high levels of thyroid anti-
bodies (54%). Such practice is in contrast with the available
evidence - a large prospective study and a recently pub-
lished randomized clinical trial refuted any benefit of LT4
treatment for female infertility with a high level of thyroid
antibodies [10, 11]. Surprisingly, all other indications were
also selected in significant percentages (23-31%) which are
not in line with current recommendations and differ from
the results of other THESIS publications [12, 13, 14]. Such
an approach to patients that implies unnecessary treatment
with LT4 carries the risk of over-replacement which can
have detrimental long-term physical and psychological
consequences [15]. It is interesting to note that physicians
affiliated with university hospitals were significantly less
likely to treat euthyroid patients for non-evidence-based
indications (fatigue OR = 0.35, obesity OR = 0.29, hyper-
lipoproteinemia OR = 0.25, depression OR = 0.33), except
for female infertility with high levels of thyroid antibodies
and goiter increasing in size. Therefore, the only risk factor
for the use of LT4 for some non-evidence-based indica-
tions was working in a non-university hospital. However,
we could not identify other or universal risk indicators for
this physician behavior. Furthermore, we did not explore
patient preferences that could significantly influence physi-
cians’ behavior.

The development of new oral formulations as liquid
preparation and soft gel capsules represents the most
recent advance regarding LT4 therapy. They are mainly
indicated for specific conditions, like malabsorption, in-
terfering drugs, inability to take LT4 in the fasting state or
unexplained poor biochemical control of hypothyroidism
[16]. However, Serbian endocrinologists still preferred tab-
lets and thought that there were no major changes with the
different formulations. The liquid solution was the least
chosen formulation for all clinical scenarios as presented
in Table 4. This is most probably due to a fact that tab-
lets from only two manufacturers are available in Serbia.
Considering that soft-gel capsules and liquid solution
are more expensive, and they are not available in Serbia,
Serbian endocrinologists do not recommend and do not
have experience with them.

Interest in measuring satisfaction and quality of life
(QOL) with regards to healthcare has grown in recent years
and is considered an important patient-reported outcome
measure [17, 18]. Population studies have confirmed that
5-30% of patients with a diagnosis of hypothyroidism

DOI: https://doi.org/10.2298/SARH211221110N
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treated with LT4 alone continue to have symptoms com-
pared to controls even when the serum is within the nor-
mal reference range [19, 20, 21].

Most physicians agreed that the main reasons for the
persistence of hypothyroid symptoms despite normal se-
rum TSH include psychosocial factors, the inability of
LT4 to restore normal physiology, presence of underlying
inflammation due to autoimmunity, comorbidities, and
chronic fatigue syndrome.

Major determinants of Serbian physician opinions and
preferences are practice volume and practice settings.
Physicians working in the university setting and at high
volume practices had different opinions and preferences
compared to other physicians.

From the patients’ point of view, an online survey by
the British Thyroid Foundation [22] showed that there
was no association between satisfaction or QOL with a
type of thyroid hormone replacement treatment for hy-
pothyroidism. Patient expectations, poor experiences with
healthcare professionals and lack of information from the
general practitioner on hypothyroidism had a major im-
pact on satisfaction and QOL.

Limitations of the survey

Since the survey was conducted during the COVID-19
pandemic the number of physicians who participated in
this survey may not be representative especially of those
employed at regional hospitals. Also, those who responded
were about 50% of the total number of relevant clinicians
in Serbia.

CONCLUSION

Serbian physicians preferred LT4, as the first choice
of therapy for the treatment of hypothyroid patients.
LT3 + LT4 combination treatment is mainly considered
in patients with persistent symptoms of hypothyroidism
who are biochemically euthyroid. In a biochemically eu-
thyroid patient, the most common indication for thyroid
hormone treatment was female infertility with a high level
of thyroid antibodies. Alternative LT4 formulations, like
liquid solution or soft-gel capsules, were recommended
for patients with suspected or proven malabsorption, use
of interfering drugs, lifestyle issues and unexplained poor
biochemical control of hypothyroidism.
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yn07pe6a TUPOUAHUX XOPMOHa KOA4 XUNOTUPOUAHUX U €YTUPOUHUX 6onecHuKa -

aHKeTa nekapa y Cpbuju THESIS

burbaHa Hepgemkosuh-benecnnt', Pobepto AtaHasno?, Jlacno Xereguiw?, EHape B. Hah*, Pobepto Herpo®, EHpuko ManuHu®,

MeTpoc Mepoc’, JacmuHa hiupuh'!, Munow Kapkosuh!

'YHuBep3utet y beorpapy, MeanumHckn dakynteT, YH1Bep3UTeTCKI KNMHUYKM LieHTap Cpbuje, KnnHuKa 3a eHpoKprHonorujy, anjabetec u

6onectn metabonusma, beorpag, Cpbuja;

2/iTannjaHcko yapyxere KIMHUYKUX eHgoKpuHonora, HayuHn komutet, MunaHo, Wtanuja;
*YHuBep3uTetcka 6onHnua OpeHce, Ofembetbe 3a eHAOoKpUHoNnorujy 1 metabonusam, OpeHce, [laHcKa;
*YHuBep3auTteT y lebpeunty, MegnumHckn dakyntet, Onerberbe MeauUmHe, Oncek 3a eHfokpuHonorujy, lebpeumH, Mahapcka;

*BonHnua,Buto ®aun’, Ogcex 3a eHpokpuHonorujy, Nehe, Utanuja;

bonHunua,PehHa Anoctonopym’, Onerbetbe 3a eHoKprHonorujy u metabonusam, Pum, Utanuja;
’BonHnua KpasbuLe Buktopuje, Onerberbe 3a eHokpuHonorujy, tbykacn Ha TajHy, YjeanreHo KparbeBcTBo

CAXETAK

YBog/Lnm Xnnotrpeo3a je uecto obosbetbe Koje ce edpuKacHo
neym NeBoTMPOKCUHOM (JTIT4), Mafia NoCToje N3BECHE KOHTPO-
Bep3e Be3aHe 3a Tepanujy.

Linmb papa je 6o ncnntmBarse cTaBoBa nekapa y Cpbuju npema
Tepanuju XunoTmpeose.

MeToae AHOHMMHa aHKeTa je eneKTPOHCKMM NyTem nocsaTa
ynaHoBuma CpncKor TMpougHor yapyxera, Cprnckor yapy-
XKera eHAOKPUHMX XMpypra 1 unaHoBuMa EHgoKkpuHonoluke
cekuuje Cpnckor nekapckor ApyLTBa.

Pesyntatu Op ykynHo 170 nekapa Kojuma je aHkeTa ynyheHa,
99 je ogrosopwuo. JIT4 je 610 npBa NMHWja neyetba X1noTupe-
o3e 3a BehyHy yuecHuKa aHkeTe (90%). Mocne 3anounmama
cynctutyuuje JIT4 BehuHa yyecHnka 61 moHOBMMa XOPMOH
wrnTHe xnesme (TCX) 3a 4-6 Heperba (n = 51; 62%) nnn ocam
Heperba (n = 29; 35%), 61% ydecHuKa aHKeTe (n = 60) neunno 6um
eyTupoungHe 6onecHuke caJ1T4, a Hajuewha nHAMKauwja je 6uo
KEHCKM MHOEPTUNNTET Ca BUCOKMM HBOOM aHTUTUPOVAHYX
aHTuTena (54%, n = 50). Buwwe oa nonosuHe yuecHuKa (58%,
n =45/77) npenopyyuuna 6v KombnuHoBaHy Tepanujy JIT4 + JIT3

DOI: https://doi.org/10.2298/SARH211221110N

6onecHyUMMa Ha J1T4 ca HopmanHum BpegHocTima TCX Koju n
Aa’be VMajy CMITOME XUNOTUPOUAM3MA. YKYNHO 53% yyecHu-
Ka (n =41/77) cmaTpa pa je yuectanoct 6onecHuKa ca Hopman-
Hum TCX Koju ce 1 farbe Xane Ha CMMMNTOME XMNOTUPOoVAM3Ma
Matba of} 5%, a 49% 1ma yTucak fja ce To Huje NPOMEHWO 3a
nocneamrx netT rognHa.

3akpyyak J1T4 je 610 NpBa NMHYja Nieyerba XMNoTupeo3e, JOK
61 kombrHoBaHy Tepanujy JIT3 + JIT4 BehHa yyecHuKa npeno-
pyunna bonecHULMMa ca Nep3NCTEHTHUM CUMMITOMVIMA XMOTU-
peose ynpKoc HopmanusoBaHoM HuBoy TCX. Hajuewha nHau-
KaLmja 3a fieyerbe XOPMOHa LITUTHE Xe3fe KO eyTUPOUSHNX
60necHUKa je 610 XeHCKN MHGEPTUANTET Ca BUCOKVIM HABOOM
AHTUTMPOUAHMX aHTUTeNa. AnTepHaTtusHe dopmynauuje J1T4,
nonyT TeYHOr pacTBOPa WK refi-kancysa Koje HUCY JOCTynHe
y Cpbmju, y aHKeTu Cy yrnaBHOM buie pesepBricaHe 3a cneyu-
dryHa cTarba (1eKoBY Koju omeTajy ancoprnuujy, CTBapHa nnm
CyMHba Ha Manancopnuujy, HemoryRHoOCT y3umarba J1T4 HawTe,
HeobjaLlHb1Ba J10LLIA OIOXeMUjCKa KOHTPOA XMMOTPOMAV3MA).
KmyuHe peun: THESIS; aHkeTa; Cpbuja; TMPOULHY XOPMOHU;
XUMOTUPEO3a; NEBOTUPOKCUH
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Magnetic resonance imaging vs. arthroscopy in
diagnosing anterior cruciate ligament and meniscus
injuries — is there a difference

Milan Mirkovi¢', Aleksandar Crnobari¢’, Sanja Mirkovi¢?, Andreja Baljozovi¢'?, Vladan Stevanovi¢'?,
Miodrag Glisi¢'?, Aleksandar Jevti¢'?, Nemanja Slavkovi¢'?, Zoran Bascarevi¢'?
'Banjica Institute of Orthopedics, Belgrade, Serbia;

2University of Belgrade, Faculty of Sport and Physical Education, Belgrade, Serbia;
3University of Belgrade, Faculty of Medicine, Belgrade, Serbia

SUMMARY

Introduction/Objective The knee joint is prone to injuries caused by direct or indirect trauma. The
meniscus and ligament injuries, cannot be completely diagnosed with clinical examination; therefore,
we use additional non-invasive and invasive diagnostic methods such as magnetic resonance imaging
(MRI) and arthroscopy.

The aim was to compare the accuracy of MRI and objective knee findings based on arthroscopic exami-
nation in case of meniscus and anterior cruciate ligament injuries.

Methods The study involved 50 patients treated with elective surgery which mandatory involved ar-
throscopic visualization of the knee structures. We compared the MRI findings, obtained from different
institutions, and arthroscopic knee findings for all the patients involved in the study.

Results There were 50 patients included in the study with mean age of 31 years.

MRI showed that Anterior cruciate ligament was damaged in 41 patients, while arthroscopy confirmed
damage in 43 patients. Medial meniscus was damaged in 31 patients on MRI and in 27 on arthroscopic
examination. Lateral meniscus was injured in 35 patients on MRI and arthroscopy showed damage in
32 patients. Using x? test we found no significant difference between MRI and arthroscopy as diagnostic
methods. Wilcoxon signed-rank test shows similar results between MRI and arthroscopy findings.
Conclusion A comparative analysis of MRl and arthroscopy diagnostic value in case of anterior cruciate
ligament, medial meniscus and lateral meniscus injuries have shown that there is no significant differ-

ence between these two methods.

Keywords: magnetic resonance imaging; arthroscopy; meniscus; anterior cruciate ligament

INTRODUCTION

The knee joint is the largest and most complex
joint in the human body. On the front side,
the knee joint is not protected by a thicker
muscular covering, and, due to this structural
weakness, this joint is prone to injury by di-
rect trauma and rotation. Twisting injuries are
usually presented as a tear of the meniscus and
ligaments [1]. Meniscal injuries are usually lon-
gitudinal and accompanied with anterior cruci-
ate ligament (ACL) injuries in 55-65% of the
cases. Meniscus and ligament injuries cannot be
completely diagnosed by clinical examination;
therefore, we use additional non-invasive and
invasive diagnostic methods such as magnetic
resonance imaging (MRI) and arthroscopy [2].
MRI has proved to be a quick and non-invasive
diagnostic method, complementing clinical ex-
amination [3]. MRI has become a popular and
practical tool on the basis of which we make
the final conclusion about the ACL and me-
niscus condition and the choice of arthroscopy
[4]. Arthroscopy can be used for the diagnosis
and treatment, but it is at the same time an in-
vasive method [1]. Arthroscopic examination
lets us evaluate, visualize, and confirm if the

diagnosis based on clinical examination and
MRI is correct [4]. Pain with blockade after a
twisting knee injury is a typical symptomatol-
ogy. The anamnesis is usually clear. The tear is
usually longitudinal pericapsular or, in some
cases, bucket handle type. It happens to young
people, especially athletes [5].

Injuries to the medial meniscus (MM) are
much more common than to the lateral menis-
cus (LM). It occurs mostly when lower leg is in
semi-flexion and fixed with the foot, followed
by a sudden abduction and external rotation of
the lower leg. In that moment, there is a strong
torsional force on the meniscus being pinched
between condyles [6].

Injuries to the LM are much less frequent;
they are mostly presented as longitudinal tears,
and the mechanism of injury is defined as a
varus and internal rotation, most commonly
referred to a fall on the bent leg [7].

ACL injury occurs by an indirect mecha-
nism in case of twisting, flexion, and in cases
of contact and deceleration. There is the pain
feeling that something is broken (“cracked”)
in the knee, functional disability of the knee
and acute painful knee effusion in the next few
hours, up to 24 hours [8].
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The aim of this work is to compare MRI and ar-
throscopic examination in meniscal and ACL injuries
diagnosis.

METHODS

This retrospective study was conducted at the Banjica
Institute for Orthopedic Surgery in Belgrade, Serbia from
March 1, 2015 to July 1, 2015. The study involved 50 pa-
tients treated by elective arthroscopic knee surgery with
preoperative MRI findings. Only patients with injured knee
were included in the study. Exclusion criteria were previous
arthroscopic surgery, absence of MRI and degenerative pa-
thology. All MRI findings were interpreted by the leading
author. We compared the MRI findings in terms of ACL,
MM, and LM damage, obtained from different institutions,
and arthroscopic findings for all the patients involved in
the study. All surgeries were conducted in regional anes-
thesia by the same surgical team. Statistical data analysis
was performed by x* test and Wilcoxon signed-rank test.
This study was done in accordance with standards of the
institutional committee on ethics.

RESULTS

There were 49 males and one female included in the
study with the mean age of 31 years (24-43 years).

MRI showed that ACL was damaged in 41 patients,
while it was preserved in nine. The arthroscopy confirmed
that ACL was damaged in 43 patients, while it was pre-
served in seven. Regarding MM, MRI showed damage in
31 patients, while in 19 it was preserved. The arthroscopic
examination confirmed damage in 27 patients, while in
23 patients the finding on the MM was normal. LM was
injured in 35 patients, while in 15 it was preserved, ac-
cording to MRI findings. The arthroscopy confirmed LM
damage in 32 patients, while no changes were observed
in 18. Results of two compared diagnostic procedures are
presented in Table 1.

Table 1. Results of magnetic resonance imaging (MRI) and arthroscopy
(ASC) diagnostics in knee injuries

Part of Damaged/ o %
the knee preserved MRI ASC P P
Damage 41 43
ACL 0.317 0.585
Preserved 9 7
Damage 31 27
MM 0.248 0417
Preserved 19 23
Damage 35 32
LM 0.366 0.523
Preserved 15 18

ACL - anterior cruciate ligament; MM - medial meniscus; LM - lateral meniscus;
*Wilcoxon signed-rank test;
**y2 test

The x* test and Wilcoxon signed-rank test showed that
there were not statistically significant differences between
the two diagnostic methods for all three types of injury
(p > 0.05), as presented in Table 1.
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DISCUSSION

After clinical examination of a knee injury, additional diag-
nostics is usually required. In this study, we compared the
results obtained by MRI and arthroscopy in meniscal and
ACL knee injuries. Both methods have their limitations.

MRI offers precise insight in both intraarticular and
extraarticular structures of the knee, while arthroscopy
is mainly focused on intraarticular structures. Knee ar-
throscopy does not routinely recognize injuries of some
soft tissue structures, e.g., superficial medial collateral liga-
ment complex, structures of the posterolateral corner, or
the extensor mechanism. Arthroscopy is inferior in the
assessment of traumatic and infiltrative bone marrow ab-
normalities, which commonly follow meniscal injuries.
MRI is also the preferred method for the diagnosis of sy-
novial lesions [9].

MRI does not provide a dynamic assessment of soft-
tissue knee structures like in arthroscopy. Meniscal tears
and chondral defects can be assessed both by MRI and
arthroscopic probing. The probing is especially useful in
the postoperative meniscus to distinguish tear from post-
operative signal or healing changes in a repaired tear [10].

Our results showed that ACL injury on arthroscopy
was slightly more often positive than on MRI, while for
MM and LM it was reversed as shown in Figure 1. One
of the explanations is that decreased sensitivity of MRI in
diagnosing ACL injury may be attributed to difficulties of
displaying the ligament fully on the sagittal plane due to its
anatomical obliquity passage across the joint, as depicted
by some studies [11]. Diagnostic accuracy of ligamentous
injuries has been improved by dynamic arthroscopic evalu-
ation. Although MRI is very sensitive and specific in the
diagnosis of complete ACL tears, the functional status
and presence of partial tears may be better assessed by
arthroscopy. The degree of the medial and lateral joint gap
with valgus or varus stress during arthroscopy serves as
an indicator of the severity of collateral ligaments injury.
Also, dynamic posterior drawer test during the procedure
with the knee flexed to 90° can assess posterior cruciate
ligament incompetence [12].

It is necessary to be aware of some anatomical struc-
tures in the knee that may not be well visualized by MRI
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62% 64%
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Figure 1. The comparison of anterior cruciate ligament (ACL), medial
meniscus (MM), and lateral meniscus (LM) injuries found by magnetic
resonance imaging (MRI) and arthroscopy
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nor by arthroscopy. For example, the posterior horn of the
MM that plays an important role in limiting anterior tibial
translation may sometimes be difficult to evaluate with the
standard anterior viewing portals [13].

In our study, we found that MRI and arthroscopy are
equally valuable diagnostic tools, because the number of
diagnosed injuries was approximately the same by both
methods, for each type of knee injury. The obtained results
are in accordance with the other studies in all parameters
of testing [14, 15].

Diagnostic correlation between MRI and arthroscopy
based on Wilcoxon signed-rank test showed that the p
value was higher for LM than for ACL and MM. These
results are comparable to a recent study by Duong et al.
[16], who found 88% vs. 86% accuracy for lateral and me-
dial meniscal lesions, respectively. In our study, a higher
number of injuries to the LM compared to the medial
one were observed using both diagnostic methods. One
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explanation could be the relatively small sample size, which
is also comparable to the results form Duong et al. [16].
We believe that with an increase in the sample, the ratio
of these injuries would be closer to literature data, which
is also one of the limitations of the study.

The disadvantage of our research could be that not all

MRI examinations were performed by the same technique.

CONCLUSION

Differences in accuracy between MRI and arthroscopy as
diagnostic methods for ACL, MM and LM injuries should
not be expected. The correlation between the two methods
is higher for the LM than for the MM and the ACL.
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[AnjarHocTUKa noBpeAe MEHUCKYCa U NPeaHber YKPLUTEHOT IMFaMEeHTa KoNleHa
MarHeTHOM Pe30HaHL,OM Y OfHOCY Ha apTPOCKOMNUjY — UMa /IN pasnKe

Munan Mupkosuh', AnekcaHgap LipHobapuh', Carba Mupkouh?, AHgpeja barbo3osuh'?, BnagaH CteBaHoBuh'?,
Muogpar Mmuwwnh'3, Anekcanaap Jestuh'3, Hemara CnaskoBuh'3, 3opaH baluyapesuh'?

"MHcTuTyT 33 opTonepujy barnua, beorpag, Cpbuja;
2Ynusepautet y beorpagy, MegnunHcku pakyntet, beorpag, Cpbuja;

*YHusep3utet y beorpagy, Oakyntet cnopta v drsnyKor Bacnutaksa, beorpag, Cpbuja

CAXETAK

YBoa/Liumb 3rnob KoneHa noAnoxaH je noBpeaamMa y3pokKo-
BaHVM AVPEKTHOM UV UHAMPEKTHOM cunoM. MoBpeae MeHu-
CKasHVIX U INFaMeHTapHUX CTPYKTYpPa He MOry 61TV NOTMYHO
carnefiaHe KIIMHWYKMM NPerneaoM, Te Cy HEOMNXOAHe NHBa3VBHE
1 HeVHBa3MBHe AnjarHOCTNYKe METOAE MOMyT MarHeTHe pe3o-
HaHue (MP) n aptpockonuje.

Linb oBor papa je nopehere npewysHocTy Hanasa MP 1 o6jex-
TVBHOT CTatba y KosieHy yTBphHeHOr apTpOCKONUjoM y ciyyajy
noBpefe MefnjanHor v laTepanHor MEHUCKYCa, Kao 1 MpeaHer
YKPLUTEHOT IraMeHTa.

MeTope Y nctpaxmsarbe CMO yKIbyunnu 50 6onecHnKa neyeHmnx
€eNeKTVBHIM apTPOCKONCKUM NpoLeaypama. Kog cBrx 6onecHu-
Ka ynopehusanu cmo Hanase MP, paheHe y pa3nnuntim ycTaHo-
BaMa, Ca HaflasnMa BrHeHUM y KoneHy y3 noMmoh apTpockona.
Pesyntatm Cryguja je o6yxBaTuna 50 6onecHnKa npoceu-
He ctapocTtu 31 roguHy. MP je nokasana nospefy npefmer

DOI: https://doi.org/10.2298/SARH220524090M

YKPLUTEHOT NrameHTa Kof, 41 6onecHuKa, Aok je owTehetbe
noteBpheHo apTpocKonujom Koa iux 43. MeamnjanHn MeHNCKyC
je 6uo owTeheH kog 31 6onecHrKa Ha MP cHUMKY, AOK je apTpo-
CKOMCKK BeprdunkoBaHo 27 owTehetba. JlaTepanHu MEHUCKYC
noBpeheH je kog 35 6onecHnKa Ha MP CHUMKY, @ apTPOCKOMCKN
je owTehere youeHo Kopg tux 32. Tectom x? Huje yTBpheHa
CTaTVCTUYKM 3Ha4ajHa pa3nnka n3mehy oBe ABe MeToAe y Aujar-
HOCTUYKOM cmmcay. [prumMeHa BUnKOKCOHOBOT TecTa MpeA3HaKa,
Kao 1 aHanM3a BapujaHce yKasanu Cy Ha NCTW pe3ynTar.
3aKsbyuak YnopeaHOM aHanvn3om AujarHoCTUYKe BPeaHOCTH
MP 1 apTpockonuje Ko noBpeaa NpeArer yKpLITEHOr nura-
MeHTa, MeAujasHor 1 naTepanHor MeHNCKyca yTBpAUInN CMO
Aa Hema 3HayajHVX pa3nnka y AnjarHoCTUYKOM cMucity usmehy
oBe /iBe MeTofe.

Krbque peun: marHeTHa pe3oHaHLa; aprOCKOI'IVIja; MEHNCKYC;
npenmbn yKPLWTEHN NUraMeHT
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Association of body mass index with clinical variants
of psoriasis

Olivera Levakov, Zorica Gajinov, Branislava Gaji¢, Ljuba Vujanovi¢, Milana Ivkov-Simi¢, Zoran Golusin

University Clinical Centre of Vojvodina, Novi Sad, Serbia;
University of Novi Sad, Faculty of Medicine, Department of Dermatology, Novi Sad, Serbia

SUMMARY

Introduction/Aim Psoriasis is a common, chronic, immune-mediated, inflammatory and proliferative
skin disease in which both genetic and environmental influences have a role in its pathogenesis. The
relationship between psoriasis and obesity is probably bidirectional.

The aim of this study was to evaluate the association between psoriasis and obesity, whether a quantita-
tive graduation of overweight using Body Mass Index (BMI) shows direct correlation with various clinical
variants of psoriasis, disease duration and having positive family history of psoriasis.

Methods This prospective, observational descriptive cross-sectional study included 120 psoriatic patients
who were referred to Clinic of Dermatovenereology at the University Clinical Centre of Vojvodina. Clinical
variants of psoriasis were determined. Age, gender, duration of the disease, BMI and family history of
psoriasis were measured and compared.

Results In total, 53.3% males and 46.7% females were included in this study. The mean age was 49.5 + 15.5
years. The most present clinical variants of psoriasis were psoriasis vulgaris (55%) and psoriatic arthritis
(30%). Most of the patients (42.5%) were overweight, 23.3% were obese, and 1.7% were morbidly obese.
The mean BMI was high (27.7 + 5.2). Mean duration of the disease was 15.6 + 14.9 years. Positive family
history of psoriasis was found in 33 (27.5%) patients.

Conclusion There was no correlation between the BMI and gender of the patients, psoriasis clinical vari-
ants, duration of the disease and positive family history of psoriasis. The slight positive correlation was
found between BMI and age of psoriatic patients. That requires further studies that include physical activi-
ties questionnaire, considering that lack of physical activities in older patients might be an explanation.

Keywords: psoriasis; body mass index; BMI

INTRODUCTION

Psoriasis is a common, chronic, immune-medi-
ated, inflammatory, and proliferative skin disease
in which both genetic and environmental influ-
ences have a role in its pathogenesis [1]. It affects
approximately 125 million people worldwide [2],
and usually occurs with bimodal age distribu-
tion, with peaks in the third and sixth decade.
Between 60% and 90% of patients have a fam-
ily history of the disease [3, 4]. Psoriasis is sys-
temic inflammatory disease accompanied with
various comorbidities and exert major impact on
both physical and emotional quality of life that
is comparable with other major illnesses [5] as
with that of cardiovascular and cancer patients
[3]. About one third of psoriasis patients develop
psoriatic arthritis (PsA), chronic inflammatory
arthropathy associated with skin and nail psoria-
sis, belonging to the spondyloarthritis spectrum
[6]. Nineteen percent of the psoriasis patients
with arthritis suffer from operational inabilities
that impact their quality of life greatly [3].
Obesity is defined as increase in body fat
that exceeds the normal level. Usual tool used
for estimation of body fat is Body Mass Index
(BMI) and represents weight-to-height ratio. It
is defined as the weight in kilograms divided by
the square of the height in meters (kg/m?) [1, 7].

In adults, BMI 2 25 is defined as overweight,
and BMI > 30 as obesity. It has become one
of the leading health issues of the 21 century
[8, 9]. The relationship between psoriasis and
obesity is bidirectional. The question is — which
comes first [3, 10, 11]?

Obesity may exacerbate the clinical mani-
festation of psoriasis or trigger the diseaseand
present in early adulthood may promote the
risk of developing PsA [1, 12]. It has been as-
sociated with a decreased response to systemic
and biologic therapies [10, 11]. Both psoriasis
and obesity could cause metabolic alterations
that could be the main and triggering effects
[13, 14, 15]. Chronic subclinical inflammation
plays the major role in obesity and psoriasis,
explained as “proinflammatory state” [16].
Adipose tissue is a large endocrine and secre-
tory organ that produces adipokines and pro-
inflammatory cytokines. In obesity, adipocytes
are in a state of upregulation of pro-inflamma-
tory adipokines, leptin and resistin, and stimu-
lation of pro-inflammatory cytokine produc-
tion by macrophages, and downregulation of
anti-inflammatory adipokines [16]. Numerous
studies revealed higher prevalence of obesity in
psoriatic patients than in general population.
There is two-fold increased risk for psoriasis
in obese patients comparing to normal weight
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subjects [10, 17]. A meta-analysis of 16 observational stud-
ies found a pooled odds ratio to be 1.66 for the correlation
between psoriasis and obesity [5, 18]. Several studies have
been reported the association between psoriasis and obe-
sity measuring BMI [1, 10, 19]. In several cross-sectional
studies has been noted that increased BMI coincides with
a greater degree of psoriasis disease severity [5, 20, 21, 22].
Also, a positive correlation between the increased BMI and
the severity of psoriasis expressed as psoriasis area and
severity score has been determined [13, 21].

The main objective of this study was to determine the
relation between BMI and psoriasis clinical variants, dura-
tion of psoriasis and positive family history for psoriasis
in psoriasis patients.

METHODS

This prospective, observational descriptive cross-sectional
study included 120 adult psoriasis patients, according to
the order of referral to the Clinic of Dermatovenereology
at the University Clinical Centre of Vojvodina in Novi
Sad, Serbia, between January 2019 and February 2020.
Exclusion criteria included the history of diabetes or
hypothyroidism, or refusal to take part in the study and
sign the informed consent. The study was approved by
the institutional ethics committee. Patient clinical and
demographic data were recorded in a checklist. All mea-
surements were performed under fasting condition in the
morning using a scale and a measuring type. To determine
waist circumference measuring tape was placed at the up-
permost part of the hip bone around the abdomen with-
out causing compression on the skin. BMI (kg/m?) clas-
sification in five categories was used, according to World
Health Organization classification [7]: underweight (BMI
< 18.50 kg/m?), normal range (BMI 18.50-24.99 kg/m?),
overweight (BMI = 25 kg/m?), obese (BMI > 30 kg/m?),
morbidly obese (BMI > 40 kg/m?).

Statistical analysis

SPSS Statistics for Windows, Version 23.0. (IBM Corp.,
Armonk, NY, USA) was used. x* test was used for compari-
son of categorical data, t-test for comparison of continuous
data and Pearson’s correlation test for correlation analysis.
The degree of correlation was measured by a Pearson’s cor-
relation coefficient and degree of correlation was inter-
preted according to the recommendation of the British
Journal of Medicine [23].

RESULTS

Of 120 adult psoriasis patients included in this study 64
were males (54.3%) and 56 females (46.7%). The mean
age was 49.5 * 15.5 years. Age distribution of patients is
presented in Figure 1.

Psoriasis clinical variants: Plaque psoriasis (vulgaris)
(PV) was the most frequent clinical variant in total sample,

‘ DOI: https://doi.org/10.2298/SARH211119094L
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Figure 1. Percentage of psoriasis patients in each age category
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Figure 2. Percentage of psoriasis patients in each category of psoriasis
duration

in 66 (55%) patients, and PsA was diagnosed in 36 (30%)
patients. 10 (8.3%) patients presented with guttate pso-
riasis, three (2.5%) patients presented with palmo-plantar
psoriasis, two (1.7%) patients with erythrodermic psoria-
sis, two (1.7%) patients with scalp psoriasis as the only
manifestation of psoriasis, and one patient (0.8%) with
generalized pustular psoriasis.

Duration of psoriasis was categorized in five-year in-
tervals. Shortest duration of psoriasis, between 0-5 years
was in 43 patients (35.8%); 18 (15%) patients were in the
group in which the duration of psoriasis ranged from 6-10
years; 11 (9.2%) patients were in the third group where the
duration was from 11-15 years; 13 (10.8%) patients were
in the fourth group in which the duration of psoriasis was
from 16-20 years and 35 (29.2%) patients had psoriasis
over 20 years (fifth group) (Figure 2).

Body mass index in psoriasis patients - differences
between gender, psoriasis clinical types and
duration of psoriasis

In total sample of 120 patients, 51 (42.5%) of patients were
overweight, 28 (23.3%) were obese and 2 (1.7%) were
morbidly obese. The mean BMI was high (27.7 + 5.2).
The mean BMI in men was 28.4 kg/m?* (SD 4.72, std error
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Table 1. Frequency of different categories of body mass index in male and female

patients with psoriasis

of mean 0.59) and in women 26.89 kg/m?
(SD 5.54, std error of mean 0.74) and this dif-

Parameters Body mass index category Total | p ference is not statistically significant (t-test,
<185 |18.5-24.99 | >24.99 | >29.99 | > 39.99 p = 0.109). Neither the difference in frequen-
m " 0 16 30 17 1 64 cies of patient in each of BMI categories be-
Sex % 0 2 469 | 266 | 16 | 100 | oo  tween man and women were statistically sig-
£ D 2 2 21 1 1 56 nificant (x* test, p = 0.283) (Table 1).
% | 36 375 375 | 196 18 | 100 Albeit one pustular psoriasis patient has
Total n 2 37 el 28 2 120 higher BMI than all other patients, due to
% 17 308 425 | 233 17| 100 small number of patients in pustular, eryth-
Table 2. Body mass index in patient with various psoriasis clinical variants rodermic and scalp psoriasis groups, these
Types n | Mean | Standard |  Maximum | p differences did not reach the statistical sig-
deviation nificance in this study. Also, BMI of patients
Psoriasis vulgaris 66 | 27 4.4 183 37 with PsA was higher than BMI of patients
Guttate psoriasis 10 | 265 55 204 38.2 with plaque psoriasis, but this did not reach
Palmoplantar psoriasis | 3 | 282 6.1 228 347 statistical significance also (t-test, p = 0.456)
Pustular psoriasis 1 34.1 . 34 34 (Table 2).
Erythrodermic psoriasis 25.7 1.6 24.6 26.8 0.456 The BMI was not correlating with dura-
Scalp psoriasis 256 8.9 19.4 319 tion of psoriasis (p-value 0.059) (Table 3), and
Psoriatic arthritis 36 | 294 6 20.5 49.3 with age of the patients (p-value was 0.038)
Total 120 | 27.7 5.1 18.2 49.3 (Figure 3).
Table 3. Correlation of body mass index and duration of psoriasis Correlation between BMI and patient age
Parameters Body Mass Index category fotal | p was low, and no clorrelation of BMI with du-
<185 | 18.5-24.99 | >24.99 | >29.99 | >39.99 ration of psoriasis could have been demon-
g| 05 | n 1 16 18 8 0 43 strated (Table 4).
S| years % | 23 37.2 419 | 186 0 100 Positive family history of psoriasis was
g 6-10 | n 1 8 5 3 1 18 found in 33 (27.5%) patients. Mean BMI was
o years [ % | 56 444 278 | 167 56 | 100 similar in both groups, with and without posi-
S5 n | 0 3 4 4 0 11 tive family history of psoriasis, and BMI was
gl vears [% | 0 273 364 | 364 0 100 |0.233| not correlating with positive family history of
E 16-20 | N 0 2 4 7 0 13 psoriasis (t = -0.255, p = 0.799) (Table 5).
g years | % 0 15.4 30.8 53.8 0 100
Sl 52 |n| o0 8 20 6 1 35
© | years | % 0 229 57.1 17.1 29 100 DISSCUSION
n 2 37 51 28 2 120
ot % | 17 | 308 | 425 | 233 | 17 | 100 Hi indi :
igh BMI as an indicator of obesity has a
negative impact on manifestation and sever-
56165 . [B2 Lincar = 0.036 ity of psoriasis. Obesity at an early age increases the risk of
developing PsA. Prevention and early treatment of obesity
may decrease the risk of PsA development and help in
40.001 ° psoriasis management [1].
y % s °: ° 5 In our study, the observed higher BMI in patients with
“5: . N &20 °o PSA confirmed results from the literature [1].
é 30.001 3 The mean BMI was high (27.7 + 5.2), similar to pro-
g spective hospital based cross-sectional study that was
o
2000 L o ° o Table 4. Correlation of body mass index and the age of patients and
the duration of psoriasis
Correlation Body mass index
10007} ) Pearson correlation 0.190*
T T T T Age of patients - -
20 40 60 80 Sig. (2-tailed) 0.038
Age of patients . .| Pearson correlation 0.059
Duration of psoriasis - -
Figure 3. Correlation between body mass index and the age of pa- Sig. (2-tailed) 0.525

tients
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Table 5. Body mass index in patients with and without family history
of psoriasis

Family history Standard | Standard
Parameters o n | Mean L

of psoriasis Deviation | Error Mean
Body Mass No 87 | 27.6241 | 528947 | 0.56709
Index Yes 33 |27.8936 | 4.85408 | 0.84499
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conducted by Elobeid HE, et al. [1] in Sudan in which the
mean BMI was 25.34, as well as in retrospective case con-
trol study in Japan conducted by Naito and Imafuku [24]
in which the mean BMI was 22.22 + 3.98 kg/m*.

No significant statistical difference was found regard-
ing BMI and gender of the patients. The mean BMI in
men was 28.40 kg/m?* and 26.89 kg/m? in women simi-
lar as in study that was conducted in Japan in which the
mean BMI in male psoriatic patients was 22.33 + 3.78 kg/
m? and 22.09 + 4.17 kg/m? in women with the difference
that in the Japanese study patients were not overweight
[24]. Different results were obtained in study conducted in
Sudan in which the BMI of more than half of the patients
with high BMI (54%) was higher in female patients [1].

In our study, the slight positive correlation between BMI
and age of psoriatic patients was found which was opposite
comparing to results obtained in study that was conducted
in Sudan in which the BMI was not correlating with the
age of the patients [1]. In a Japanese study, female psoriatic
patients aged 20-39 years had significantly higher BMI
compared to controls represented by patients with other
dermatological diseases, and in contrast male psoriatic pa-
tients were 40 years and older and had a mean BMI higher
than control groups [24].

In our study, the most prevalent clinical variant was PV
in 66 (55%) patients, 36 (30%) of patients had PsA, followed
by 10 (8.3%) patients presented with guttate psoriasis.

The results were slightly different in study conducted
in India by Appukkuttan et al. [25] where the most com-
mon clinical variant was PV (86.1%), followed by pustular
psoriasis (3.7%), psoriasis with pustulation (2.8%), and
guttate psoriasis (1.85%).

There was no association between BMI and psoriasis
clinical variants. The mean BMI was highest in the group
of patients with PsA (29.4), following BMI in group with
PV (27.0), and group with guttate psoriasis (26.5).

Concerning the distribution of the BMI of psoriasis
clinical variants in the study by Elobeid et al. [1], most of
the patients had PV among which 23 patients were with
normal BMI (28.40%), 21 were overweight (25.93%), 11
were obese (13.58%), five were underweight (6.17%), and
two were morbidly obese 2.47%, comparing to our patients
with PV among which 23 were with normal BMI (34.84%),
26 were overweight (39.39%), 14 were obese (21.21%), and
two patients were underweight (3.03%).

In our study, six patients with PsA had normal BMI
(16.66%), 19 were overweight (52.7%), nine were obese
(25%), and two (5.55%) patients were morbidly obese
(BMI > 40).
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Regarding the correlation of BMI and duration of the
disease the results were similar to the results of Sudanese
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the disease [1]. The same finding was observed in a study
conducted in India [26].

The association between family history of psoriasis and
BMI was not found in our study which was different com-
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CONCLUSION
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MoBe3aHOCT MHAEKCA TeNecHe Mace Ca KIMHMYKUM BapujaHTama ncopujase

Onugepa JleBakoB, 3opuua ajuHos, bpaHrcnasa lajuh, Jbyba ByjaHoBuh, MunaHa WBkos-Crmih, 3opaH lonywwumH

Knunnukn yeHTap Bojsogute, Hosun Cag, Cpbuja;

YHusep3uteT y Hoom Capy, MeguumHcku dakynteT, Operbere 3a Aepmatonorujy, Hosu Cag, Cpbuja

CAMETAK

YBop/LUwsb Mcopujasa je YecTa, XPOHNYHA, UMYHCKM MOCPeao-
BaHa, UHamaTopHa 1 nponudepaTnBHa 6oNeCT KoXxe Yy umnjoj
naToreHesu Urpajy ynory 1 reHeTvka 1 ytiuaj cpeauHe. lMoeesa-
HocT n3mehy ncopujase v roja3HoOCTU je BEPOBATHO ABOCMEPHA.
Linmb oBe cTyavje je pa ce npoLeHn NoBe3aHOCT Ncopujase n
rojasHOCTW, OAHOCHO Aa JI KBAHTUTATUBHO rpajupare NpeKko-
MepHe TeXnHe y3 nomoh nHpekca TenecHe mace (UTM) nokasyje
OMPEKTHY Kopenauujy ca pasinumtiM KNIMHUYKUM BapyjaHTama
ncopwja3se, Tpajatbem 6051eCTV 1 MO3UTUBHOM NOPOANYHOM
aHaMHe30M Ha ncopujasy.

MeTtopae Y oBy NpocneKkTVBHY, ONcepBaLMoHy AECKPUMTABHY
CTyAMjy je yKibyyeHo 120 6onecHuKa ca ncopujasom ynyheHmx
Ha KnnHrKy 3a KOXXHO-BeHepuuHe 6onecTtn YHUBep3uTeTcKor
KNHMYKor LeHTpa BojsoanHe. OppeheHe cy KNMHMYKe Ba-
pujaHTe ncopwjase. Y3eTu cy nogauy o rogmHama, nony, Tpajarby
6onecty, ITM, 1 nogauy o NopoanYHOj aHaMHe3U Ha ncopujasy,
HaKOH Yera cy ypaheHu obpafa n nopehere.

DOI: https://doi.org/10.2298/SARH211119094L

Pesynratm YKynHo 53,3% MmyLiKapaua 1 46,7% »eHa 6uno je
YKIbyueHo y cTyaujy. lpocek roavHa je 6uo 49,5 + 15,5. Haj3a-
CTYM/beHWje KNMHUYKE BapujaHTe cy bune BynrapHa ncopuja-
3a (55%) n ncopwjatcku apTputic (30%). BehuHa 6onecHrka
(42,5%) 6una je ca npekoMepHOM TeXUHOM, 23,3% 6onecHriKa
6110 je rojasHo 1 1,7% mopbuaHo rojasHo. MpoceyaH UTM je
6110 BUCOK (27,7 £ 5,2). lpoceyHa Ay»KnHa Tpajatba bonectu je
6wvna 15,6 = 14,9 roguHa. Mo3nTUBHY MOPOANYHY aHaMHE3Y Ha
ncopujasy nmana cy 33 (27,5%) 6onecHuika.

3akmyuak Huje ytBpheHa Kopenauuja nsmehy UTM n nona
60necHKa, KNMHUYKUX BapujaHTX Ncopujase, Tpajatba bonectn
1 NO3UTMBHE NOPOAMYHE aHaMHe3e Ha ncopujasy. [uckpeTHa
no3uTBHa Kopenauuja je ytepheHa nsmehy UTM u ctapoctu
6onecHuKa. TakaB 3aK/by4ak 3axTeBa fjasba UCMUTUBaHA Koja
61 cafpkana 1 ynMTHUK 0 GU3NYKOj akTUBHOCTH, C 0631pom
Ha TO Aa Makbak dr3nYKe aKTVBHOCTY KO CTapujux 6onecHmKa
MO>Ke 6UTK objallbetbe.

KrbyuHe peun: ncopujasa; nHgeKkc tenecHe mace; ITM
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Factors contributing to survival in hepatic
dysfunction due to colorectal cancer

Fatih Tay, Mustafa Buytikkor, Ayse Ocak Duran

Dr. Abdurrahman Yurtaslan Ankara Oncology Training and Research Hospital, Department of Medical
Oncology, Ankara, Turkey

SUMMARY

Introduction/Objective Colorectal cancer (CRC) is currently the third most common cancer in incidence
in the United States and accounts for about 8.5% of all cancer related deaths. Our study aim was to deter-
mine the parameters that contribute to the survival of CRC patients with hepatic dysfunction, attention
to the positive effects on survival when the most appropriate clinical approaches.

Methods Patients with CRC, diagnosed with hepatic dysfunction, and who were followed up in our
inpatient service in the last two years were included in our study. Survival rates were analyzed starting
from after the development of hepatic failure.

Results A total of 57 patients were included in the study, 44 (77.2%) were colon carcinoma, and 13 (22.8%)
were rectal carcinoma patients, and 14 (24.56%) were female. Bile duct dilatation (BD) was detected in
19 (33%) of 57 patients with imaging methods. The median OS was calculated as 4 vs. 1.4 months in
patients with BD compared to patients without BD (p < 0.001). Survival times were significantly higher
in patients with BD compared to those without dilatation, and in patients without renal failure compared
to those with renal failure.

Conclusion In cancer patients with hepatic dysfunction, those with additional renal failure had shorter
survival times and a worse prognosis. The longer survival of patients with BD was attributed to the opti-
mal timing of the percutaneous transhepatic cholangiography insertion, close clinical and inflammation
marker follow-ups, and early prevention of external biliary drainage, therefore preventing a possible
septic complication early on.

Keywords: colorectal cancer; hepatic dysfunction; percutaneous transhepatic biliary drainage; surviv-

ability

INTRODUCTION

About 149,500 new colorectal cancer (CRC)
cases are diagnosed each year in the United
States, of which 104,270 are colon cancer, and
the remainder are rectal cancer [1]. According
to Globocan 2020 data, CRC is ranked third
after breast and lung cancer according to the
frequency of new cases and second after lung
cancer in mortality rates [2].

In the evaluation of liver function, aspartate
aminotransferase (AST), serum albumin, and
prothrombin time are measured, cellular dam-
age is evaluated with alanine aminotransferase
(ALT) concentrations, and bile cholestasis is as-
sessed with alkaline phosphatase (ALP), gamma-
glutamyl-transferase (GGT), and bilirubin levels.
Serum bilirubin levels are a specific indicator of
severe liver injury and an essential indicator of
loss of liver function [3]. Therefore, in our study,
when determining liver dysfunction, we con-
sidered the elevation of bilirubin (simultaneous
total and direct bilirubin) as the main antecedent
parameter and accepted it as the first parameter
to be evaluated in patient selection. Then, the
clinical reflections of the changes in all other
liver function tests were evaluated.

The mechanism by which cancer causes liver
dysfunction is multifactorial. This may occur

through a direct reduction in liver volume, or
it may occur with the development of intrahe-
patic or extrahepatic biliary obstruction [3]. It
has also been reported that some cancer-related
immunological factors may increase cholestasis
and inflammatory liver damage. Development
of liver dysfunction secondary to metastatic
CRC is considered a poor prognosis and re-
duces median survival to only a few weeks [4].
Our study aimed to determine the param-
eters that contribute to the survival of CRC
patients with hepatic dysfunction, regardless
of the development of liver metastasis, and to
draw the patients’ attention to the positive ef-
fects on survival when the most appropriate
clinical approaches and optimal treatment are
performed with the earliest timing.

METHODS

The patients aged 18 years and older who were
hospitalized and followed up with liver dys-
function and diagnosed with CRC at our health
center in the last two years were included in the
study. The study was conducted in accordance
with the Declaration of Helsinki. Patient infor-
mation was recorded by retrospectively scan-
ning the hospital database. Patients who did not
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meet the inclusion criteria as well as those who withdrew
their voluntary consent during the study were excluded.

The study’s ethics committee approval was obtained
from the ethics committee of Dr. Abdurrahman Yurtaslan
Ankara Oncology Training and Research Hospital with the
number 2022-02/1669, dated 23.02.2022.

In the analyzes, the effects of hemogram, serum glu-
cose, ALT and AST, total bilirubin, direct bilirubin, ALP,
GGT, albumin, international normalized ratio, blood urea
nitrogen, and creatinine parameters, as well as bile duct
dilatation (BD), sex, and age parameters on survival after
the development of hepatic dysfunction were calculated.

Statistical analyzes were performed using the Statistical
Package for the Social Sciences program SPSS for Windows,
Version 24.0 (IBM Corp., Armonk, NY, USA). Normality
analyzes were performed for the distribution of numerical
variables. Continuous quantitative variables were reported
using the median (interquartile range) (min-max) for non-
parametrically distributed and mean (SD) for parametrically
distributed variables. Qualitative categorical variables were
reported using Pearson’s x* or Fisher exact test. Survival
analyses were performed with Cox regression analysis,
while survival curves were created using the Kaplan-Meier
method. A p-value of < 0.05 was considered significant.

RESULTS

A total of 57 patients were included in the study by scan-
ning the retrospective database. Of these, 44 (77.2%) were
colon carcinoma, and 13 (22.8%) were rectal carcinoma
patients, and 14 (24.56%) were female.

The performance statuses were evaluated using the
Eastern Cooperative Oncology Group (ECOG) performance
status. There were 33 (57.9%) patients with ECOG < 2 and
24 (42.1%) patients with ECOG = 3.

When the age distributions were categorized as over 50
years old and 50 years old and below, the median overall
survival (OS) in the > 50 years vs. < 50 age group was high-
er, with a value close to significance of 4.1 vs. 1.5 months,
respectively (p = 0.08) (Table 1).

The R-value (R factor), an additional factor in deter-
mining the possible type of liver injury in patients, was
calculated based on serum ALT and ALP levels. Values
of five and above were considered hepatocellular damage,
while values of two and below were considered as choles-
tatic damage. The median R factor was 1 (1-3). While 55
(96.5%) of our patients had cholestatic damage, hepatocel-
lular damage was present in two (3.5%).

When albumin values were similarly categorized as
<3 g/dLand >3 g/dL, the median OS was 2.1 vs. 1.4 months
in the group with albumin above 3 mg/dL (p = 0.015)
(Table 1).

In our patients, no pathology supporting chronic renal
failure was present in the pre-hepatic dysfunction, both in
the past laboratory findings and in the current urinary sys-
tem ultrasound imaging. When the kidney functions were
evaluated, the median OS was 2.72 vs. 1.41 months in the
group with serum blood urea nitrogen values of 15 mg/dl
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and below and in the group with over 15 mg/dl (p = 0.016).
In the group with creatinine values below 1.5 mg/dl, OS
was calculated as 2.2 vs. 0.98 months compared to 1.5 mg/dl
and above (p < 0.001) (Table 1).

Table 1. Survival analyzes of demographic characteristics and labora-
tory parameters

Parameters Median OS (95% Cl) ‘ p value
Age, median
<50 4.1(0.1-11.25) 0.08
>50 1.5(1.19-1.95)
Sex
Male 1.7 (0.91-2.5) 0.470
Female 1.3(1.1-1.4)
Glucose
<126 1.7 (0.85-2.5) 0.799
>126 1.5(1.2-1.8)
Alanine transaminase
<40 1.5(0.74-2.4) 0.443
=40 1.6 (1.1-2.1)
Aspartate transaminase
<40 1.3(0.45-2.2) 0.108
>40 1.7 (1.2-2.1)
Alkaline phosphatase
<140 1.5(1.2-1.9) 0.948
> 140 1.7 (1-2.4)
Gamma-glutamyl transferase
<340 2.7 (1.11-4.34) 0.036
> 340 1.6 (1.12-2.04)
Albumin
<3 1.4(1.1-1.6) 0.015
>3 2.1(1-3.2)
International normalized ratio
<15 1.5(1-2) 0.61
=15 1.3 (0.66-2)
Blood urea nitrogen
<15 2.72 (0.43-5.02) 0.016
=15 1.41(1.09-1.73)
Creatinine
<15 2.2(1.31-3.09) < 0.001
=15 0.98 (0.84-1.12)
Hemoglobin
<M 1.4(1.1-1.7) 0.211
=11 1.9(1.1-2.6)
Bile duct dilatation
Present 4 (0.01-8.59) < 0.001
Absent 1.4(1.19-1.63)
Kaplan—-Meier survival analysis

BD was detected in 19 (33%) of 57 patients with imag-
ing methods. In the evaluations made according to the
patients who developed BD and therefore had percutane-
ous transhepatic cholangiography (PTC) and those who
did not have PTC, it was determined that 16 (84.2%) of
19 patients underwent PTC procedure. The median OS
was calculated as 4 vs. 1.4 months in patients with BD
compared to patients without dilatation (p < 0.001) (Tables
1 and 2, Figure 1).

The patients were followed closely regarding co-
agulopathy, another consequence of liver failure, and
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Table 2. Survival analyzes of laboratory parameters (univariate and multivariate

analyzes)

Univariate analysis Multivariate analysis
Parameters Hazard ratio Hazard ratio (95%

(95% Cl) p value a p value
Direct bilirubin 0.89(0.803-0.999) | 0.47 |1.105(0.956-1.278)| 0.177
g:nmsrfzzg('e“ta ™Y1 4.00(1.000-1.001) | 037 | 1.001(1.000-1.002) | 0.002
Blood urea nitrogen | 1.02 (1.012-1.047) | 0.001 | 1.032(1.012-1.053) | 0.002
Hemoglobin > 11 0.56 (0.321-1.003) | 0.51 |0.761(0.412-1.406) | 0.384
E'r':s‘:zft dilatation. | 3 56 (1.650-6.477) | 0.001 | 0.197 (0.077-0.506) | 0.001
HALP score 0.933(0.827-1.054) | 0.250 |0.932(0.819-1.050) | 0.281

Cox Regression Analysis
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Figure 2. Overall survival in bile duct dilation

Table 3. Correlation of numerical variables

Figure 1. Overall survival related to blood urea nitrogen and creatinine in hepatic

anti-vascular endothelial growth factor ther-
apy [5]. However, no thrombosis or bleeding
was reported.

When the patients with BD were evaluated
according to their subgroups, the median se-
rum ALT levels were calculated as 110 in the
dilated group and 36 in the non-dilated group
(p = 0.06). Other significant variables in bile
dilatation were total and direct bilirubin val-
ues (p < 0.001, Table 1).

In the Spearman correlation analysis per-
formed between numerical variables, the cor-
relation of serum cholestasis enzymes with
platelet, neutrophil, and lymphocyte values
was evaluated. It was determined that platelet
values had a significant positive correlation
with bilirubin (total and direct bilirubin) and
GGT, and neutrophil and lymphocyte values
were also positively correlated with GGT
(Table 3).

The HALP score (calculated by serum he-
moglobin (g/dL) x albumin (g/L) x lympho-
cyte (10°/L) / platelet (10°/L) method) was
calculated for all patients. The median value
was calculated as 1.78 (0.23-16.6). The Cox
regression analysis for the calculated HALP
score is given in Table 2.

DISCUSSION

Survival in hepatic dysfunction due to cancer is expressed
in weeks. Therefore, early identification of factors affecting
this survival, initiation of treatment with optimal timing,
or early interventions for treatment will increase survival
times. Liver biopsy is the gold standard test for detecting
liver damage and fibrosis. On the other hand, reasons such
as the high cost, the risk of complications such as bleeding,
the pathology results being time consuming, the lack of a
practical evaluation method, and the fact that 24 (42.1%)
of our patients with liver dysfunction consisted of patients
with ECOG performance status of three and above, etc.

have led to the need to search for

methods that can provide rapid

. Gamma- :
Parameters bpl.'reg b.IOti)l. glutamyl | Lymphocyte | Neutrophil | Platelets re'sqlts and have an impact on the
thrubin | bilirubin | 2 e e clinic. For this purpose, some labo-
] o r ratory parameters and clinical find-
Direct bilirubin = ! ings were evaluated in our patients.
r | 0.948" PTC was not implanted in any of
Total bilirubin 1 .

p | <0.001 our 38 patients who developed he-
Gamma-glutamyl | r | 0.018 | -0.021 : patic dysfunction but did not have
transferase p | 0892 | 0877 dilated BD. However, PTC was in-
r | 0004 | -0.005 0.317° serted in 16 (84.2%) of our 19 pa-

Lymphocyte 1 . . .
p | 0975 | 0970 0.016 tients with BD. The longer survival
Neutrophil r | -0172 | -0.204 | 0.268 0.180 : of patients with BD was attributed
p | 0202 | 0.127 0.044 0.181 to the fact that PTC fitted with op-
Platelets r | 0338 | 0322° | 0439" 0.289° 0.379" ] timal timing, close clinical and in-
p | 0010 | 0.014 | <0.001 0.029 0.004 flammation marker follow-ups, and
Spearman correlation analysis early external biliary drainage could
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be provided, and therefore, a possible septic picture that
could develop was prevented early.

In some studies, the development of sinusoidal obstruc-
tion syndrome (SOS) has been shown in patients treated
with oxaliplatin-containing regimens [6, 7, 8]. In another
study, surgery-confirmed SOS was found in 24 of 60 pa-
tients who received neo-adjuvant oxaliplatin-based che-
motherapy for over 12 weeks [9, 10]. In our study, SOS
was diagnosed with the revised European Society for
Blood and Marrow Transplantation criteria by the pres-
ence of two of the following findings in addition to a total
bilirubin value > 2: painful hepatomegaly, > 5% weight
gain, and ascites [11]. SOS was detected in a total of eight
patients. All patients with SOS had received oxaliplatin-
based treatment. Some reports state adding bevacizumab
to the neoadjuvant oxaliplatin-based regimen may reduce
the incidence and severity of oxaliplatin-related hepatic
sinusoidal injury [10-13]. Of the 57 patients in our study,
16 received combined treatment with bevacizumab. Four
(50%) of our patients with SOS had received bevacizumab.

Side effects of regimens containing irinotecan are more
frequently associated with steatosis and steatohepatitis
[14]. Publications are stating that patients with steatohepa-
titis have an overall survival difference of approximately
three months compared to those without [15]. A total of
36 (63.1%) patients received irinotecan treatment at any
step. In our study, a total of 32 (56.14%) patients had grade
1 and higher steatosis. Of these patients, 21 had received
irinotecan treatment.

We determined that young age is an important parameter
of survival. Therefore, patients with poor nutritional sup-
port should be considered when evaluating the significant
survival difference in albumin values of three and above.

Hypoalbuminemia usually indicates severe liver injury
with decreased albumin synthesis [16]. Therefore, serum
albumin level is included in the Child-Turcotte-Pugh clas-
sification, a scoring system with prognostic significance in
patients with liver cirrhosis [17]. Serum albumin is also
decreased in nephrotic syndrome, as a negative acute phase
reactant, in widespread systemic inflammation, and in se-
vere nutritional disorders.
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daKTopu Koju gonpuHoce NpexunsibaBakby 60n1eCHUKaA ca AUCPYHKLMjOM jeTpe

ycnea KO0OPEeKTaHOI KapuMHOMa
®atux Taj, MycTada byjykop, Ajwe Ouak JypaH

bonHuua,AbaypaxmaH KypracnaH 3a 00yKy 1 ucTpaxusarbe oHKonoruje y AHkapu, Ofierberbe 3a MeguLMHCKY OHKonorujy, AHkapa, Typcka

CAXETAK

YBop/Linm KonopekTtantu kapumHom (KPK) TpeHyTHO je Tpehu
Hajuewhn pak y CjeamrbeHnm [IpxaBama 1 YrHN 0Ko 8,5% cBrX
CMPTHWX CNlyYajeBa NMOBE3aHMX Ca PaKOM.

v Hawe cTyauje 6uo je fa ce ugeHTMOMKYjy napameTpu
Koju fonpuHoCe npexusibaBaky 6onecHnKa ca KPK ca amc-
dyHKUMjoM jeTpe, ob6pahajyhiv naxiby Ha MO3UTBHE epeKTe Ha
NpexvB/baBatbe y HajNPUKAAAHMUM KIUHUYKAM MPUCTYNMA.
Mertope Hawa ctyguja je obyxsatuna 6onecHuke ca KPK koju-
Ma je AujarHocTMKoBaHa ANCdyHKLMja jeTpe TpaanLoHanHUM
TecToBrMa GyHKLWje jeTpe 1 Koju Cy npaheHm y Halloj 6011HNLM
y nocnegme fge roguHe. Crone npexuerbaBatba aHanm3paHe
Cy of noyeTKa OTKasmBara jeTpe.

Pesyntatm Y cTyaujy je yKibyuyeHo yKyrnHo 57 6onecHuka, 44
6onecHuKa (77,2%) nmana cy KapuunHom gebenor upesa, 13
X (22,8%) 6vnn cy 6onecHuum ca KPK, a 14 (24,56%) »eHe.
OTKpurBEHa je gunataumja Xy4Hux kaHana kog 19 (33%) og 57
6onecHuKa ca ciMkoBHUM MeToaama. Meaujan OC je n3pauy-
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HaT Kao 4 Hacripam 1,4 MeceLia Kog 60/1eCH1Ka ca AunaTaLyjom
XKYYHUX KaHana y nopehemy ca 6onecHuurma 6e3 gunatauyje
(p < 0,001). Bpeme npexuBrbaBakba je 610 3HauajHo Behe Ko
6onecHuKa ca aunataumjom bunmjapHor TpakTa y nopehery ca
OHMMa 6e3 Annatauuje, 1 Kog 6onecHuKa 6e3 bybpexkHe UHCY-
duupmjeHymje y nopehetrby ca OHVMa ca 0TKasmBakem Gybpera.
3aksbyuak Kop 6onecHnKa obonenux of paka ca AnchyHKLmjom
jeTpe, oHU ca fofaTHOM 6y6PEXHOM MHCYULIUjEHLIMjOM UManV
cy Kpahe BpeMe npexuBrbaBaka 1 owmjy nporHo3y. [lyxe
npexuBrbaBare 60NeCHVKa ca AunaTaLmnjom XyUYHVX KaHana
6110 je 360r ONTUMANHOT BPeMeHa NepKyTaHe TpaHCXenaTnyKe
XonaHrnorpaduje, NaxmbUBOr KIMHWUYKOT Mpahera 1 KoHTpone
MapKepa ynare v paHe npeBeHLje CrofbHe APeHae Xy4HUX
nyTeBa, LWTo oMoryhasa cnpeyaBarbe Moryhnx centuykmx Kom-
nnvKaumja y paHoj dasu.

KrbyuHe peun: KonopekTanHu KapLuyHom; AUchyHKLja jeTpe;
nepKyTaHa TpaHCxenaTnyHa bunujapHa fpeHaxa; Npexnsrba-
Batbe
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Incidental finding of pulmonary tumorlet in a
case of surgically treated bronchiectatic cavity
superimposed by aspergilloma
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SUMMARY

Introduction Intracavitary aspergilloma is the consequence of a saprophytic infection of the lung with
cavitary disease. Pulmonary tumorlet are nodular proliferations of the neuroendocrine cells less than
5 mm in diameter. Both aspergilloma in the bronchiectatic cavity of the lung and pulmonary tumorlet
has rare been seen.

Case outline We present a 71-year-old woman with a medical history of recurrent pneumonia complicated
with cough and hemoptysis. Computed tomography (CT) scan of the chest showed pulmonary soft tissue
mass in the right lower lobe of the lung 42 x 50 mm in diameter. Direct microscopy of the specimens
of bronchioalveolar lavage showed spores of Aspergillus. Galactoman Ag test was also positive. Right
lower lobectomy and mediastinal lymph node sampling was performed via thoracotomy. Pathohisto-
logical findings showed aspergilloma with the presence of pulmonary tumourlet and diffuse idiopathic
pulmonary neuroendocrine cell hyperplasia (DIPNECH) in the lymphovascular spaces. Five years follow
up showed no abnormalities on the CT scan, and the patient remained alive without medical problems.
Conclusion The concomitant occurrence of bronchiectasis, aspergilloma, and precancerous lesions such
as pulmonary tumourlet and DIPNECH is rare and further increases the risk of developing malignant
tumors as well as recurrent infections. Therefore, surgical treatment can prevent the development of
premalignant lesions and the occurrence of recurrent infections accompanied by dyspnea and hemop-
tysis as the main symptoms. The question of the connection between pulmonary tumourlet and chronic
inflammatory lung diseases is raised. We hope that future researches will provide answers to this question.
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INTRODUCTION

Aspergillus is a genus of mold which includes
about 200 species, including Aspergillus fu-
migaus, Aspergillus flavus, Aspergillus niger,
Aspergillus terreus and Aspergillus nidulans,
which are most common human pathogens
[1]. Spreading of the disease depends of the pa-
tients immunological and respiratory systems.
Aspergillus causes infectious as well as allergic
diseases [2]. Chronic pulmonary aspergillo-
sis (CPA) is often seen in patients with lung
diseases that cause structural damage to lung
parenchyma, and have the whole spectrum of
progressive disease manifestations caused by
Aspergillus species [3]. Chronic cavitary pul-
monary aspergillosis is a slow destructive type
of CPA [4]. Aspergillosis is most often seen in
patients with common chronic lung disease or
in immunocompromised patients. Aspergillus
species, a saprophytic fungus, can colonize
pulmonary cavities caused by tuberculosis,
sarcoidosis, echinococcosis and bronchiectasis
[5]. Also, it is well known to complicate ma-
lignant diseases [6]. Fungus ball, intracavitary

mycetoma, aspergilloma, is the consequence of
a saprophytic infection of the lung with cavitary
disease. Cough and hemoptysis are the most
common symptom [7]. Furthermore, pulmo-
nary tumourlet, defined as nodular prolifera-
tions of neuroendocrine cells less than 5 mm
in diameter, are a rare pathology [8]. In most
cases they are detected incidentally, the most
common in bronchiectatic cavity or in areas
of lung destruction that are removed surgically.
The coexistence of a pulmonary neuroendo-
crine tumourlet and aspergilloma has rarely
been seen [9].

The aim of this case report was to present a
rare case of surgically treated pulmonary bron-
chiectatic cavity superimposed with aspergil-
loma and an incidental finding of pulmonary
tumourlet.

CASE REPORT

A 71-year-old woman with a medical history of
recurrent episodes of pneumonia followed by
hemoptysis and cough, with expectoration of
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Figure 1. The aspergilloma in the intrapulmonary cavity; A - soft tissue
window, axial section; B - lung parenchymal window, axial section;
C - lung parenchyma window, coronal section; D - lung parenchyma
window, sagittal section

brown-yellow sputum, was admitted to our department.
The patient had a medical history of smoking, chronic
obstructive pulmonary disease, arterial hypertension and
mastectomy due to breast cancer. The results of spirom-
etry, diffusion of carbon monoxide (CO) and laboratory
were normal. Chest computed tomography (CT) scan is
the golden standard for diagnosing of the lung diseases. It
showed pulmonary soft tissue mass in the right lower lobe
of the lung, oval cavitation approximately 42 x 50 mm in
diameter, presence of “air in the form of a crescent sign,”
and the communication with subsegmental branches of
the apicobasal segmental bronchus. Chronic pneumonitis
and traction bronchiectasis, with no pathologic enlarge-
ment of the lymph nodes was also seen (Figure 1). Direct
microscopy of the specimens of bronchoalveolar lavage
identified spores of Aspergillus. Galactoman Ag test was
positive. The patient was initially treated with antimicrobic
therapy for two weeks before surgery. Right lower lobecto-
my and mediastinal lymph node sampling was performed
via thoracotomy.

Pathological examination of the specimen showed in-
trapulmonary cavity in the right lower lobe, 45 mm in
diameter. Intracavitary material was brown, necrotic,
compatible with aspergilloma. Aspergilloma composed
of numerous hyphae of Aspergillus was seen on the sec-
tions of the lung parenchyma along the bronchial wall.
Hyphae were visualized by immunohistochemical meth-
ods periodic acid-Schiff and Grocott. Signs of vascular
invasion by tumour cells, round, bright cytoplasm, in
predominantly organoid arrangement, were observed in
the vascular spaces. Group of uniform tumor cells were
detected in a microscopic focus and measured less than
5 mm. Immunohistochemical staining for CD56, TTF-1,
synaptophysin and cytokeratin were positive, while napsin
A, CD34, p40, LCA were negative. Ki67 level was 2-3% in
these cells. Lymph nodes specimens showed no metastatic
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Figure 2. A — hematoxylin-eosin staining of bonchiectatic wall filled with
fungus ball, mass consisted of fungal hyphae and necrotic fragments;
bronchial wall is infiltrated by inflammatory cells, consisted mainly from
lymphocytes, plasma cells and eosinophil leukocytes, lined by meta-
plastic squamous epithelial cells; magnification 100 x; B - branching
elongated hyphae of Aspergillus; periodic-acid-Schiff stain; magnification
400 x; C - diffuse idiopathic pulmonary neuroendocrine cell hyperplasia;
magnification 200 X; D — neuroendocrine marker CD 56 expression in
neuroendocrine cell hyperplasia; magnification 200 x

tumor cells. The specimen contained a several areas of
pulmonary tumorlet and diffuse idiopathic pulmonary
neuroendocrine cell hyperplasia (DIPNECH). Final patho-
histological findings corresponded to aspergilloma with
the presence of pulmonary tumorlet and DIPNECH in
the lymphovascular spaces (Figure 2).

Five-year follow up showed no abnormalities on the
chest CT scan, and the patient was without medical prob-
lems.

We confirm that we have read the journal’s position on
issues involving ethical publication and affirm that this
work is consistent with those guidelines. All procedures
performed in studies involving human participants were
in accordance with the ethical standards of the institu-
tional and/or national research committee and with the
1964 Helsinki declaration and its later amendments or
comparable ethical standards.

DISSCUSION

Aspergilloma occurs as a consequence of saprophytic
infection of the previously formed cavity of the lung pa-
renchyma. Cough and hemoptysis are the most common
symptoms. After the formation of aspergilloma, the ef-
fect of antimicrobial drugs is drastically reduced. In such
situations, surgical treatment may be the only choice [7].
Pulmonary tumorlet, which represents nodular prolifera-
tions of neuroendocrine cells, are rare and do not exceed
5 mm in diameter [8]. These proliferations occur most
often as a consequence of Kulchitsky cells hyperplasia in
various lung diseases. They often occur in several places.
Hyperplastic foci of these cells larger than 5 mm in di-
ameter represents carcinoid tumors [8, 10, 11, 12]. They
are most often detected on surgical material after lung
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resections due to diseases that cause destruction of the
lung parenchyma. There are several subgroups of neuroen-
docrine tumors with common characteristics: pulmonary
tumorlet, DIPNECH, carcinoid tumors [10]. Concomitant
occurrence of neuroendocrine tumors and aspergilloma is
rare [9]. They are most often asymptomatic and occur in
other lung diseases characterized by destruction of the lung
parenchyma and the presence of a chronic inflammatory
process. Cellular atypia and cell necrosis are rare, while
mitotic activity is usually absent [11]. Recently published
studies consider pulmonary tumorlet and DIPNECH
precancerous lesions. However, proliferation to carcinoid
tumors is rare [12, 13]. Nodal metastases are very rare and
usually occurs in hilar lymph nodes [14].

It most often appears between the ages of 60 and 70, and
it is four times more likely in men than in women (1:4).
Dyspnea is the most common symptom. Small nodules
up to 5 mm in diameter on a chest CT scan in patients
with dyspnea without clear causes may raise the suspicion
of the presence of pulmonary tumorlet and DIPNECH.
Positron emission tomography/computed tomography in
those cases is not the best diagnostic choice due to their
size [8]. There are still no clear guidelines for monitor-
ing and selecting the treatment for pulmonary tumorlet
and DIPNECH. Also, prevention measures for their oc-
currence have not been determined yet. However, risk
groups should be advised to quit smoking, practice physi-
cal activity, avoid exposure to certain physical and chemi-
cal substances such as asbestos, arsenic, tar, chromium,
nickel, etc. Avoiding alcohol consumption is also advised
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Y3rpegHu Hanas nayhHUX TymopAaeTa y Cayyajy XMpYpPLUKKU NedeHe 6pOHXMUEKTaTUYHE

wyn/bUHEe Hace/beHe acnepruiomom

[JlejaH Mockosmbesuh', Hukona Yonuh?, AHhena Jumknh-Munenkosuh?, JeneHa Mapkosuh?, Bnagummp Munerkosuh!

'YHuBep3unTeTCKN KNHUYKY LeHTap Cpbuje, KnuHuka 3a rpyaHy xupyprujy, beorpag, Cpbuja;

2YHUBeP3NTETCKM KNMHUYKY LeHTap Cpbuje, LieHTap 3a pagnonorujy u marHeTHy pe3oHaHLy, beorpag, Cp6uja;

YHnBep3UTETCKM KNUHUYKM LieHTap Cpbuje, KnuHMKa 3a oneKkoTrHe, NNacTUYHY 1 PEKOHCTPYKTUBHY Xupyprujy, beorpag, Cpbuja;
*YHWBEP3UTETCKI KNNHWYKI LieHTap Cpbuje, Oferbetbe TopakonynmMoHanHe natonoruje, Cnyx6a natoxuctonoruje, beorpag, Cpbuja

CAXETAK

YBop /HTpakaBMTapHM acnepriiom je nocneaula canpoputHe
nHbekumje nnyha ca kaButapHom 6onewwhy. MnyhHn Tymopne-
TV Cy HoflynapHe nponudepauuje HeypoeHIoKpuHux henwja
npeyHrKa Marber of 5 mm. PeTKu cy ciyyajeBun NCTOBPEMEHOT
OTKpVIBatba acnepriioma y 6poHX0eKTaTYHOj WynbyHy nnyha
1 nnyhHKX TymopneTa.

Mpuka3s 6onecHuKa Y pagy je nprikasaH cnyvaj 6onecHuue
CTapoCHe A06M 71 roamnHy, ca NoHaB/baHKM ynanama ninyha Koje
cy npaheHe Kalwbem 1 xemonTr3unjama. KomnjytepusoBaHa To-
morpaduja rpyaHOr Kolua nokasasna je MeKOTKVBHY Macy npey-
HuKa 42 X 50 mm y porem fecHom ninyRHOM pexiby. Y3opum
6poHxoanBeoslapHe NaBaxe Cy Nnokasanu crope acrnepruayca
(ampeKTHa MUKpockonuja). Tect Galactoman Ag je Takohe 6uo
no3nTrBaH. YpaheHu cy fecHa Aora obeKToMIja 1 y30pKo-
Barbe MeAujacTUHaNHUX TMMQHMX YBOPOBa NMPUCTYMOM Kpo3
TopakoToMujy. [aTOXMCTONOLLKM Hanas je Noka3ao 6POHXOeK-
TaTWYHy WYn/bUHY Y nayhrma ca acnepruiom 1 nprucycTBOM
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nnyhHyx TymopreTa y numdoBacKynapHUm npoctopuma. Mocne
neT roguHa npaherba KomnjyteprioBaHa Tomorpadwja rpyaHor
KoLLa Huje noKasana abHopManHoCTK 1 6onecHuua je 6una 6e3
3[paBCTBEHMX Teroba.

3akrbyuak VlcToBpemeHa nojaa 6poHxueKTasuje, acnepruio-
Ma Kao 1 npeKaHLepo3HUX fieuja Kao WwTo cy nayhHu Tymop-
netu n andy3Ha naMonaTcka Xxmnepnnasuja HeypoeHLOKPUHIX
henwuja nnyha (DIPNECH) peTka je 1 fopatHo nosehaa pUsmK of
pa3Boja ManurHMx Tymopa 1 pekypeHTHUX nHdekuuja. Xupyp-
LIKUM JleYeHem MOXe Ce CNPeYnTH Pa3Boj ManUrHUX Tymopa
1 MojaBa peKkypeHTHUX HbeKLUvja npaheHnx AUCnHejom 1 xe-
MOMNTV3Ujama Kao rmaBHUM cumnToMmma. lNocTasrba ce nuTakbe
NOBE3aHOCTVN NpeKaHLepo3HX Nie3uja niyha n XPOHNYHUX VH-
dnamatopHux 6onectu. Hagamo ce pa hie 6ynyha nctpaxuara
[aTun OfroBOpPE Ha OBO NUTaHE.

KmbyuHe peun: 6poHxveKTasuje; acnepriunom; niayhHu Tymop-
netun; DIPNECH
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Antegrade dissection of external iliac artery after
failed attempt of common femoral artery chronic
total occlusion angioplasty
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SUMMARY

Introduction Endovascular treatment of chronic total occlusion (CTO) represents a true challenge even
for experienced interventional radiologists. We are presenting a case of hidden antegrade dissection of
the external iliac artery (EIA) after a failed attempt to recanalize CTO of the common femoral artery (CFA).
Case outline A 52-year-old male patient was admitted for multidetector computed tomography (CT)
angiography. Left common iliac artery (CIA) stenting was performed, followed by “crossover” attempt of
recanalization of right CFA CTO that failed. The next day, left femoral superficial artery angioplasty was per-
formed and after one month, angioplasty of the left popliteal and the bellow-knee arteries. A month later,
the patient was readmitted for surgical reconstruction of the CFA. After desobstruction, excellent inflow was
obtained and a Dacron graft was inserted. A few hours postoperatively, Fogarty catheter thrombectomy was
performed. The next morning, pulsations were weakened again and CT angiography showed antegrade
dissection of the EIA. Stenting of the EIA was performed with two stents and a favorable outcome was
achieved. After a detailed analysis of the CT, hidden thrombosed antegrade dissection of the EIA was noted
in the lateral view, which was not seen in the posterior/anterior view and was presented as fibrous plaque
with mural thrombosis. Dissection occurred after failed attempt of CFA recanalization and was clinically
silent until flow was established triggering opening of the false lumen and the release of thrombotic masses.
Conclusion In patients with failed angioplasty of CTO of the CFA and CT characteristics of fibrous plaque
proximal to the site of attempted angioplasty, thrombosed antegrade dissection should be considered.
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INTRODUCTION

Common femoral artery (CFA) chronic total
occlusion (CTO) represents a true challenge
even for experienced and skilled interven-
tional radiologist. In case of extensive, com-
plex and long occlusive lesions of the CFA
and iliac arteries, surgical treatment is still a
preferable treatment option [1-4]. However,
the progress of endovascular therapy as a less
invasive procedure in the last two decades has
resulted in numerous publications showing
good results of endovascular treatment of the
CFA stenosis and occlusion, with a low rate of
post-procedural morbidity and mortality [5-9].
Herein, we present an interesting case of a hid-
den thrombosed antegrade dissection of the
external iliac artery (EIA) after unsuccessful
CTO angioplasty of the CFA evident only after
surgical revascularization.

CASE REPORT

A 52-year-old male patient was admitted to
our institution for multidetector computed

tomography (MDCT) angiography. He com-
plained of rest pain in the left foot with livid
ischemia that appeared 10 days prior to admis-
sion. He also had claudication in his right leg
after 100 m, which was not clinically manifested
upon admission due to the inability of walking
and the rest pain in the left leg. His past medi-
cal history included hypertension and hyper-
lipidemia. Echocardiography showed regular
findings except for dilated left atrium (45 mm).
Laboratory findings were within referent values
except for creatine kinase, which was elevated -
654 international units (UI)/L. The examination
showed absent right femoral pulse, left femoral
pulse was palpable with ischemia on the third
and fourth finger of the left foot. Ankle brachial
indexes on the left leg were 0.37 on both the
posterior tibial artery and anterior tibial artery
and 0.62 on the posterior and 0.75 on the anteri-
or tibial artery of the right leg. MDCT arteriog-
raphy (64-slice device, GE HealthCare, Chicago,
IL, USA) showed a significant left common iliac
artery (CIA) stenosis, occlusion of the right CIA
at transition to the CFA, left superficial femoral
artery (SFA) subocclusion, and significant ste-
nosis of the left popliteal artery.
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Firstly, left CIA stenting was performed by the ante-
grade approach from the left groin, followed by a “cross-
over” simultaneous attempt of recanalization of the right
CFA CTO, which failed due to heavily calcified lesions,
and CFA surgical treatment was indicated. Right CFA
CTO angioplasty was attempted via the crossover approach
with 55-cm-long SheatLess guiding system (Asahi-Intecc®,
Tokyo, Japan) along with Shinobi 0.014 guidewire (Cordis,
Fremont, CA, USA). The following day, by a left retro-
grade approach, SFA angioplasty was performed with stent
placement. A month later, the patient was readmitted for
planned right CFA surgical reconstruction. On admission,
he still complained on ischemic pain in the left leg and
control MDCT angiography showed regular findings after
left CIA and SFA stenting (Figure 1), but also significant
popliteal artery stenosis beneath the stent. Bearing in mind
persisting pain in the left foot, the left popliteal artery, the
posterior, and the anterior tibial artery angioplasty was
performed with favorable outcome, and right CFA recon-
struction was delayed for the next hospitalization.

After one month, the patient was readmitted for right
CFA CTO surgical reconstruction based on the previous
MDCT findings. Intraoperatively, extensive exposure of the
right CFA was performed, and the CFA, the SFA, the deep
femoral artery and side branches were clamped. After CFA
desobstruction and plaque removal, excellent inflow was
obtained and Dacron tubular graft was inserted between
the EIA and the femoral arteries. The clamps were removed
and distal pulsations were regular. In the evening, femoral
pulsations were attenuated and the patient was sent back
to the operating room. Inflow was present but weakened,
Fogarty catheter was introduced and thrombectomy was
performed without any difficulties, followed by improved
inflow. The next morning, pulsations in the right groin
were weakened again and control MDCT angiography was
performed. Surprisingly, antegrade dissection of the EIA
was noted, starting just above the level of the proximal
graft anastomosis and going to the CIA bifurcation (Figure
2). The graft as well as proximal and distal anastomosis
were with regular findings. Stenting of the right EIA was
performed with placement of two stents and favorable
outcome.

Postoperative course was uneventful, ankle brachial
indexes were 0.8 on both arteries of the right leg and 1.0
on both arteries of the left leg. The patient was discharged
on the sixth postoperative day. After six-months follow-up,
vascularization of both legs was well preserved.

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from the
patient for the publication of the case report and any ac-
companying images.

DISCUSSION

Management of CFA lesions is challenging. Surgical treat-
ment and endarterectomy of CFA lesions has been proved
to be a safe and reliable procedure [1-4]. Elsherif et al. [4]

reported the outcome of 1134 revascularization procedures
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Left EIA stenting

Left SFA stenting

Figure 1. Multidetector computed tomography angiography; regular
findings after left common iliac artery and superficial femoral artery
(SFA) angioplasty with stent placement and evident right common
femoral artery (CFA) occlusion — posterior/anterior view

grade right external iliac artery (EIA) dissection starting just above the
proximal anastomosis of the Dacron tubular graft

due to critical limb ischemia, out of which 66 CFA endar-
terectomies with favorable outcome. However, improve-
ments in endovascular procedures in recent years have
resulted in numerous publications showing good results
of the endovascular treatment of CFA lesions [5-10]. In
a recent review of seven CFA endarterectomy studies and
four CFA endovascular studies, endovascular approach was
associated with a lower rate of morbidity and mortality,
but also with a higher reintervention rate when compared
to surgery [7]. Nakama et al. [11] have recently reported
one-year outcomes of thromboendarterectomy and endo-
vascular treatment for CFA lesions in 1193 patients and
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Figure 3. Hidden thrombosed antegrade dissection of the right exter-
nal iliac artery (EIA) after the angioplasty attempt of the chronic total
occlusion of the common femoral artery (CFA) - lateral view

found that one-year primary patency rate was significantly
higher in the thromboendarterectomy group (96.6% vs.
82.3%, p < 0.001) but with higher rate of periprocedural
complications in the same group of patients.

Results of endovascular treatment of 946 isolated CFA
lesions were reported by Siracuse et al. [8] with low rate of
periprocedural morbidity and mortality and with dissec-
tion rate of 2.9%. Bohme et al. [10] also reported favorable
outcomes of CFA angioplasties performed in 250 patients,
out of which 64 patients had a CFA occlusion. The overall
complications rate was 9.1%, with the primary patency
rate of 90.8%, 81.2%, and 72% at six, 12, and 24 months,
respectively.

In case of combined CFA lesions and multiple steno-
occlusive proximal or distal disease, a hybrid approach,
CFA endarterectomy with combined endovascular ap-
proach, has been reported with reduced operative risk
in patients with high morbidity [12]. A novel approach,
stent-assisted angioplasty of CFA lesions showed satisfac-
tory technical success, with low restenosis rate during the
follow-up but with high mortality rate [13]. On the other
hand, multichannel balloon angioplasty of heavily calcified
CFA lesions has been described as well, with good initial
results [14].

Although percutaneous angioplasty showed a favorable
outcome in the treatment of CFA lesions, post-procedural
dissection is still one the major issues after peripheral an-
gioplasty [15, 16, 17]. In the presented case, the CFA CTO
angioplasty was attempted by subintimal approach, fol-
lowed by hidden, clinically silent, thrombosed antegrade
dissection of the iliac artery. When we discussed the rea-
sons for unrecognized dissection, we looked in detail and
once more processed all previous CT images. After pro-
cessing images of the control CT angiography, performed
after attempted CFA CTO recanalization and the first CIA

‘ DOI: https://doi.org/10.2298/SARH210218106T
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RightEIA

Right CFAlcelusion

Figure 4. Multidetector computed tomography angiography; chronic
total occlusion of the right common femoral artery (CFA) without any
signs of thrombosed dissection prior to the angioplasty attempt

and SFA angioplasty, we saw an alteration within the EIA
wall in the lateral view (Figure 3), which was not visible
in the posterior/anterior (PA) view (Figure 1). At first,
we thought that this alteration was fibrous atheromatous
plaque with mural thrombosis, but then we realized that it
was actually thrombosed antegrade dissection (Figure 3).
These findings were also not visible on the first CT pre-
sentation before the angioplasty attempt (Figure 4); hence,
we realized that the dissection occurred in the meantime,
after the attempted angioplasty of the CFA. The dissection
was clinically silent due to thrombosed false lumen and
distal CFA occlusion. After successful surgical revascu-
larization, established flow opened the false lumen, which
triggered the release of thrombotic masses, causing early
graft thrombosis, successfully treated by Fogarty catheter
thrombectomy. Once the flow was established in the true
and false lumen, the dissection membrane was clearly vis-
ible (Figure 2).

By this case we want to point out three things. Firstly,
it is important to emphasize that CT angiography could
be misleading in describing thrombosed antegrade iliac
artery dissection as fibrous atheromatous plaque with mu-
ral thrombosis. CT characteristics were almost identical
and the diagnosis was reinforced by the fact that the dis-
section was clinically silent due to already present distal
CFA occlusion. The second thing we wanted to highlight
is the importance of the lateral view while processing CT
images, as it could reveal hidden minor alterations within
the arterial wall that are not visible in the PA view. And
thirdly and finally, we wanted to draw attention to the con-
version of an asymptomatic, clinically silent, thrombosed
antegrade dissection into a manifest dissection associated
with thromboembolic events. In case of a unrecognized
thrombosed antegrade dissection in patients with CTO,
successful surgical revascularization and established flow
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could trigger the release of thrombotic mass followed by
embolic events and limb-threating ischemia.

In patients with a failed angioplasty of the CFA CTO
and CT characteristics of fibrous plaque with mural throm-
bosis proximal to the site of attempted recanalization,
thrombosed antegrade dissection should be considered.
Processing CT images in the lateral view could reveal
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AHTeporpaiHa AUCEKLUM]ja CNO/ballikbe UAKjauHe apTepuje nocae Heycnenor
NOKYLUAja aHrMONNACTUKE XPOHUUHE TOTA/IHE OK/Y3Mje 3ajeAHNYKe pemopanHe

aptepuje

Cnob6opaH TaHackoBuh'2, Muogpar Unuh', hophe Pagak®*, Mpepgpar lajun'?, Bnagumnp Kosauesuh?, CphaH babuh'?,

HeHap WnujeBckn'>

"MHcTuTyT 33 KapAnoBackynapHe 6onectu, [leaurse’, KnuHnka 3a BackynapHy xupyprujy, beorpag, Cpbuja;

Ynusep3utet y beorpagy, MegnunHcku dakyntet, beorpag, Cpbuja;

*WNHcTuTyT 33 KapAnoBackynapHe 6onectu, [lenntbe’, HayuHo sehe, beorpap, Cpbuja;

“Cpncka akagemuja Hayka v ymeTtHocT, beorpag, Cpbuja;

SVIHCTUTYT 3a KapauoBackynapHe 6onectu, [leanme’, KnuHuka 3a paguonorujy, beorpag, Cpbuja

CAMETAK

YBop EHfjoBacKynapHu TpeTMaH XPOHUYHe ToTajlHe OKJly3uje
npefcTaB/ba NpPaBy U3a30B YaK U 38 UCKYCHe MHTEPBEHTHe
paguonore. [prKa3syjeMo cilyyaj CKpUBEHe aHTeporpagHe au-
cekuyje cnosballtbe unujauHe aptepuje (CMA) nocne Heycnenor
MoKylliaja peKaHanu3aLyje XpoHNYHe ToTasiHe OKNy3uje 3ajeq-
Huuke pemopante aptepuje (3QA).

Mpuka3s 6onecHnKa MyLukapal, CTapocTy 52 roauHe NPUM/beH
je pagu MynTupeTeKTopcKe KOMMjyTepri3oBaHe ToMmorpadpcke
aHruorpaduwje. YpaheH je CTEHTUHT neBe 3ajefHUYKe UnmnjayHe
apTepuje, a Noc/e Tora v crossover NOKyLUaj pekaHanu3auuje
XPOHMYHe ToTanHe okny3uje aecHe 3DA, Koju Huje ycneo. Cre-
peher gaHa ypaheHa je aHrmonnacTtvka nese noBpLuHe 6yTHe
apTepwvje, a noc/e Mecel, AaHa 1 aHronaacTvka nonanuTeanHe
1 MOTKOMEHX apTepwja ieBe Hore. Mecel, laHa KacHuje 6one-
CHVIK je MOHOBO MPUMIbEH 360T XVpYypLUKe pekoHCTPpYKLyje 3DA.
Mocne pe3oncTpyKkuuje obujeH je opnmyaH NPOToK 1 ypaheHa
je nHTepno3suymja fakpoHckor rpadra. Hekonwvko catv nocrto-
nepaTtrBHoO ypaheHa je 1 TpombekTommja DorapTujeBrm Kate-

DOI: https://doi.org/10.2298/SARH210218106T

Tepom. HapegHor jyTpa nyncaumje y AeCHOj MPEenoHM Cy NOHOBO
6une ocnabmere u KT aHrnorpaduja je nokasana aHTeporpagHy
ancekumjy CUA. YpaheH je ctentuHr CUIA ca aBa cTeHTa U ca 3a-
poBosbasajyhum ncxopom. Mocne petarsHe aHanmse KT cHuMaka,
BeprdrKoBaHa je Tpombo3upaHa ancekumnja CUA y natepanHom
npernegy, Koja Huje 6una BubeHa y nocTepropHO/aHTEPUOPHOM
npernegy v Koje je 6una npeactaB/ibeHa Kao Grbpo3HM niak ca
MypanHom Tpom6030m. [lrcekupja je HacTana nocne Heycnenor
nokyLuaja pekaHanusauuje 3OA 1 6una je KIMHUYKN Hema AOK
Huje ycnocTaB/beH MPOTOK KOji je MOKPeHYO OTBapakbe NaxHor
nymeHa 1 ocniobahare TPOMOOTUYHIMX Maca.

3akspyuak Kog 6onecHuKa ca HeycnewHoM aHrMonaacTukom
XPOHWYHe ToTanHe okny3uje 3OA n KT kapakTepuctnkama du-
6pPO3HOT N/laka MPOKCMMAJHO Of MeCTa MoKyLuaja aHrMonaacTu-
Ke, Tpeba NOMUCIUTY 1 Ha TPOMOO3VpaHy aHTeporpasHy au-
cekumjy.

KrbyuHe peun: gucekuuja nnvjayHe aprepuje; 3ajegHuuKa
demopanHa apTepuja; XPOHNYHa TOTalHa OK/y3uja; TPoM603a
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Cholecystoduodenal fistula and gallstone ileus
— diagnosis and surgical treatment
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SUMMARY

Introduction Gallstone ileus is a complete or partial mechanical bowel obstruction due to gallstone
impaction in the bowel lumen and most commonly occurs after stones migrate through the cholecys-
toenteric fistula.

Case outline We present a patient with signs of gallstone ileus after stone migration through the chole-
cystoduodenal fistula into the duodenum with hematemesis as the first symptom. Conservative treatment
had been started, to which the patient initially responded well. On the eighth day from the onset of the
disease, the condition worsened. Signs of the Rigler triad were identified on computed tomography and
magnetic resonance imaging of the abdomen. Enterolithotomy was successfully performed by the open
surgical method. Postoperative recovery was orderly, without any biliary problems.

Conclusion Physical examination, upper endoscopy, and radiological diagnostic procedures are com-
plementary and necessary in monitoring the dynamics of stone movement and deciding on when to
perform surgery.

Keywords: gallstone ileus; cholecystoduodenal fistula; computed tomography; magnetic resonance

imaging; surgery

INTRODUCTION

Gallstones are a severe health problem and
can be found in 10-15% of the adult popula-
tion [1]. Most patients are asymptomatic, but
complications can be serious and lead to acute
cholecystitis, choledocholithiasis, pancreatitis,
and gallstone ileus. Of all patients with gall-
stones, gallstone ileus occurs in 0.3-0.5% and
represents 1-4% of all mechanical small bowel
obstructions. Statistics show that it is more
common in the elderly (over 60 years old) and
women. Factors that can lead to gallstone ileus
are long-standing cholelithiasis and recurrent
episodes of acute cholecystitis [2]. It most often
occurs as a result of stone migration through
the resulting fistula between the gallbladder
and the adhered portion of the gastrointestinal
tract. Due to anatomical features, cholecysto-
duodenal fistula is the most common, but those
with stomach, small, and large intestine have
also been reported [3]. Nevertheless, mortality
remains high (12-27%), probably because of
nonspecific symptoms that lead to high mis-
diagnosis rates and delayed discovery [2]. We
present a case of gallstone ileus, the applied
diagnostic procedures, as well as the operative
method.

CASE REPORT

A 70-year-old male was admitted to the
Department of Surgery, Novi Pazar General

Hospital, with mild pain in the epigastrium
after he vomited contents the color of black cof-
fee, with fresh traces of blood. The pain started
two hours before the admission to the hospital.
Comorbidities included chronic calculous gall-
bladder, hypertension, and diabetes, with a BMI
of 30.1 kg/m?. On admission, the patient was
normotensive, without signs of melena, with
laboratory parameters in the normal respective
ranges, with hematemesis on the nasogastric
tube. On the performed native radiography of
the abdomen, the patient was without patho-
logical changes. He had normal laboratory
values. Initial esophagogastroduodenoscopy
(EGD) showed the presence of ulcers on the D2
duodenum without signs of active bleeding but
indicating erosive gastritis and biliary reflux.
Conservative treatment was initiated (proton-
pump inhibitors, fluids, and other symptom-
atic therapy). The patient responded well to the
therapy, and was discharged for home treat-
ment on the fourth day of hospitalization, due
to the reduced capacity of hospital beds in the
non-COVID part of the hospital and the large
influx of COVID-19-positive patients.

On the eighth day after the onset of the dis-
ease, the patient was admitted to a Gastroen-
terology Department of the Novi Pazar General
Hospital due to nausea, emesis, and severe pain
in the epigastrium and periumbilical. The ra-
diograph showed no signs of pneumoperito-
neum and hydroaerial levels. Abdominal ultra-
sound (US) showed collapsed gallbladder with
suspected intraluminal gas and pneumobilia
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Figure 1. Magnetic resonance imaging - gall-

stone in the duodenum stone in the ileum

Figure 4. Magnetic resonance imaging — col-
lapsed gallbladder

Figure 5. Abdominal computed tomography
- gallstone in the ileum

in the biliary tree, no free fluid in the abdominal cav-
ity. EGD was performed and cholecystoduodenal fistula
was verified, with calculus in the duodenal lumen, with
no signs of bleeding. Both EGDs were performed by the
same gastroenterologist. The general condition of the pa-
tient was good, with no vomiting. At the first abdomi-
nal computed tomography (CT) examination, after the
calculus in the gallbladder known to the patient could
not be visualized by abdominal US, the gallbladder was
found to be contracted, fibrously altered, and without a
lumen, and something resembling a calculus was seen in
the D2 duodenum. As an additional diagnosis, since CT
is insufficient in the visualization of cholesterol calculus,
a rapid magnetic resonance imaging (MRI) examination
of the abdomen without contrast was performed in the
sagittal, coronal and transverse planes in T1IW and T2W
sequences where a calculus about 50 mm in diameter was
observed in the D2 duodenum (Figure 1). Since the general
condition of the patient was good, we decided to observe
the patient and follow the calculus migration. Next day,
abdominal MRI examination was observed again accord-
ing to the same protocols, when we found migration, of
previously seen, calculus in the distal part of the ileum and

‘ DOI: https://doi.org/10.2298/SARH211222079D

Figure 2. Magnetic resonance imaging - gall-
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Figure 3. Magnetic resonance imaging - gall-
stone in the ileum

congestion of the small intestine and
signs of ileus (Figures 2-5). Surgery
was scheduled and the patient was
transferred to the surgery department
of the General Hospital in Novi Pazar.
After preoperative preparation, we
opted for an open surgical approach.
Under general anesthesia, the midline
laparotomy incision was made. The
gallbladder was identified without
the possibility of safely identifying
the contents of Calot’s triangle. The
calculus was identified in the lumen
of the distal ileum, 60 cm from the
ileocecal valve. Enterotomy was per-
formed with calculus extraction. The
patient was discharged on the seventh
postoperative day without postopera-
tive morbidity. Postoperatively, the
patient was monitored for nine months, without signs of
complication.

We obtained verbal and written informed consent of the
patients to publish the case report. This article was planned
in compliance with the Patient Rights Directive and ethi-
cal rules by considering the principles of the Declaration
of Helsinki.

DISCUSSION

Gallstone ileus does not present with unique symptoms,
making diagnosis difficult. It most often occurs as a result
of chronic cholecystitis. Inflammation of the gallbladder
and surrounding structures leads to adhesions, which in
recurrent attacks of infection, due to the pressure of the
stone on the wall of the gallbladder, leads to ischemia and
the creation of a fistula between the gallbladder and the
digestive tube, and the migration of the stone into the
digestive tract and its further pathways [3, 4]. The most
common type of fistula is the cholecystoduodenal one (up
to 70%), while less common are cholecystojejunal, chole-
cystogastric, and cholecystocolonic fistulae. The stone can

Srp Arh Celok Lek. 2022 Nov-Dec;150(11-12):699-702
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reach the digestive tract through the ampulla of Vater or
by iatrogenic transmission (during ERCP or a cholecystec-
tomy), thus leading to intestinal obstruction [5].

More than two-thirds of intraluminal stones will pass
spontaneously and be eliminated by stool, while those
larger than 2.5 cm pose a risk of intestinal obstruction
[6]. The presence of intestinal adhesion, tumor changes,
Crohn’s disease, etc. can reduce the intestinal lumen and
increase the risk of mechanical obstruction.

Gallstone ileus is a geriatric disease because it is most
common in the elderly, and since gallstones are more com-
mon in women, gallstone ileus is slightly more common in
women [5, 7]. As a result of untreated biliary-enteric fistula
with cholelithiasis, the literature reports an estimated risk
of recurrent gallstone ileus of 5-8% [7].

The symptoms of gallstone ileus are not specific.
Physical examination may be nonspecific and completely
orderly if the obstruction is not present at the time of the
examination. Data from the literature show that patients
usually appear four to eight days after the beginning of
the disease, most often with signs of nausea, vomiting,
abdominal pain, constipation. Only 10-30% of patients
with gallstone ileus have symptoms of acute cholecystitis.
Partial obstruction or distal migration of the gallstone may
be the cause of not reporting to the physician in time [5, 8].

All diagnostic radiological procedures have their place
in the diagnosis of gallstone ileus. Plain abdominal radio-
graph is a quick and easy procedure that works in 40-70%
of cases [9]. In order to notice the stone in the lumen of
the digestive tract, it must have a high level of calcium.
The presence of two signs of Rigler’s triad (pneumobilia,
ectopic gallstone, and intestinal obstruction) is pathogno-
monic in up to 50% of cases, but sometimes it is identified
only in retrospective observation [4, 5, 8].

US is a highly sensitive diagnostic method for gallstone
ileus, and in combination with radiography it is accurate
up to 74% [4, 5]. CT has a sensitivity of up to 93% [10, 11].

Our case was an older man whose first symptoms were
hematemesis and epigastric pain without signs of ileus and
peritoneal irritation. Since duodenal ulcer and erosive gas-
tritis were seen on the initial EGD, and the radiographs
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were normal, there was no indication for additional di-
agnostics, and conservative treatment was continued, to
which the patient responded well. During the second hos-
pitalization, due to recurrence of symptoms, the second
EGD was performed and cholecystoduodenal fistula was
verified, with calculus in the duodenal lumen (calculus
was not seen on the first EGD), with no signs of bleed-
ing. Additional CT and MRI scans were performed and
confirmed a stone in the duodenum. The good general
condition of the patient allowed further monitoring of
the dynamics of stone movement, and the MRI showed
a calculus in the lumen of the small intestine as the cause
of intestinal obstruction. Gallstone ileus management is
surgical, but there is no consensus as to which of the dif-
ferent surgical techniques is the procedure of choice. The
surgical approach can be as follows: a) one-stage proce-
dure - enterolithotomy or enterolithotomy with chole-
cystectomy and fistula closure; b) two-stage procedure -
enterolithotomy with cholecystectomy in the second act.
Surgical approaches for managing the gallbladder and
cholecystoenteric fistulas remain debated due to worse
postoperative outcomes compared to enterolithotomy
alone. Spontaneous closures of cholecystoenteric fistula
were reported leading to a reduction in the need for sur-
gical intervention in the second stage [4, 12, 13, 14]. Our
surgical approach was enterolithotomy alone because sur-
gical management of the gallbladder and cholecystoenteric
fistula in high-risk patient was difficult due to severe adhe-
sions and no possibility of safely identifying the contents of
Calot’s triangle. Postoperatively, the patient was monitored
for nine months, with no signs of complications.

In conclusion, gallstone ileus is an infrequent compli-
cation of gallstone disease, whose outcome is influenced
by timely diagnosis and treatment. Endoscopy, CT, and
MRI play a significant role in diagnosing this disease when
other methods are unavailable or false negative. Surgical
treatment saves lives, and enterotomy with calculus extrac-
tion, without gallbladder surgery, and fistula resolution in
the same act is a justified and satisfactory approach.
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CAMETAK

YBopg Vineyc n3assaH »y4H/IM KaMEHOM je napLyijasiHa uam Kom-
nieTHa MexaH1yKa oncTpyKLWja LipeBa HacTana Kao pesynrat
OnCTpyKLMje LpeBHOr lyMeHa, a Hajuyeluhie HacTaje mocne mur-
pauyje KameHa Kpo3 XOJeLIMCTOEHTEPUYHY GUCTYAY.

Mpukas 6onecHuka MNpukasyjemo 6onecHrKa ca 3HaLyma 6u-
NnjapHor nneyca nocsie MyrpaLyje KameHa Kpos XoneumcToay-
ofieHanHy GucTyny y AyoaeHyMm ca XemMaTteMe30M Kao MpBrm
CYMMTOMOM. 3aMOYeTO je KOH3ePBaTVBHO JieUeke, Ha Koje je 60-
NeCHWK UHMLMjanHo [obpo pearoao. OcMor AaHa Of noyeTKa
6onecTy JowWo je Ao NoropLuaka cTakba. Ha ypaheHoj komnjy-
Tepr30BaHoj ToMorpadmju 1 MarHeTHoj pe3oHaHLmM abgomeHa
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naeHTOMKoBaHM Cy 3Haum Purnepose Tpujage. OTBOpeHOM
XUPYPLIKOM METOLOM YCTELLHO je ypaheHa eHTeponuToToMuja.
MocTonepatrBHM onopaBak je 61o yperaH, 6e3 3abenexeHrx
6unnjapHKx Teroba.

3akrmpyuak Qr3viKanHu npernes, ropta eHLoCKoNuja u pagu-
OJIOLLKe AMjarHOCTYKE MeTofle Cy KOMM/IEMEHTapHe 1 Heor-
XOfHe y npahery AVHaMUKe KpeTatba KaMeHa U OfJTyuriBakby
0 ToMe Kapa he ce 13BPLINTU XMPYPLLKY 3axXBaT.

KIby‘lHe peun: nneyc n3asBaH *Ky4HMM KaMeHOM; Xoneuucroay-

ofieHanHa dpucTyna; KomnjyTeprsoBaHa Tomorpaduja; MarHeTHa
pe3oHaHLa; xmpypruja
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SUMMARY

Introduction Primary angiosarcomas arising from the digestive system are rare, representing less than
1% percent of the malignant sarcomas. Only a few cases have been reported in the literature. Colorectal
involvement is exceedingly uncommon and is a harbinger of a poor prognosis with widespread metastasis.
Diagnosis is often delayed due to non-specific symptoms and pathology which mimics other tumors.
Case outline A 52-year-old woman was presented to the emergency room in July 2021, complaining
of protracted malaise, and rapid fatigue and occasional sweating. Multislice computed tomography
(MSCT) of the abdomen and small pelvis revealed the existence of lobular, well vascularized, supravesical
lesion, located along the anterior contour of the uterine corpus, in the convolutes of the small intestine.
The patient was subjected to operative treatment with curative intent. Intraoperatively, a completely
tumor-altered caecum was verified Standard histopathological examination demonstrated a high grade
epithelioid angiosarcoma with severe pleomorphism and solid growth pattern. The control MSCT of
abdomen and small pelvis which was done 12 months after the operation did not show the existence
of any pathological lesions.

Conclusion Both clinical and pathological diagnoses of colorectal angiosarcoma are challenging. Pa-
tients are presenting non-specific symptoms, which can lead to mismanagement and late diagnosis. A
pathological diagnosis relies on immunohistochemical staining for endothelial markers. In limited tissue
biopsies, it can be easily misdiagnosed as poorly differentiated adenocarcinoma or gastrointestinal stromal
tumor. For now, surgical treatment with RO resection seems to be the only effective treatment modality.

Keywords: angiosarcoma; caecum; gastrointestinal angiosarcoma; colonic angiosarcoma

INTRODUCTION

Primary angiosarcomas arising from the diges-
tive system are rare, representing less than 1%
percent of the malignant sarcomas [1]. They
usually arise in the stomach and small intestine
[2], while colorectal involvement is extremely
uncommon and is a harbinger of a poor prog-
nosis with diffuse metastasis [1, 3]. Diagnosis
is often delayed due to non-specific symptoms,
but also due to pathology which mimics other
tumors. Management guidelines are very lim-
ited due to tumors rarity.

CASE REPORT

A 52-year-old woman presented to the emer-
gency room in July 2021, complaining of pro-
tracted malaise, rapid fatigue, and occasional
sweating. No other difficulties were listed. The
patient was a diabetic with a significant medi-
cal history and was hospitalized several times
at our Institution, last time three years ago due
to myocardial infarction and transient ischemic
attack. Since then, the patient has been diag-
nosed with ischemic heart disease and had been
using oral anticoagulant therapy regularly due
to the presence of echosonographically-veri-
fied thrombus in the apical area of the heart.
Also, two years ago she was examined on an

outpatient basis by a hematologist in order
to perform tests for thrombophilia — genetic
analysis on MTFHR, FII and FV Leiden was
negative, and homocysteine was in the refer-
ence range. She was instructed to conduct tests
for antiphospholipid syndrome, which was not
done. The family history was positive for malig-
nancies — both parents had liver cancer.

On examination she was slightly hypoten-
sive (90/50 mmHg), tachycardic (110 beats
per minute) with normal body temperature
of 36.8°C. The abdomen was slightly dis-
tended with hyperactive bowel sounds and
without any tenderness. Initial blood analysis
revealed leukocytosis with “left shift”, eosino-
philia, moderate to severe microcytic anemia
and thrombocytosis (leukocytes 51.6; neutro-
philes 40.80 x 10°/L; eosinophil 8.60 x 10°/L;
erythrocytes 3.60; hemoglobin 84; hematocrit
0.282; Tr 642). Inflammatory parameters were
elevated (erythrocyte sedimentation 100/1 h,
C-reactive protein 225 mg/L, phenolsulfon-
phthalein 1418 pg/mL, procalcitonin 0.81 ng/
mL). Prothrombin time was prolonged (INR
10.64 s) but considered as a consequence of
an inadequate dose of warfarin. Urine analy-
ses were normal. Abdominal ultrasound and
plain abdominal radiography were without any
pathological finding.

The patient was hospitalized at the Hema-
tology Department for further diagnosis and
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treatment. Due to the positive inflammatory syndrome,
antibiotic therapy was administered empirically and pro-
longed prothrombin time was corrected. Bone marrow
aspiration and trepanobiopsy were performed and the
pathohistological finding was without signs of myelopro-
liferative and lymphoproliferative disease. The origin of
eosinophilia was then investigated. X-ray of the paranasal
cavities and ear-nose-throat examination excluded the ex-
istence of nasal polyposis. Stool was negative for parasites
and to rule out Churg-Strauss syndrome, samples were
sent for immunology (antinuclear antibody test, peripheral
antineutrophil cytoplasmic antibody test) which came back
normal. Esophagogastroduodenoscopy was performed and
there were no macroscopic findings to indicate eosinophil-
ic gastritis, as well as the existence of erosions, ulcerations
nor neoformations. Computed tomography of the chest did
not show the existence of any changes that would indicate
granulomatous inflammation. The IgE immunoglobulin
titer was in the reference range.

On the sixth day after admission, the patient had a fe-
ver for the first time, accompanied by an increase in leu-
kocyte count and inflammatory parameters (leukocytes
77.1, C-reactive protein 236 mg/L). Blood cultures and
other bacteriological analyzes, that were taken on several
occasions, were sterile. Multislice computed tomography
(MSCT) of the abdomen and small pelvis was performed
and showed the existence of lobular, well vascularized le-
sion measuring around 7 x 5 x 8 cm, located supravesically
along the anterior contour of the uterine corpus, in the
convolutes of the small intestine, with hypodense zones in
the center which differentially diagnostically corresponded
to necrosis. She was examined by a gynecologist, and it was
determined that the lesion did not belong to the internal
genital organs.

Given the above, the patient was transferred to the
Department of General Surgery with the intention of
performing explorative laparotomy and further surgi-
cal procedure according to the intraoperative finding.
Intraoperatively, a completely tumor-altered caecum was
verified with partially necrotic walls and multiple abscesses
within them (Figure 1). Further exploration did not reveal
lesions suggestive of secondary deposits. Given the above,
a resection was performed in a form right hemicolectomy
(Figures 3, 4, and 5) along with local lymphadenectomy
and reconstruction with ileo-transverso T-L anastomosis.
Standard histopathological examination demonstrated a
high grade epithelioid angiosarcoma with severe pleomor-
phism and solid growth pattern (Figure 2). RO-resection
was verified and the presence of tumor tissue was con-
firmed in none of seven dissected lymph nodes. Patient
was staged as T,N M.

The postoperative period was marked by ventricular
fibrillation on the fifth postoperative day. The patient was
resuscitated and returned to sinus rhythm using direct cur-
rent cardioversion shock. The rest of the hospitalization was
uneventful and after seven days, the patient was discharged.
No evidence of complications was noted during first two
follow-ups. The control MSCT of the abdomen and small
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Figure 1. Photograph of the of intraoperative sample; a completely
tumor-altered cecum is marked with the arrow

d [

g ﬁ:,‘i \.'~, "t“‘,*y:.‘ #uk @
y A ‘ Al }4‘3"4-' ww{ i A5
\f

B NI 'r"/"vz"-.‘",."f
Nl s
e

f}%_""’”ﬁ »'#J ‘%} " 'ﬂr
A% = 4

%
'l
A

SN Pty
}lb“w 1

Figure 2. High grade epithelioid angiosarcoma with severe pleomor-
phism and solid growth pattern; round-polygonal epithelioid cells or
spindle cells, with vesicular nuclei containing prominent nucleoli; a
few cells were observed to have intracytoplasmic lumina containing
erythrocytes or bizarre form (H&E; 10 x)

pelvis which was done 12 months after the operation did
not show the existence of any pathological lesions.

We confirm that we have read the journal’s position on
issues involving ethical publication and affirm that this
work is consistent with those guidelines. Written consent
to publish all shown material was obtained from the patient.

DISCUSSION

Angiosarcoma is an aggressive tumor that arises from vas-
cular endothelial cells. It accounts for 1% of all sarcomas
and 0.001% of all colorectal malignancies [4]. It can be
primary or secondary (metastatic). Roughly 60% primary
occur in the skin and superficial soft tissue, but may also
occur in the deep soft tissue and parenchymal organs such
as the breast, heart, liver, spleen and bone.

Only a few angiosarcomas have been found in the diges-
tive system, with most of them localized in the stomach
and small intestine [2]. Colorectal angiosarcoma is a very
rare finding. The first case was described in 1949 by Steiner
and Palmer [5], and to our knowledge there were less than
40 described cases to this day, most of which were primary
[1, 6, 7]. The prognosis is poor as the tumor metastasizes
rapidly in more than 70% of cases [1]. The most common
sites of metastatic disease are lymph nodes, liver, bone, and
lungs, while other localizations are less represented [8].
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The etiology of colorectal angiosarcoma is yet unclear. It
may be related to long-term exposure to radiation, chemi-
cal agents such as polyvinylchloride, thorotrast, and arse-
nic, as well as a consequence of chronic lymphedema and
amyloidosis [9, 10, 11]. Angiosarcoma has also been re-
ported in association with implanted foreign material such
as vascular (Dacron) grafts and orthopedic joint prostheses
[12, 13, 14], breast implants [15, 16], or in patients with
arteriovenous fistulas. [12, 13, 17] According to the find-
ings of recent studies, protracted use of calcium channel
blockers may lead to colorectal angiosarcoma [1]. The pa-
tient from our report was using calcium channel blockers.

In 2018, Wang et al. [1] summarized the results of 33
previously reported cases. The mean age of patients was
56 years (16-85 years) and the mean tumor size was 5
cm (1.5-12 cm) [1]. The majority of patients (61%) were
female [18]. Most reported colorectal angiosarcomas have
been localized to the sigmoid colon [1, 6, 7]. Wang et al.
[1] reported that sigmoid colon was affected in 36% of
cases, rectum in 33%, cecum in 21% of cases, ascending
colon in 9%, and the transverse and descending colon
in 3% of cases. Before him, Brown et al. [18] had similar
results. The most common symptoms are gastrointesti-
nal bleeding and abdominal or perianal pain [6, 7, 11].
Patients may also have symptoms of bowel obstruction
and weight loss [6, 7]. Anemia was present in 42% of pa-
tients [6, 11]. Our patient had only moderate to severe
microcytic anemia.

Patients can be easily misdiagnosed. On endoscopy, the
mucosa may look normal or show hypervascularization. It
may demonstrate an ulcerated or hemorrhagic, protuber-
ant, near-circumferential mass lesion [8, 19, 20]. Due to
the aggressive nature and non-specific symptoms, routine
screening colonoscopies may be insufficient for timely as-
sessment of these tumors, and the diagnosis is usually de-
layed in almost third of the cases [21]. On microscopy, in
limited tissue biopsies, angiosarcomas may mimic poorly
differentiated carcinomas, gastrointestinal stromal tumor,
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leiomyosarcomas, melanomas and sarcomas with epithe-
lioid morphology [20, 22].

Due to its rarity, there are no specific guidelines for the
diagnosis or the management, and its high aggressiveness
prevents designing an optimal therapeutic approach [1].
Patients with angiosarcoma generally have a poor progno-
sis, but for now surgical treatment with RO resection seems
to be the only effective treatment modality. Wide margins
are recommended because of the often-multifocal nature
of angiosarcoma and its invasiveness [6, 21].

The long-term outcomes of adjuvant chemotherapy and
radiotherapy remain unclear [1, 21, 23]. Komorowski et
al. [24] reported a case involving a 19-year-old patient,
who was operated on and later received adjuvant chemo-
therapy and radiotherapy. After 18 months, the patient had
no signs of recurrence [24].

Tumor size and age at presentation have been suggested
as prognostic factors that affect the course after treatment
and overall survival. Better survival has been associated
with tumors which are smaller than 5 cm, as the size has
shown to be an independent prognostic factor [18].

Our patient had a tumor measuring nearly 8 cm and
was without macroscopically visible secondary deposits.
Also, the tumor was not found in any of dissected lymph
nodes. The control MSCT of abdomen and small pelvis
which was done 12 months after the operation did not
show the existence of any pathological lesions.

In conclusion, we can say that both clinical and path-
ological diagnoses of colorectal angiosarcoma are chal-
lenging. Patients are presenting non-specific symptoms,
which can lead to mismanagement and late diagnosis. A
pathohistological diagnosis relies on immunohistochemi-
cal staining for endothelial markers. In limited tissue bi-
opsies, it can be easily misdiagnosed. For now, surgical
treatment with RO resection seems to be the only effective
treatment modality.
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[ejaH CreBaHoBwh'?, He6ojwa Mutposuh'?, flamup Jawaposuh'?, Anekcangap Jlasuh'? bpaHko Jlykuh?

'YHuBep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;

2KnuHUYKo-60HNYKM LieHTap ,3emyH’, Cnyx6a onwTe xupypruje, beorpag, Cpbuja

CAXETAK

YBop MprMapHW aHToCapKOMI AUFeCTUBHOT CMCTEMA CY peT-
K1 1 unHe 1% cBMX ManurHmx capkoma. Camo je HekonuuyHa
CJlyyajeBa onvcaHa y iutepatypu. 3axBaheHoCT KoslopeKkTyma
je n3y3eTHo peTKa U1 3HaK je nole nporHo3e o06uyHo 360r Beh
noctojehux yaarmbeHnx npomeHa. [lnjarHosa ce 4eCTo KacHO no-
CTaB/ba 360r HecneLndUYHNX CMMMTOMA 1 MaTOJNOLWKKX Hanasa
KOju MOTy UMUTUPATK ApYyre TyMope.

Mpukas 6onecHnka KeHa CTapocTu 52 roguHe jaBuna ce Ha
nperneq 36or NpoTpaxoBaHe MaakcanocTy, 6p3or ymapatrba 1
roBpeMeHor Npe3HojaBarba. MynTucnajcHu ckeHep abgomeHa
je nokasao noctojatbe NobynapHe, [O6PO BacKynapn3oBaHe ne-
3vije IoKany3oBaHe CynpaBe3nKasHo Y3 Npeam 31 yTepyca,
YHyTap KOHBOJYTa TaHKOT LipeBa. bonecHuua je onepucaHa, npu
yeMmy je yCTaHOBJbEH MOTMYHO TYMOPCKM U3MeHbeH LieKym. Xu-

DOI: https://doi.org/10.2298/SARH211231093S

CTOMATOJOLLKM Hasla3 je MOTBPAMO fia ce PaAm O aHrMOCapKoMy
BUCOKOT rpagyca. KOHTPONMHU MynTUCajcHU CKeHep abfoMeHa
1 Masne Kapauue, CnpoBeAeH nocine 12 mecewy, Huje Nokasao
MocTojatbe NaToOLWKMNX fe3uja.

3aK/byyak M KnnHMYKa 1 XMCTOMaToNOWKa AMjarHOCTNKA
aHrnocapkoma KonopeKkTyma cy n3asoBHe. bonecHuuym umajy
HecneyundryHe CMMNTOME, LUTO MOXKE BOAWTY Ka NOCTaB/bakby
norpeLLHe AnjarHo3e. XMcTonaTosoLlKa AnjarHoCTKa ce 0cna-
ba Ha IMYHOXMCTOXEMUCKO 60jerbe Ha EHAOTENTHE MapKepe,
360r Yera ce y NojeiMHNM YC/IOBMMa Hana3 MOXe MorpeLlHo
NPOTYMauunTy Kao cnabo andepeHToBaH afeHOKapLMHOM Kn
raCTPOMHTECTUHAMHN CTPOMAJTHN TyMOP. 3acaf, XMPYPLLKO ne-
uerbe 0CTaje jeAnHU edrKacaH HauvH neyerba.

KmbyuHe peun: aHrMocapkom; LieKyM; raCTPOUHTECTUHANHM
aHrMoCapKoOM; aHTOCapKOM KOMOHa
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Hepatolithiasis followed by recurrent cholangitis as a
consequence of inadequate hepaticojejunostomy for
common bile duct injury
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SUMMARY

Introduction Hepatolithiasis (HL) is defined as gallstones present in bile ducts above the common bile
duct confluence, regardless of the coexistence of gallstones in other parts of the biliary tract. HL is com-
mon among patients with recurrent pyogenic cholangitis. Chronic infection can lead to the development
of malignancy.

Case outline A 65-year-old woman presented with intermittent fever, jaundice, abdominal pain, and
nausea. Eighteen years previously, the patient had an open cholecystectomy due to acute cholecystitis.
During the early post-operative days, the patient developed icterus. Intrahepatic biliary ductal dilatation
was confirmed by abdominal ultrasound. Due to suspicion of iatrogenic common bile duct injury, the
patient underwent a second operation, during which the said injury was confirmed. “Non-Roux-en-Y”
hepaticojejunostomy (HJ) was performed as a problem-resolving procedure. Despite the performed
biliary bypass, the patient continued to have episodes of recurrent cholangitis over the 18 years. Given
the patient’s recurrent symptoms and results of MRI consistent with HL, surgical treatment was indicated.
A left hepatectomy was performed, with Roux-en-Y HJ biliary reconstruction. The post-operative course
was uneventful, after which the patient has been symptom-free.

Conclusion The main purpose of treating HL is to eliminate infection which leads to recurrent cholangitis
and subsequent hepatic fibrosis. Adequate solution of HL decreases the need for repeated interventions
and prevents progression of the disease to cholangiocarcinoma.

Keywords: hepatolithiasis; cholangitis; bile duct stones; hepatectomy; Roux-en-Y hepaticojejunostomy;

bile duct injury

INTRODUCTION

Hepatolithiasis (HL) is defined as gallstones
present in the bile ducts above the common bile
duct confluence, regardless of the coexistence
of gallstones in other parts of the biliary tract.
HL occurs most often in East Asia, while it is
rare in Western countries [1].

HL was the third most common cause of
emergency abdominal surgery at the University
Hospital in Hong Kong during the 1960s. A
downward trend has been observed over the
years, possibly due to improved standards of
living and westernized diet. Increasing inci-
dence of HL has been noted in Western coun-
tries with increasing immigration from East
Asia to the West [2, 3, 4].

Recurrent pyogenic cholangitis is frequently
followed by HL. Common presence of bacteria
in bile and gallstones indicates the possibility of
pattern connection between bacterial infection
and the formation of brown pigment stones.
Escherichia coli, Clostridium and Bacteroides
show beta-glucuronidase activity and are most
common bacterial species isolated from the bile
of patients with HL. Clinically, HL may pres-
ent as acute obstruction and recurrent bacterial
cholangitis with all its possible complications,

such as liver abscess and septicemic shock, or
with chronic complications, which refers to
cholangiocarcinoma [4-8].

The main purpose of treating HL is to elimi-
nate infection, which leads to recurrent cholan-
gitis and subsequent hepatic fibrosis. Adequate
solution of HL decreases the need for repeated
interventions and prevents progression of the
disease to cholangiocarcinoma.

The surgical treatment of HL implies remov-
al of the affected hepatic segment(s). Complete
removal of the diseased hepatic segment or lobe
is crucial to preventing disease recurrence and
further chronic consequences [9-13]. Best
surgical approach for treating HL is based on
high-volume experience from a single center in
China that proposed a system of classification
known as “Dong’s Classification” (Table 1) [9].

Herein we present a case of HL followed by
recurrent cholangitis as a consequence of inad-
equate hepaticojejunostomy (HJ) for common
bile duct injury.

CASE REPORT

A 65-year-old woman presented with inter-
mittent fever, jaundice, abdominal pain, and
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Figure 1. Abdominal magnetic resonance imaging and magnetic resonance cholangiopancrea-
tography made before the problem-resolving operation: afferent jejunal limb of the non-Roux-

Kresoja Ignjatovi¢ M. et al.

nausea over a period of 18 years.
During this period, the patient was
admitted to hospital numerous times
due to recurrent cholangitis.

Eighteen years previously, the pa-
tient underwent open cholecystecto-
my for acute cholecystitis. During the
early post-operative days, the patient
developed icterus. Intrahepatic biliary
ductal dilatation was confirmed by
the right upper quadrant abdominal
ultrasound. Due to the suspicion of
iatrogenic common bile duct injury,
the patient underwent re-operation
during which the said injury was
confirmed. “Non-Roux-en-Y” HJ
was performed as a problem-resolving
procedure for the said injury. Despite
performed biliary bypass, the patient
continued to have episodes of recur-
rent cholangitis over a period of 18
years.

en-Y hepaticojejunostomy (pointed out by a thick white arrow), efferent jejunal limb (pointed
out by a gray arrow), and intrahepatic biliary calculi (pointed out by the thin white arrows)

hepaticojejunostomy (non-Roux-en-Y) cre-
ated at previous surgery (marked by a thin
white arrow); efferent jejunal limb (marked
by a gray arrow), and afferent jejunal limb
(marked by a thick white arrow)

A U B

Figure 4. Specimen photography made by the pathologist: multiple
intra-hepatic biliary stones

DOI: https://doi.org/10.2298/SARH210402101K

Figure 3. Treatment decision: left hepatectomy with Roux-en-Y hepaticojejunostomy recon-
struction

Table 1. Dong’s classification of hepatolithiasis [9]

Type Definition or content
Typel localized stone disease: unilobar or bilobar
Typell diffuse stone disease;
lla no atrophy of the hepatic parenchyma or stricture
of the intrahepatic bile ducts;
Ilb segment atrophy or/and stricture of the
intrahepatic bile ducts;
llc biliary cirrhosis and portal hypertension
Aditional
TypeE extrahepatic stones;
Ea normal sphincter of Oddi;
Eb relaxation of the sphincter of Oddi;
Ec stricture of the Sphincter of Oddi

At the time of the last hospitalization, the following
blood test results were performed: hemoglobin 130 g/1,
erythrocytes 4.82 x 10'%/L, leukocytes 5.2 x 10°/L, plate-
lets 194 x 10°/L, total bilirubin 9.4 pmol/L, aspartate ami-
notransverase 14 U/L, alanine aminotrasferase 14 U/L,
gamma-glutamyl transferase 54 U/L, and alkaline phos-
phatase 132 U/L. Serology for Hepatitis B and C viruses

Srp Arh Celok Lek. 2022 Nov-Dec;150(11-12):707-711
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was negative. Signs of HL were present on the pre-oper-
ative abdominal magnetic resonance imaging (MRI) and
magnetic resonance cholangiopancreatography (MRCP)
(Figure 1).

Surgical treatment was indicated considering the pa-
tient’s complaints as well as the abdominal MRI findings
that suggested HL.

The presence of intrahepatic biliary calculi within the
left hepatic lobe were confirmed by the intra-operative ul-
trasound. Referring to Dong’s Classification, the operation
of choice was left hepatectomy with Roux-en-Y H]J biliary
reconstruction (Figures 2 and 3). Tested intra-operative
bile cultures came positive for E. coli and Pseudomonas sp.

Post-operative course was uneventful, and the patient
has been symptom-free since. Histopathology showed
findings consistent with chronic HL, chronic cholangitis,
and secondary biliary cirrhosis (Figure 4).

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from the
patient for the publication of the report and any accom-
panying images.

DISCUSSION

HL is defined as gallstones present in bile ducts above the
common bile duct confluence, regardless of the coexis-
tence of gallstones in other parts of the biliary tract. And
regardless of whether the confluence is located intra- or
extra-hepatically [1-4].

HL is most common in East Asia (Singapore 1.7%,
Japan 2.2%, Hong Kong 3.1%, and Taiwan 50%). Once
rare in Western countries, the rate of HL has been rising
due to increased immigration from East to West (Western
country prevalence < 1%). The highest incidence of HL
occurs in the fifth to sixth decades of life and has been
reported typically between the ages 30-70 years. The com-
bination of intra- and extra-hepatic HL is more frequent
in the older groups, while intrahepatic form of the disease
occurs in the younger age groups [1-10].

HL and recurrent pyogenic cholangitis are in thin con-
nection since most patients with HL experienced symp-
toms of pyogenic cholangitis at least once during the pe-
riod of the disease. The high incidence of bacteria infested
bile and gallstones indicate that there is a close association
between bacterial infection and the formation of intrahe-
patic stones. There are several scenarios how bacteria find
route into the biliary tract. One of them is ascending infec-
tion through the sphincter of Oddi, followed by bacteribilia
via the portal venous system. Also, transient infection due
to biliary stasis is possible. The most common bacterial
species isolated from the bile of patients with HL are E.
coli, Clostridium and Bacteroides spp. This literature data
matches the bacteriology results of our case [6-9].

The main purpose of treating HL is to eliminate infec-
tion which leads to recurrent cholangitis and subsequent
hepatic fibrosis. Adequate solution of HL decreases the
need for repeated interventions and prevents progression
of the disease to cholangiocarcinoma.

Srp Arh Celok Lek. 2022 Nov-Dec;150(11-12):707-711

Choice of the treatment strategy for HL needs to be
based on the following: 1) the structure of the calculi
(cholesterol or calcium bilirubinate); 2) the location of
the calculi in the bile duct and the most feasible approach
to them; 3) well planned treatment that includes resolving
of the bile duct stenosis; 4) evaluation of liver function,
the extent of liver resection, and residual liver volume;
and 5) investigation of the presence of intrahepatic bile
duct malignancy. Therapeutic strategy must be planned
by taking into consideration the history, nature, and ex-
tent of biliary tract surgery [11, 12, 13]. According to
the Clinical Guidelines for Cholelithiasis written by the
Japanese Society of Gastroenterology, treatment selection
should be based on the presence or absence of prior biliary
tract surgery [10].

Untreated HL can lead to serious consequences, such as
biliary cirrhosis and even cholangiocarcinoma. Resection
of the affected hepatic lobe that contains strictures, at-
rophy, and multi-segmental distribution of intrabiliary
calculi has been effective in reducing the disease recur-
rence and progression of liver disease [11]. Uchiyama et
al. [12] performed a retrospective study which compared
invasive and non-invasive treatments and procedures in
HL treatment to analyze the rate of residual stones and
complications, as well as the long-term outcome. Out of
105,062 patients with cholelithiasis treated between 1989
and 1992, 2353 (2.24%) patients were diagnosed with HL.
The authors concluded that the most effective therapy was
surgery. According to a report by Japanese multi-center-
based surveys, there has been a progressive increase in
treatment of patients with HL who had previously under-
gone biliary surgery [14].

We present a patient with an 18-year long history of
recurrent cholangitis after cholecystectomy during which
a bile duct injury was made. The patient underwent early
reoperation and non-Roux-en-Y HJ. As it shows in early
postoperative days, this form of biliary reconstruction was
inadequate, given the absence of dysfunctional jejunum
loop (Roux-en-Y) [15].

Safar et al. [16] investigated 12 patients to compare CT,
MRI, and MRCP findings of HL. Although cross-sectional
imaging with CT scan is a useful technique for screening
for intrahepatic stones with a sensitivity of 80-90%, CT is
less useful than MRCP for precise topographic localization
of stones proximal to the biliary confluence [17]. MR chol-
angiography is a non-invasive test providing high quality
multi projection images. It not only detects the stones, but
also provides detailed information of the biliary anatomy,
which is useful for surgical planning [16, 17].

Pre-operative abdominal MRI in the case we present
showed that the gallbladder was surgically removed, while
the common bile duct was accidentally resected, with ste-
nosis of the non-Roux-en-Y hepaticojejunal biliary recon-
struction. The intrahepatic biliary ducts of both hepatic
lobes were dilated, with moderate dilatation noted on the
extrahepatic biliary ducts (diameter of the left and right
hepatic duct up to 7 mm). Intra- and extra-hepatic biliary
ducts showed intense contrast-enhanced signal, primarily
due to inflammation.
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The proposed system for the classification of HL,
“Dong’s Classification,” is utilized to determine the best
surgical approaches to resolve this disease (Table 1) [9].
Considering hepatectomy, the best candidates are patients
with Type I and Type IIb HL. Patients with type II HL
have a high risk of stone recurrence, thus the best solu-
tion is biliary stone extraction along with Roux-en-Y HJ
or hepaticocutaneous jejunostomy. For the treatment of
type IIb HL with segmental atrophy and/or strictures of
the intrahepatic bile ducts hepatectomy is considered the
optimal approach. Complete removal of the affected lobe
or segment is mandatory for preventing the recurrence of
bile stones and progressive liver diseases, including fibrosis
and malignancy [18, 19].

Most often, the removal of the affected hepatic
segment(s) is the best possible surgical approach. Stone
extraction, resolving of strictures and consequent biliary
stasis, which is responsible for stone formation, is achieved
by liver resection [20]. The criteria for segmental/lobe liver
resection in HL include the following: 1) HL limited to
one lobe, particularly left-sided; 2) cholangitis followed
by atrophy, fibrosis, and multiple abscesses; 3) suspected
existence of associated cholangiocarcinoma, and 4) mul-
tiple intrahepatic stones with biliary strictures that cannot
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be treated percutaneously or endoscopically. Complete
removal of the affected liver segment/lobe is mandatory to
prevent recurrence and progressive disease [21, 22].

In the case we presented, inadequate biliary-enteric
anastomosis (absence of dysfunctional jejunum loop) leads
to a reflux of the digestive juice into the intrahepatic bile
ducts, followed by intermittent bacterial infection and re-
current cholangitis. The chronic recurrent infection led to
biliary strictures, formation of intrahepatic stones, and the
increased risk for neoplasia in the form of cholangiocarci-
noma. Therefore, we performed left hepatectomy followed
by Roux-en-Y HJ.
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Xenatonutujasa npaheHa peKypeHTHUM XONIAaHTMTUCMMA Kao nocaeguua
HeaAeKBaTHe XenaTMKojejyHOCTOMMje ycnen nospese 3ajeAHUYKOTN XYYHOr KaHana

MunaHa Kpecoja Virivatosuh'?, [lejan Jlykuh', AnekcaHgap hepmanosuh', MnageH hypuh'2, Mnahax Mpotuh'2
"MHcTuTyT 33 oHKonorujy BojsoaunHe, KnuHuka 3a xvpypLuky oHkonorujy, Cpemcka Kamenuua, Cpbuja;

2Ynneepautet y HoBom Cagy, MeguumHckm dpakyntet, Hosu Cag, Cpbuja

CAXETAK

YBop XenatonuTujasa ce aeduHuLLE Kao NPUCYCTBO KaMeHa-
Lia Y >Ky4HUM BOAOBMMA payBe 3ajeJHNYKOr >Ky4YHOT BoJa, 6e3
00631pa Ha NPUCYCTBO KameHaLla y APYrvM LeNoB/Ma XKyYHOr
TpakTa. YecTo je npucyTHa KoA 6onecHrKa ca peKypeHTHM
XONaHrMTUCOM. [NPUCYCTBO XPOHMYHE HOEKLIjE MOXeE [OBECTH
[l0 pa3Boja ManurHuTeTa.

Mpukas 6onecHuKa MprikasaHa je 65-roguilba bonecHULa ca
Terobama y Buly NoBpeMeHe Temnepatype, XyTuLe, 6onosa y
TpOyXy 1 MyyHVHe. BonecHnuy je 18 roamHa paHuje HaunkeHa
OTBOPEHA XONeLmcTeKToMUja 360r akyTHOT XoneyucTutmca. Y
paHOM MocTonepaTMBHOM TOKY BonecHuLa pa3suja NKTepyc. Y-
Tpa3ByKom abjoMeHa noTpheHa je Aunatalmja MHTpaxenaTny-
HUX Xy4YHMX BOJOBA. VIHAMKOBaHa je MOHOBHa onepavyja ycien
CyMHb€e Ha jaTporeHy NoBpeay 3ajeAHNYKOT XYYHOr BOAQ, KOja
je nHTpaonepaTtBHO NotBpheHa. Y uuby peluaBara noBpese
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HauMHeHa je xenaTukojejyHocToMuja no Tuny ,He-Roux-en-Y*
aHacTomo3e. YNpKocC HaurkbeHoM bunujapHom 6ajnacy, 6one-
CHWLa je HapeAHUX 18 roanHa umana enn3ofe peKypeHTHUX
xonaHruTmca. Ha ocHoBy Teroba 6onecHuLe 1 Hana3a MarHeTHe
pe3oHaHLie Koju Cy yKa3uBaan Ha XxenaTonuTujasy MHAMKOBAHO
je onepaTnBHO Nleyere. HaunmeHa je neBa xenatekTomuja ca
Roux-en-Y xenatnkojejyHoctommjom. [locTonepaTtrBHmM TOK je
npoTeKao ypeAHo 1 of Tafa je bonecHuua 6e3 Teroba.
3aksbyyak [puMapHy L neyerba xemnaTonuTujase je epagyika-
umja noctojehe nHdeKUMje Koja fOBOAMU A0 PEKYPEHTHOT XOJlaH-
TMTICa U NocneAnYHe xenatnyHe ¢prbpose. AfeKBataH TpeTMaH
XenaTonuTujase AOBOAMN A0 CMatberba NoTpe6e 3a NoHaBbaHUM
neyerbeM 1 cripeyaBa HacTaHaK XONnaHr1MoKapLyHoMa.
KrbyuHe peun: xenatonnTijasa; XonaHrUTC; KaMEHLM XKyYHUX
BOJ0BA; Roux-en-Y xenaTuKojejyHoCTOMMja; NoBpefe XyUHnX
BOfIOBa
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SUMMARY

Introduction Thyroglossal duct cysts are developmental, epithelial lesions localized in the neck’s median
line. They occur mainly in children and adolescents; however, they also occur in one-third of patients
older than 20 years of age. The symptoms dependent on the size and location along the path of the
thyroglossal duct.

Case outline This article presents a case, with diagnostic imaging and surgical treatment, of a two-year-
old girl hospitalized due to dyspnea, caused by a large cyst localized at the base of the tongue during
an upper respiratory tract infection. Before surgery, biochemical examinations, diagnostic imaging were
performed to exclude ectopic thyroid tissue. Surgery was performed applying Sistrunk’s procedure, which
entailed excising the cyst’s tissue at its origin.

Conclusion In patients presenting with thyroglossal duct cysts, upper respiratory tract infections increase
the probability of discovering previously existing cysts. A cyst localized around the foramen cecum can
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cause inspiratory and expiratory dyspnea.

Keywords: thyroglossal duct cysts; dyspnea; children; Sistrunk’s procedure

INTRODUCTION

Thyroglossal duct cysts (TDC), representing
the most commonly occurring congenital le-
sions of the neck (around 70%), are epithelial
lesions located in the mid-sagittal plane of the
body [1, 2]. They occur primarily in children
and adolescents (approximately 7% of the pop-
ulation) irrespective of sex [3]; however, only
one in three of patients may be older than 20
years [4, 5].

At around the third week of embryonal
development, in the foramen cecum region at
the base of the tongue, the thyroid gland bud
forms, which subsequently descends the neck,
creating the thyroglossal duct. It achieves its
final position at about six weeks and regresses
in the eighth week. A cyst is a result of sero-
mucous secretions through the persistent duct.
Considering its embryological derivative, the
cyst remains in communication with the body
of the hyoid bone [6].

We present a case of a two-year-old child
admitted to the hospital because of stridor, who
was then diagnosed with lingual TDC. Clinical
and radiographic features leading to a diagnosis
are described and equated with those which are
reported in the literature.

CASE REPORT

A two-year-old girl was presented to the Emer-
gency Department with symptoms of acute la-
ryngeal obstructive (inspiratory and expiratory)
dyspnea noticed by the parents a few days be-
fore admission. Medical history revealed fever
up to 39°C, as well as difficulty in swallowing
solid foods. The parents became alarmed by the
appearance of dyspnea and stridor. The girl was
admitted to Pediatric Department. Laboratory
studies on admission showed elevated inflam-
matory markers: C-reactive protein (CRP,
norm: 0-5 mg/l) - 53.22 mg/l, leukocytosis
(WBC, norm: 4-10 x 103/ul) - 23.23 x 10%/ul.
The remaining laboratory parameters were
found to be within normal limits. On initial
physical examination, a greyish-blue smooth
mass was found at the base of the tongue, which
blocked the laryngopharingeal view (Figure 1).
Amoxicillin with clavulanic acid was admin-
istered intravenously (50 mg + 5 mg/kg every
eight hours). A rapid improvement of the pa-
tient’s condition was observed, along with a
decrease in dyspnea. Inflammatory markers
returned to normal. Due to sustained stridor,
the child was referred for a diagnostic follow-
up to the Laryngology Department. Magnetic
resonance imaging (MRI) of the neck revealed
a thin-walled homogenous lesion in the me-
dian plane, measuring 2 x 1, 1 x 2 cm, with



Thyroglossal duct cyst as a cause of dyspnea in a two-year-old child

Figure 1. The endoscopic image of the thy-
roglossal duct cyst

duct cyst
cyst-like characteristics in the laryn-
gopharynx. Above, it communicated
with the foramen cecum at the basis
of the tongue and distally extended
towards the hyoid bone, with a de-
marcated thyroglossal duct (Figure
2a). An ectopic thyroid tissue was
excluded on diagnostic imaging (ul-
trasonography, MRI), and the pres-
ence of a properly developed thyroid
gland in its anatomic position was
confirmed. A provisional diagnosis
of a lingual TDC was made, and the
patient was referred for operative
management. An anterosuperior cervical approach was
applied. Intraoperative findings were consistent with a lin-
gual TDC. The lesion was removed in its entirety from the
level of the hyoid bone to the foramen cecum at the base
of the tongue. The surgery included resection of the body
of the hyoid bone (Figure 3). The postoperative course
was uneventful, and the girl was discharged on the fourth
postoperative day. Histological examination confirmed the
diagnosis of a TDC. At follow-up review, the girl did not
present any recurrence of the thyroglossal duct remnants
(Figure 2b).

All procedures performed involving human participants
were in accordance with the ethical standards of the in-
stitutional and/or national research committee and with
the 1964 Helsinki declaration and its later amendments or
comparable ethical standards.

DISCUSSION

The lesion usually appears in the median line of the neck
in its upper 1/3 part and rarely occurs at the base of the
tongue (around 2.1%) [6, 7], the suprasternal notch (ap-
proximately 10%) [8], or within the thyroid gland pa-
renchyma [9]. It presents as a smooth, painless, and soft
growth occurring in the neck at the thyrohyoid membrane
level, with proximity to the adjacent hyoid bone [10].
The cause of the development of this type of lesion is
unknown. One theory proposes the lymphatic tissue’s in-
fectious hyperplasia, remaining with the thyroglossal duct,
leading to its closure and forming a cyst [11]. It seems that
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Figure 2. a) Thyroglossal duct cyst during surgical excision procedure; b) excised thyroglossal

Figure 3. a) Magnetic resonance imaging (MRI) visualisation of the thyroglossal duct cyst;
b) MRI of the surgical area after one year of follow-up

the infectious factor present in the respiratory tract and
teeth, especially in children, plays a key role. Other fac-
tors predisposing to the formation of this type of lesion in
adults may include pregnancy and childbirth, as well as an
autosomal dominant inherited genetic factor [12].

The symptoms depend on the location and size of the
lesion and may include dyspnea, dysphagia, or speech dif-
ficulties [7]. The presence of a lesion on the base of the
tongue can be hazardous due to potential obstruction of
the laryngeal and pharyngeal airways. This mechanism
is compared with the “ball valve effect” between the cyst
and the laryngeal inlet. Secondary to the respiratory tract
obstruction, the patient may present with stridor, raspy
respiration, and the recruitment of auxiliary respiratory
muscles. Large lesions in this location in newborns and
infants may be lethal [13].

In differential diagnosis, it is imperative to have in mind
a fact about an ectopically placed thyroid gland - more
than 90% of ectopy cases present at the tongue’s base [14].
In about 5% of cases, thyroid tissue can be found in the
cyst wall [9]. The differential diagnostics should include
dermoid cysts and steatocystomas. They are usually situated
superficially, similarly to lipomas, and present with weakly
demarcated borders. More medially localized lesions, which
originate from the pharyngeal grooves, could indicate a
fistula’s presence instead of a TDC. The remaining lesions
occurring at the midline position are thyroid nodules, hy-
pertrophy of the pyramidal lobe of the thyroid, lymphade-
nopathy, parotid tumors, or lymphatic malformations.

Ultrasonography is the diagnostic imaging of choice
and is characterized by a high sensitivity and specificity
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(higher than 90%) [15]. This examination allows for the
visualization of the cystic structure of the thyroid gland.
However, it does not provide information on its relation
with the surrounding tissues, especially the hyoid bone.
Scintigraphy and computed tomography allow for proper
identification of the thyroid gland [16, 17]. MRI confirms
a diagnosis of the TDC and its close correlation with the
hyoid bone. It also provides objective data for measuring
the lesion and depicts the exact location [15, 18]. Fine-
needle aspiration (FNA) biopsy is often used to confirm or
exclude the presence of lesions with cystic characteristics.
Still, it is challenging to administer the procedure without
anesthesia in the pediatric population [19].

Most TDCs manifest following upper respiratory tract
infections or secondary to their inflammation. Treatment
should be commenced with broad-spectrum antibiotics
targeting the oral cavity’s flora and subsequently conclud-
ed with Sistrunk’s operative procedure [20, 21]. Operating
in an infectious episode is contraindicated due to the high
risk of recurrence of the lesion [22, 23]. The incision and
drainage of the lesion can be considered if an abscess is
not reacting to pharmacologic treatment only. Operative
management is markedly less challenging in the absence
of fibrotic changes or cutaneous fistulas [24]. An alterna-
tive to operative treatment, described in the literature,
is sclerotherapy with intralesional ethanol administra-
tion. This procedure can only be implemented in cases
where the neoplastic lesions surrounding the duct had
been excluded. However, the literature reports that this

REFERENCES

1. Abdel Razek AAK, Sherif FM. Differentiation of sublingual
thyroglossal duct cyst from midline dermoid cyst with
diffusion weighted imaging. Int J Pediatr Otorhinolaryngol.
2019;126:109623. [DOI: 10.1016/j.ijporl.2019.109623]

[PMID: 31400658]

2. Mortaja S, Sebeih H, Alobida NW, Al-Qahtani K. Large Thyroglossal
Duct Cyst: A Case Report. Am J Case Rep. 2020;21:¢919745.

[DOI: 10.12659/AJCR.919745] [PMID: 32358478]

3. TahaA, Enodien B, Frey DM, Taha-Mehlitz S. Thyroglossal Duct
Cyst, a Case Report and Literature Review. Diseases. 2022;10(1):7.
[DOI: 10.3390/DISEASES10010007] [PMID: 35225860]

4,  DanauT, Verfaillie G, Gordts F, Rose T, Backer A De, Danau T, et
al. Thyroglossal duct cysts in children : a 30-year survey with
emphasis on clinical presentation, surgical treatment, and
outcome. Acta Chir Belg. 2019;119(6):357-62.

[DOI: 10.1080/00015458.2018.1529345] [PMID: 30388395]

5. FotiJ, Grimaldo F. Infected Recurrent Thyroglossal Duct Cyst: A
Case Report. Clin Pract Cases Emerg Med. 2020;4(3):411-3.

[DOI: 10.5811/cpcem.2020.4.46863] [PMID: 32926699]

6.  RossJ, Manteghi A, Rethy K, Ding J, Chennupati SK. Thyroglossal
duct cyst surgery: A ten-year single institution experience. Int J
Pediatr Otorhinolaryngol. 2017;101:132-6.

[DOI: 10.1016/j.ijporl.2017.07.033] [PMID: 28964283]

7. KohashiY, Yamamoto T, Igarashi M, Nishimaki H. Unexpected
difficult airway due to an undiagnosed congenital lingual
thyroglossal duct cyst in a neonate without stridor: A case report.
Clin Case Reports. 2022;10(2):e05475. [DOI: 10.1002/CCR3.5475]
[PMID: 35228882]

8. Mukul S, Kumar A, Mokhtar E. Sublingual thyroglossal duct cyst
(SLTGDC): An unusual location. J Pediatr Surg Case Reports.
2016;10:3-6. [DOI: 10.1016/j.epsc.2016.04.010]

9.  Elechi HA. Hypothyroidism Following Sistrunk Procedure:
Thyroglossal Duct Cyst or Ectopic Thyroid? African J Paediatr Surg
AJPS. 2021;18(4):231-4.[DOI: 10.4103/AJPS.AJPS_147_20]
[PMID: 34341309]

‘ DOI: https://doi.org/10.2298/SARH201023107R

Resler K. et al.

method’s success is 1/3 of patients, with a high recurrence
percentage [25].

Surgical resection of a cervical cyst is the method of
choice. As one of the first pioneers, Schlange described
how a resection of the lesions and the body of the hyoid
bone is performed in one block. This method has decreased
the recurrence of symptoms by about 20%. Subsequently,
in 1920, Sistrunk modified the technique and expanded
it, including the excision of the TDC, the middle part of
hyoid bone, and the surrounding tissue along the path of
the thyroglossal tract. It is worth noting the possibility of
the occurrence of ramifications or doubling of the thyro-
glossal duct around the hyoid bone, which may impair the
surgeons ability to recognize it intraoperatively. Leaving a
fragment of the duct may cause a recurrence of symptoms.
For this reason, Horisawa et al. [26] recommend removing
the root of the lesion in one block, with sparing of a small
margin of the surrounding tissues. Recurrence of this dis-
ease is observed in around 5% of cases [8].

Concerning patients with undiagnosted TDCs, an up-
per respiratory tract infection may increase the probabil-
ity of intense clinical manifestation of a highly localized
TDC and hasten the diagnosis. Endoscopic examination
may allow better diagnosis of difficult cases of dyspnea
in children. In every pediatric patient presenting with an
acute episode of dyspnea, TDC should be included in the
differential diagnosis.

Conflict of interest: None declared.

10.  Anderson JL, Vu K, Haidar YM, Kuan EC, Tjoa T. Risks and
complications of thyroglossal duct cyst removal. Laryngoscope.
2020;130(2):381-4. [DOI: 10.1002/lary.27918] [PMID: 30865298]

11.  El-Ayman YA, Naguib SM, Abdalla WM. Huge thyroglossal
duct cyst in elderly patient: Case report. Int J Surg Case Rep.
2018;51:415-8. [DOI: 10.1016/j.ijscr.2018.09.025] [PMID: 30360239]

12.  Ramchandani R, Chumber S. Familial Occurrence of Thyroglossal
Duct Cyst. Indian J Surg. 2017;79(6):566-8.

[DOI: 10.1007/512262-017-1648-5] [PMID: 29217911]

13.  Hoque R, Bliwise DL. Large posterior lingual thyroglossal duct
cyst pneumatically splinted with auto-continuous positive airway
pressure at low pressures. Sleep Med. 2019;54:113-5.

[DOI: 10.1016/j.sleep.2018.10.005] [PMID: 30544030]

14.  Cheng TG, Lin YH. Lingual Thyroid. Ear, Nose Throat J.
2020;99(2):122-3.[DOI: 10.1177/0145561319885714]

[PMID: 31852241]

15.  Corvino A, Pignata S, Campanino MR, Corvino F, Giurazza F, Tafuri
D, et al. Thyroglossal duct cysts and site-specific differential
diagnoses: imaging findings with emphasis on ultrasound
assessment. J Ultrasound. 2020;23(2):139-49.

[DOI: 10.1007/540477-020-00433-2] [PMID: 32052384]

16.  Lukas J, Drabek J, Lukas D, Zemanova |, Rulseh A. Ectopic thyroid
with benign and malignant findings: A case series. Int J Surg Case
Rep. 2020;66:33-8. [DOI: 10.1016/}.ijs¢r.2019.11.011]

[PMID: 31790949]

17. Patel S, Bhatt AA. Thyroglossal duct pathology and mimics.
Insights Imaging. 2019;10(1):12.

[DOI: 10.1186/513244-019-0694-x] [PMID: 30725193]

18.  Drusin MA, Pereira NM, Modi VK. Intralingual Thyroglossal Duct
Cyst Excision. Laryngoscope. 2021;131(1):205-8.

[DOI: 10.1002/lary.28610] [PMID: 32239767]

19. Korbi AE, Bouatay R, Houas J, Ameur KB, Harrathi K, Koubaa J. A
rare location of thyroglossal duct cyst in a newborn. Pan Afr Med
J.2018;31:104. [DOI: 10.11604/pam;.2018.31.104.14777]

[PMID: 31037165]

Srp Arh Celok Lek. 2022 Nov-Dec;150(11-12):712-715



Thyroglossal duct cyst as a cause of dyspnea in a two-year-old child

20.

21.

22.

23.

Thompson LDR. Thyroglossal Duct Cyst. Ear, Nose Throat J.
2017;96(2):54-5.[DOI: 10.1177/014556131709600204]

[PMID: 28231361]

Isaacson G, Kaplon A, Tint D. Why Central Neck Dissection Works
(and Fails) for Recurrent Thyroglossal Duct Remnants. Ann Otol
Rhinol Laryngol. 2019;128(11):1041-7. [

DOI: 10.1177/0003489419859033] [PMID: 31271039]

Cheng J, Lerebours R, Lee H. Current trends and 30-day surgical
outcomes for thyroglossal duct cyst excision in children. Int J
Pediatr Otorhinolaryngol. 2020;128:109725.

[DOI: 10.1016/j.ijporl.2019.109725] [PMID: 31644997]

Mustafa AA, Favre NM, Kabalan MJ, Carr MM. Pediatric thyroglossal
duct cyst excision: A NSQIP-P analysis of 30-day complications. Int
J Pediatr Otorhinolaryngol. 2021;150:110937.

[DOI: 10.1016/j.ijporl.2021.110937] [PMID: 34628171]

24. Batazzi A, Leng S, Ghionzoli M, Lo Piccolo R, Martin A, Facchini F, et
al. Thyroglossal duct cyst: Factors affecting cosmetic outcome and
recurrence. Pediatr Int. 2019;61(10):1020-4.

[DOI: 10.1111/PED.13955] [PMID: 31282046]

25.  Chung MS, Baek JH, Lee JH, Choi YJ, Yoon JH, Nam SY, et
al. Treatment Efficacy and Safety of Ethanol Ablation for
Thyroglossal Duct Cysts: A Comparison with Surgery. Eur Radiol.
2017;27(7):2708-16. [DOI: 10.1007/5s00330-016-4659-x]

[PMID: 27957639]

26. Horisawa M, Niinomi N, Ito T. What is the optimal depth for
core-out toward the foramen cecum in a thyroglossal duct cyst
operation? J Pediatr Surg. 1992;27(6):710-3.

[DOI: 10.1016/50022-3468(05)80097-1] [PMID: 1501029]

Lucra TUPOrnocCasHor KaHasia Kao y3poK ,quaneje KOoA4 ABoroaulimber Aeteta

KataxuHa Pecnep’, MoHvka MopaBcka-KoxmaH', AHa YapHeLka?, Jecuka KoHonka®, Tomaw 3atoHcku', Mahej barnaj*

'MeaununHcKI yHUBep3uTeT Y Bpounasy, KaTeapa 3a oToprHONapyUHronorujy n Xupypruijy rnase v spata, Bpounas, Morscka;
“MenunumHCKY yHnBep3uTeT y Bpounasy, Kateapa 3a onwty pagronorujy, iHTepBEHTHY pagauonorujy 1 Heypopaguonorujy, Bpounas, Mormcka;

*bonHuua Ortopedicum, Kpakos, Morbcka;

“MepuuUmHCKN yHBep3uUTeT y Bpounasy, Kategpa 3a negujatpujcky xvpyprujy u yponorujy, Bpounas, Morbcka

CAMETAK

YBopg LincTe wruntkbaye cy pa3BojHe, eNUTENTHE Ne3uje, JIoKanu-
30BaHe Y Cpefb0j IMHUjY BpaTa. JaB/bajy ce yrinaBHOM Kog feLie
1 aponecLeHarta, anu u kog TpehuHe 6onecHWKa cTapujux og
20 roamHa. CMNTOMU 3aBU1Ce Of BENMUKHE 1 JIOKaLmje nesuje.
Mpukas 6onecHnka OBaj unaHak npeacTaBsba C/lyyaj aujar-
HOCTUYKOT CHVMakba 1 XMPYPLLKOT Jieuera ABOroANLLHe AeBOj-
yuLe xocnmTanu3oBaHe 360r ANCTHeje, 3a3BaHe BENVMKOM Lin-
CTOM JIOKaNM30BaHOM Yy iHY je31Ka, TOKOM MHPeKLMje FopH X
AucajHux nyTteBa. Mpe onepaumje N3BpLUEHM Cy B1IOXEMUCKI
nperneau, AMjarHoCTMYKa CIMKa, Kako 61 ce NCKIbYUnIo eKTo-
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NMMYHO TKMBO WTUTHaYe. Onepauuja je n3BegeHa npumMeHoM
CncTpaHKoBe MeToAe, Koja je nofgpa3symeBara n3pesrBatbe
TKVBA LYCTE 13 JIOKANMTETa MOpeKna.

3akyuak Kop 6onecHuKa ca LmcTama TMPOroCanHor KaHana,
nHdeKLMje roprbrx AncajHX nyTeBa nosehasajy BepoBaTHONhY
OTKpUBaHa npeTxofgHo noctojehmnx yucra. Lincra oko nokanu-
TeTa foramen cecum mMo>e 113a3BaTyi AUCTHE]Y V1 TOKOM YAVCakba
1 TOKOM M3[McCatba.

KJ'by‘lHe peun: LncTe TMporniocajiHOr KaHana; ,qmaneja; aeua;
CVICTpaHKOB nocTtynak
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SUMMARY

Introduction Recommended biological agents for the first-line treatment of left-sided metastatic colorec-
tal cancer (mCRC) without mutations in RAS/BRAF genes are cetuximab or panitumumab, while for right-
sided mCRC bevacizumab is advised instead. For transversal colon mCRC the data about biological
treatment efficacy is lacking. We present a patient with right-sided mCRC originated from transversal
colon where panitumumab and chemotherapy treatment resulted in an excellent outcome.

Case outline A 56-year-old woman was diagnosed with transversal colon adenocarcinoma, without
RAS genes mutations, with multiple liver metastases disseminated in both lobes. After the operation of
the primary tumor, the patient was treated with panitumumab and FOLFOX4 chemotherapy regimen.
After two months of treatment, the dramatic response was evident - The diameter sum of the target
lesions decreased by 70.5%. After two more months of therapy, further decrease by 22.5% was evident.
Liver metastases were operated on. Histopathology revealed fibrotic and necrotic tissue in all suspicious
lesions, except in one focus, where adenocarcinoma was found, but with 90% of surrounding necrosis.
Twelve months after liver surgery the patient is without signs of the progressive disease.

Conclusion Detailed comprehensive studies of genetic features of mCRC hold a key to personalized
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treatment options and better outcomes for patients with mCRC.
Keywords: colorectal cancer; panitumumab; transversal colon; liver metastases

INTRODUCTION

Colorectal cancer (CRC) is among the most
frequent and the most fatal malignancies [1].
Despite efforts towards primary prevention,
screening colonoscopy and faecal tests, more
than a half of patients will have metastatic
colorectal cancer (mCRC), which has poor
prognosis [2]. Addition of targeted biological
treatment to chemotherapy and integration of
surgery into the treatment paradigm of mCRC
have contributed to survival improvement [3],
being over 2.5 years, and still improving by tai-
loring treatment according to new predictive
markers, such as primary tumor localization [4].

Monoclonal antibodies that block epider-
mal growth factor receptor (EGFR), cetuximab
and panitumumab, are the standard of care
in the first-line treatment of mCRC without
RAS genes’ mutations, with proven benefit in
the left-sided primaries [5]. For right-sided
mCRC, monoclonal antibody that neutralizes
vascular endothelial growth factor (VEGEF),
bevacizumab is recommended instead [3].
However, there is not enough evidence about
anti-EGFR efficacy in transversal colon, which
is in the middle but formally belongs to the
right side [6]. We present a patient with right-
sided mCRC originated from transversal co-
lon, where the treatment with panitumumab
and 5-fluorouracil, leucovorin, and oxaliplatin

(FOLFOX4) chemotherapy resulted in an excel-
lent outcome.

CASE REPORT

A woman, age 56, was examined due to symp-
toms of frequent abdominal cramps and bloat-
ing. Colonoscopy revealed circumferential
occlusive tumor in the transversal colon, and
histopathology of biopsy specimen proved ad-
enocarcinoma. The patient was on antihyper-
tensive therapy due to mild hypertension. Her
family history was negative for hereditary cancer.
Multislice computed tomography (MSCT) of
the abdomen showed liver with multiple me-
tastases, maximal diameter of 40 mm in the
right hepatic lobe and 35 mm in the left lobe
(Figure 1). MSCT of the thorax was without
secondary deposits. Abnormal laboratory find-
ings were elevated aspartate aminotransferase
(65 U/L; reference range 10-37 U/L), alanine
aminotransferase (74 U/L; reference range 10—
42 U/L) and carcinoembryonic antigen (CEA)
(104.8 ng/ml; reference range 0-5 ng/ml).
Due to subocclusive symptoms, right hemi-
colectomy was performed. Histopathology re-
vealed adenocarcinoma, grade 2-3, pathologic
TNM stage was pT3, N2a, with six of 15 lymph
nodes positive for cancer, and prominent lym-
phatic and vascular invasion. Mutation test by
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Figure 1. Multislice computed tomography before treatment, showing a liver with multiple metastases in both lobes, maximal diameter

being 40 mm

Figure 2. Multislice computed tomography after four cycles of panitumumab and FOLFOX4 therapy, showing the liver with several

metastases, maximal diameter being 11 mm

Figure 3. Multislice computed tomography after eight cycles of panitumumab and
FOLFOX4 therapy, showing several liver lesions, maximal diameter being 10 mm

real-time polymerase chain reaction method did not detect
mutations in exons 2, 3, and 4 of KRAS and NRAS genes in
the tumor specimen.

The patient started treatment consisting of panitumum-
ab (6 mg/kg, on the first day; biweekly) and FOLFOX4
(oxaliplatin 85 mg/m? on the first day; leucovorin 200 mg/
m? on the first and second day; 5-fluorouracyl 400 mg/m?*
in bolus and 600 mg/m?in continuous infusion on the first
and second day; biweekly). After four cycles of therapy
(two months), MSCT of the abdomen showed liver with
several metastases in both lobes, maximal diameter being
11 mm (Figure 2). The therapy response was estimated as
partial response according to Response Evaluation in Solid
Tumors (RECIST) criteria. Tumor marker CEA showed
a sharp decline to 3.9 ng/ml. The patient developed rash
on the face and the upper thorax, grade 2 according to
Common Terminology Criteria of Adverse Events, well
controlled with oral tetracycline and topical hydrocor-
tisone treatment. After the same therapy for four more
cycles, MSCT showed several liver lesions, maximal diam-
eter being 10 mm (Figure 3); according to RECIST it was a
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stable disease. Tumor marker CEA was 2.2 ng/
ml, and the levels of aspartate aminotransfer-
ase and alanine aminotransferase normalized.

The patient was operated on after receiving
four more cycles of FOLFOX4 chemotherapy.
The patient had liver operation, bisegmentec-
tomy of S5 and S7 and metastasectomy of S3
and S4 liver segments. Four liver fragments
with multiple whitish lesions, diameter rang-
ing 2-7 mm, were microscopically analyzed.
In one lesion metastatic adenocarcinoma focus
was found, with 90% of surrounding necrosis.
The other lesions consisted of fibrous and ne-
crotic tissue, without vital tumor cells, proving pathological
complete response (pCR).

After the surgery of liver metastases, regular follow-
up was advised. At the last check up, 12 months after the
surgery, the patient was without symptoms, MSCT scan
was without signs of relapse, and tumor markers were in
reference ranges.

The patient gave written informed consent to partici-
pate in the study, approved by the Ethics Committee of the
Clinical Centre Ni$ and Faculty of Medicine, University of
Nis. This case report has also been approved by the institu-
tional ethics committee, and written consent was obtained
from the patient for the publication of the case report.

DISCUSSION

The goal of systemic treatment in mCRC depends on the
tumor burden and resectability of metastases [6]. In the
case of unresectable oligometastatic disease, biological and
chemotherapy should induce shrinkage of metastases to
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anti-EGFR treatment efficacy [18]. A retro-
spective analysis of pivotal panitumumab trials
showed that in patients with left-sided mCRC,
panitumumab provided better outcomes, and pa-
tients with right-sided cancer did not have that
benefit, in the RAS WT population, as well as
in the RAS/BRAF W'T subgroup [19, 20, 21]. A
pooled analysis of six randomized trials revealed
similar results, where the effect of the tumor side
on the outcomes in patients treated with panitu-

mumab or cetuximab was examined. Significant

Figure 4. The sum of targeted lesions during treatment

improvement in PES and OS for patients treated
with anti-EGFR antibodies was evident only for

patients with left-sided mCRC, and for right-
sided tumors such benefit was absent, except that

the overall response rate was higher compared to

bevacizumab treatment [22]. Conversely, most of

the studies which examined the effect of tumor
sidedness on bevacizumab treatment confirmed

similar efficacy in both colon sides [23, 24].

Therefore, international guidelines for mCRC

treatment suggest anti-EGFR treatment only for
left-sided RAS/BRAF WT tumors, while right-
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Figure 5. The level of carcinoembryonic antigen (CEA) during treatment

convert them to resectable, in order to be surgically re-
moved. Numerous big cohort analyses have shown the
benefit of surgery for liver or lung metastases, in terms of
progression-free survival (PFS) and overall survival (OS)
[7, 8]. A large rate of early liver recurrence after the resec-
tion of metastatic disease induced the search for prognos-
tic and predictive factors, in order to select patients for
which surgical procedure is most valuable. Reported good
prognostic parameters for patients with operated colorec-
tal liver metastases are older age, up to four metastases,
metachronous disease, left-sided localization of primary
tumor, and the absence of extrahepatic disease [9-12].
Conversion therapy should be the most potent one in
terms of response rate and tumor shrinkage [13]. For pa-
tients whose tumors do not harbor mutations in RAS genes,
RAS wild type (WT), anti-EGFR antibodies combined with
chemotherapy induced better response rates and exhibited
more frequent novel radiological parameters, such as early
tumor shrinkage (ETS) and depth of response (DOR), com-
pared to bevacizumab [14, 15]. The importance of ETS and
DOR is even beyond conversion and resection rates, while it
is proved that it correlates with survival outcomes [16, 17].
In recent years, tumor sidedness has become an im-
portant prognostic as well as predictive factor in mCRC
treatment. Left colon extends from rectum to the splenic
flexure, and right colon includes parts from transversal co-
lon towards caecum. The two colon sides differ not only
in embryological origin, vascular and nervous supply,
main functions and microbiotic arrangement, but also in
molecular mechanisms of tumorigenesis. The difference
in driver mutations between the right- and left-sided CRC
determines its pathologic behavior, prognosis, as well as

‘ DOI: https://doi.org/10.2298/SARH220419082D

should be treated with bevacizumab, irrespective
of mutational status. However, the data regarding
the effects of panitumumab/cetuximab in mCRC
originating from transversal colon is lacking [3, 6].

We report an extraordinary effect of panitumumab and
FOLFOX4 treatment in right-sided mCRC originated from
transversal colon. The treatment with panitumumab and
FOLFOX4 induced ETS by 70.5% (Figure 4), DOR to
nearly 80% and rapid decline of CEA (Figure 5). Excellent
response manifested as near total pCR, which is uncom-
mon and very rare in mCRC treatment. The parameters
such as ETS > 20-30%, high DOR and pCR are linked with
favorable prognosis in mCRC patients [16]. Surgery of liver
metastases is also a contributing factor to better survival.
Since the patient had all these positive prognostic factors,
one could expect long PFS and OS.

A literature search found one similar case report of pCR
in transversal colon cancer with retroperitoneal lymph-
adenopathy after cetuximab and FOLFOX6 treatment
[25]. However, this clinical observation deserves further
research in order to make definitive conclusions about
transversal colon responsiveness to anti-EGFR therapy.
Detailed comprehensive studies of genetic features of can-
cers originating from specific colon parts are needed, and
hold a key to personalized treatment options and better
outcomes for patients with mCRC.
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MaTonowkmn KomnaetaH 0A4roBop KOA MEeTacTaTCKor AeCHOCTPaHOr KapuuHoma
KOJIOHA 1IeYeHor NAaHUTYMyMabom 1 xemuotepanujckum pexxumom FOLFOX4

MurbaHa Llynuh', Ana LiBetaHoBuh'?, MBaH MeTkoBuh'?, MiBaHa Togoposuh-CrojaHosuh’
'YHUBEP3NTETCKN KNMHUYKY LeHTap Huw, Knnhnka 3a onkonorujy, Huw, Cpbuja;

2YHuBpe3suTeT y Huwy, MeguumuHckm daxyntet, Huw, Cpbuja;
*Onwra 6onHuua y Mupory, Mupot, Cpbuja

CAMETAK

YBop MpenopyyeHn GMONOLLKM areHCU 3a NleYerse IeBOCTPaHOT
MeTacTaTCKOr KonopeKTanHor KapuuHoma (MKPK) 6e3 myTaumja
y reHma RAS/BRAF jecy LieTyKcumab nnm naHuTymymab, fok
ce 3a gecHocTtpaHu MKPK npenopyuyje 6eBaumsymab. 3a MKPK
TpaHCBep3aHOr KOJTIOHA HeMa NoAaTtaka 0 edUKacHOCTM Bro-
noluke Tepanuje. Mpukasyjemo 6onecHuULy ca JeCHOCTPaHNM
MKPK nopekna TpaHCBep3asHOr KOJIOHa KOA Koje je TpeTmaH
ca naHUTyMymabom y3 xemnoTepanujy pe3ynToBao OAINYHUM
NCXOLOM.

Mpuka3s 6onecHuka Ko xeHe cTapocTn 56 ropuHa auvjar-
HOCTUKOBaH je afieHOKapLIMHOM TpaHCBEP3aHOT KONOHa, 6e3
myTauuja y RAS reHnma, ca 6pojHI M MeTacTasama y 06a noby-
ca jeTpe. HakoH onepauuje npumapHor Tymopa 6onecHuua je
neyeHa NPYMEHOM NaHUTYMymaba 1 xemmnotepanuje FOLFOXA4.

DOI: https://doi.org/10.2298/SARH220419082D

lMocne aBa meceua TpeTMaHa eBUAEHTHPAH je ApaMaTnyaH
OAroBOp — Cyma Avjametapa LM/bHUX Jie3unja CMatbuia ce 3a
70,5%. MNocne jow aBa meceua Tepanuje npumeheHo je game
CMatberse 3a 22,5%. HakHagHO Cy onepurcaHe MeTacTtase y jeTpu.
X1cTonaTonowKm Hanas oTKpUo je GubpPo3HO N HEKPOTUYHO
TKVBO Yy CBVIM CYyMHVBUM fle31jama, 13y3eB Yy jefHOM GOKyCy,
rAe je npoHaheH ajeHOKapLIVIHOM, anu ca OKOJIHOM HEKPO30M
of 90%. [IBaHaecT MeceL nocie xmpypruje jetpe bonecHuua
je 6e3 nporpecuje bonectu.

3aKsbyuak [leTaibHO UCTPaXKMBatbe reHETCKIX KapaKTepucTUKa
MKPK K/by4HO je 3a MpyMeHy NepCcoHan3oBaHNX Tepanmjcknx
onuuja n 6orbm ncxop neyerba bonecHrka ca MKPK.

KmbyuyHe peun: KonopeKTaaHu KapuuHOM; NaHUTyMymao;
TpaHCBep3aHW KOMOH; MeTacTase y jeTpu
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SUMMARY

Anemia is a common and etiologically heterogeneous health problem both during the period of growth
and development and in other phases of life. It is most often caused by a deficiency of iron, primarily due
to inadequate nutrition, and less often as a consequence of various diseases. Particularly risk groups for
the occurrence of anemia due to iron deficiency are children in the stages of rapid growth and develop-
ment, i.e., in the first years after birth and during puberty. In accordance with the fact that it is better to
prevent than to treat, in this article are given basic guidelines related to the prevention of this type of

anemia in children and adolescents.

Keywords: iron deficiency anemia; children; adolescents; prevention

INTRODUCTION

Anemia is often and etiologically very hetero-
geneous pathological condition followed by
hemoglobin (Hb) level in the blood below the
lower reference value for the appropriate period
of life (Table 1) [1]. It is most often caused by a
deficiency of iron, primarily due to inadequate
nutrition, and less often due to its malabsorp-
tion or loss through acute or chronic bleeding
[2-10]. In addition, high iron loss from the
body occurs in diseases accompanied by trans-
ferrin and ferritin exudation, such as extensive
burns, exudative gastroenteropathy, nephrotic
syndrome, and extensive exfoliative dermatitis
[11, 12]. As the fetus creates significant iron
reserves during the last trimester intended for
adequate growth and development in the first
4-6 months after birth, it is clear that prema-
ture birth or intrauterine growth restriction
(IUGR) will result in its deficiency [13, 14].
Also, an important etiological factors of iron
deficiency and iron deficiency anemia during
infancy are fetal-maternal hemorrhage, twin-
to-twin transfusion and premature umbilical
cord clamping during birth [10, 15, 16].

Table 1. Lower blood Hb reference value in children and
adolescents [1]

Age Hb (g/L)
0-30 days 15.0
1-23 months 10.5
2-9 years 11.5
Boys 10-17 years 12.5
Girls 10-17 years 12.0

It is estimated that 25-33% of the human
population have anemia, 50% of which are due
to iron deficiency [8]. According to the World
Health Organization, the latest prevalence esti-
mates of anemia in 2016 were 41.7% in children
and 32.8% in women of reproductive age, be-
ing most prevalent in low- and middle-income
countries [14].

In this paper are presented the key facts re-
lated to metabolism and physiological needs in
iron, as well as basic guidelines for the preven-
tion of its deficit during a period of growth and
development.

IRON METABOLISM

Iron is a microelement essential for many pro-
cesses in the human body. As a constituent of
Hb and myoglobin it allows the transport of
oxygen, and as part of cytochrome enzymes,
catalase and peroxidase oxidative-reductive re-
actions. In addition, it is an indispensable fac-
tor in the synthesis of deoxyribonucleic acid,
myelin, serotonin, noradrenaline, dopamine
and other compounds [17]. Bearing in mind
these facts, it is clear that iron is essential for all
cells of the body, and that as a prooxidant, both
inside and outside them, except at the time of
transfer from one compound to another, is
never free [17, 18].

Iron metabolism is a very complex process
that involves its intake, intestinal absorption,
blood flow, import into cells, incorporation into
appropriate functional compounds and depo-
sition [17]. Since iron excess has a toxic effect
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and limited mechanisms of excretion from the body, the
regulation of its homeostasis is primarily performed at the
level of the mature intestinal epithelium of the small intes-
tine, i.e., enterocytes [17]. The main role in this process is
the hepatic polypeptide hormone hepcidin, which controls
not only intestinal iron absorption but also its mobilization
from the depot and transplacental transport [ 8, 17, 19, 20].

Iron absorption is performed in the proximal part of
the small intestine, of which 85% in the duodenum [17].
Two main types of iron in foods, heme and non-heme, use
different mechanisms of absorption [8, 17]. Heme iron,
present in the meat, is transferred into the enterocyte via a
specific membrane transport protein (heme carrier protein
1, HCP 1), after which it is released by proto-porphyrin
IX under the action of hem-oxygenase-1 [17]. The degree
of absorption of these mechanisms on iron in the state of
high demands of the organism, and of the left disorders of
digestion and absorption reaches 20-30%, and even up to
50% [8, 18]. The only food ingredient that compromises
the absorption of heme iron is calcium [21]. Non-hem
iron, present in other foods, has a significantly lower uti-
lization rate, which in healthy, depending on the type of
food and other factors, is only 1-10%, on average 4-5%
[18]. Stimulating effects on intestinal absorption of non-
hem iron are factors that favor its solubility (hydrochloric
acid, gastric juice, citric, lactic and other organic acids)
or reduction (enterocytic ferric reductase DcytB, vita-
min C), and inhibitory compounds that make it insoluble
(phosphates, phosphoproteins, phytates, oxalates, poly-
phenols, tannins, fibers, casein) or in competition with its
absorption (copper, zinc, manganese, nickel, cobalt, lead,
cadmium) [8, 18]. In addition, amino acids, extensive
protein hydrolysates and beta-carotene have a beneficial
effect on the absorption of non-hem iron, while calcium
has an unfavorable effect [18]. Non-hem iron absorption
is, after previous reduction, performed via a divalent metal
transporter 1 (DMT1) located on the apical membrane of
enterocytes [17, 19, 22]. Apart from iron, copper, zinc and
other divalent metals are transmitted via DMT1, which
explains the interdependence of their degree of absorp-
tion and content in the body. Iron present in ferritin of
animal and vegetable foods is a separate form of absorp-
tion [23]. Also, breast milk lactoferrin-bound iron is ab-
sorbed through specific receptors on the apical membrane
of enterocytes [24]. Upon passage into the enterocyte, the
iron in conjunction with an as yet unidentified protein
reaches its basolateral membrane where it is oxidized and
via ferroportin 1 is exported and transferred to transferrin
[17]. Oxidation of iron, which is a prerequisite for its exit
from the cell and transfer to transferrin, is performed by
hephaestin, enterocytic ferro-oxidase added to ferroportin
1 [25]. Through transferrin the iron reaches all cells of
the body which via its transferrin receptors 1 uptake and
transfer it to the cytoplasm via DMT1 [16, 17]. Excess of
iron in enterocytes with apoferritin builds ferritin [19]. The
import of iron into enterocytes and its binding to apofer-
ritin are controlled by specific intracellular iron regulatory
proteins (IRPs) [18, 19]. The same mechanism controls
the homeostasis of iron in other cells of the body [26].
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Consistent with its physiological role, its largest acceptors
are the precursors of the red blood cell, as well as the cells
that deposit it, i.e., hepatocytes and macrophages of spleen,
liver and bone marrow. Given the limited transfer capacity,
as well as short lifespan of enterocytes, which desquamate
after 3-5 days, iron fraction which escapes the transport is
lost, which represents a physiological barrier of its excess
in the state of excessive oral intake [25].

As stated, the control of iron homeostasis is a very
complex process whose main carriers are enterocytes
and hepatocytes, or their regulatory proteins [8, 19, 27].
Intracellular IRPs play a key role in controlling the import
of iron into enterocytes, and in its export hepcidin [20, 26].
The physiological inducer of IRPs is high iron content in
enterocyte, and hepcidin in circulation and hepatocyte
[27, 28]. By their effect IRPs interrupt the expression of
DMT1 and ferri-reductase and stimulate ferritin synthe-
sis, while hepcidin reacts with ferroportin 1 and leads to
its internalization and degradation [27, 28]. By the same
mechanism as in enterocyte, hepcidin regulates iron efflux
from hepatocytes, macrophages and placental cells [27, 28].
The physiological significance of the activation of IRPs
and hepcidin is contained in the protection of the body
against excessive iron intake, while in the state of iron de-
ficiency or hypoxia, the activity of these factors disappears
[27, 28]. Sex hormones (testosterone, estrogens), growth
hormone, and hypoxia-induced erythroblastic polypep-
tide erythroferrone have an important role in suppressing
hepcidin expression [28, 29]. Being the reactant of the first
stage of inflammation, hepcidin, by blocking the intestinal
resorption of iron and its mobilization from the depot, is
responsible for the occurrence of anemia in chronic infec-
tious and other inflammatory diseases, as well as in some
malignancies [8, 27, 30, 31, 32]. In addition, dysregulation
of hepcidin is the pathogenetic basis of hereditary hemo-
chromatosis, which in the first type is due to autosomal
recessive defect in its expression, in the second as a result
of insufficient stimulation of its secretion and in the third
due to the absence of its effect caused by an autosomal
dominant defect of ferroportin [27].

DIETARY REQUIREMENTS FOR IRON OF CHILDREN
AND ADOLESCENTS

Dietary requirements for iron of children and adolescents
are dependent on the rate of growth and the degree of
physiological losses (Table 2) [33]. In girls with menstrua-
tion onset, the necessary dietary intake of iron is signifi-
cantly higher compared to male peers. The needs in iron
of infants born at term are low because within the first
six months it is mainly provided from prenatally acquired
stocks [33].

Table 3 shows the iron content of some of the basic
foods [10, 34]. Within the standard diet, except in the first
year after birth, the participation of heme and non-heme
iron in meeting physiological needs is approximately equal
[33]. Hem iron is present in meat, while non-hem iron
is found in other foods. Due to its rich content and high
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Table 2. Recommended dietary intake for iron in childhood and ado-
lescence [33]

Age Male Females
0-6 months 0.27 mg* 0.27 mg*
7-12 months 11 mg 11 mg
1-3 years 7mg 7 mg
4-8 years 10 mg 10 mg
9-13 years 8 mg 8 mg
14-18 years 11 mg 15mg
Adequate intake*
Table 3. Iron content in certain types of food [10, 34]

Type of food mg/100 g

Human milk 0.3-0.5

Cow's milk 0.3-0.6

Infant formula 4-12

Chicken meat 0.6-2

Turkey meat 0.8-2

Beef meat 3-3.1

Lamb meat 1.2-1.9

Pork meat 0.9-2.3

Sardines 2.2-3.6

Chicken liver 74

Chicken egg yolk 7.2

Beans and peas 2

Spinach 1.5-1.7

Cabbage 0.7

Potatoes 0.3

Whole-wheat flour 3.9

White wheat flour 2

Hazelnut 3

Walnut 2

Apple 0.1

utilization rate, meat is the best source of iron [35, 36].
Many other foods are abundant in iron, such as egg yolks,
liver, various types of vegetables and nuts, but in a non-
heme form, and are inferior to meat in this respect. Due
to its low content, despite its extremely high absorption
rate (about 50%), breast milk is not a rich source of iron
[36]. Cow’s, goat’s and sheep’s milk, cereals and fruits, due
to their low concentration and/or scarce absorption, are a
poor source of iron [10, 36].

Food grade iron is used to cover physiological losses
and build up reserves, and during growth and development
to incorporate into new body structures. About 65-75% of
total body iron in an adult is found in erythrocytes, 10%
in muscle, and rest in other tissues and depots [8]. On
circulating iron accounts for only 0.1% of its total content
in the body [37].

Iron from decayed and lysed erythrocytes and other
cells is conserved and recycled [15, 33]. It is lost from the
body in the desquamation of skin and mucous epithelium,
and minimally through urine and sweat [33]. Hence, the
degree of physiological iron loss is primarily proportional
to body surface [33]. In addition, women in the generative
period have an additional loss of iron by menstrual bleed-
ing, and their needs are much greater than men [33]. This
is also true for pregnant women, as a significant part of the
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iron ingested is directed towards increasing its erythrocyte
mass, building the placenta and the needs of the fetus [33].

PREVENTION OF IRON DEFICIENCY IN CHILDREN
AND ADOLESCENTS

Optimal nutrition is the basis of iron deficiency preven-
tion. Exceptions are infants born preterm, with IUGR and
as twins who also require iron supplementation. An im-
portant factor in the prevention of early infantile anemia
is delayed cord clamping until 1-3 minutes after birth,
which provides placental transfusion and iron-rich blood
flow to the newborn [16, 36].

Optimal nutrition of the infant is based on breast milk
and/or infant formula, as well as timely initiation and op-
timal intake of complementary foods. Although relatively
poor in iron (0.3-0.5 mg / 100 ml), due to its high absorp-
tion rate breast milk to a term infant during the first 4-6
months covers the need for it [33, 36]. Adequate alterna-
tives to breast milk deficiency are infant formulas [38].
Infant formulas contain 0.3-1.3 mg of elemental iron per
100 kcal [39]. The iron content in infant formulas is much
higher compared to breast milk because its absorption rate
is so much lower [36]. Because prenatally acquired trace
element reserves are depleted during the first 4-6 months
after birth, cows” milk formulas with a higher iron content
(1.1-1.9 mg/100 kcal) are recommended for infants aged
6-12 months [40]. Due to the even lower utilization rate,
the recommended iron content in formulas based on soy
protein isolates intended for infants at that age is much
higher (1.3-2.5 mg/100 kcal) [40]. According to current
recommendations, complementary foods are introduced
to a child aged 4-6 months [41, 42]. There are several rea-
sons for this, and one of them is to cover the need for iron.
Therefore, infants who only consume breast milk at 4-6
months of age are advised daily intake of appropriate iron
preparation at a dose of 1 mg/kg [38]. The same is true
for infants in the second half who are not eating enough
meat and vegetables. However, children born pre-term or
with IUGR, as their prenatally acquired iron reserves are
extremely scarce, drug prophylaxis of sideropenic anemia
begins at the end of the first month and continues until the
end of the first year or until the optimum intake of non-
milk food, especially meat [38]. The recommended daily
dose of elemental iron to this infant on the breast milk diet,
depending on the degree of prematurity and IUGR, is 2-3
mg / kg, and if fed with the appropriate cow’s milk formula
1 mg/kg [36, 38, 43]. The iron content of standard cow’s
milk formulas intended to feed preterm infants by the age
of 40 postconception varies from 1.5 to 2.5 mg/100 kcal
[44]. At present, there is no clearly defined attitude regard-
ing the introduction of complementary feeding in preterm
infants. According to the experience of different groups of
authors, its initiation to these children is generally delayed
in proportion to the degree of prematurity, i.e., for as many
as were born earlier [45, 46]. Ordinarily cow’s milk and
milk of other mammals, for a number of reasons, including
poor iron content (about 0.5 mg/L) and low utilization rate
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(5-10%), are not advised to the child in the first year [38].
In order to identify and correct sideropenic anemia in a
timely manner, according to the American Academy of
Pediatrics, routine blood counts should be performed for
every 9-12-month-old child, and preterm, malnourished
or otherwise suspected of iron deficiency and earlier [38].

Consistent with growth rate, stage of development and
nutritional requirements, feeding the child after the first
year is based on non-milk foods, including foods with rich
and highly utilized iron content, such as meat, legumes
and other types of vegetables [38]. However, in order to
meet the need for calcium as well as other qualities, milk
and dairy products remain a mandatory part of the child’s
menu. The daily amount of milk should be limited at the
age of 1-3 years to 500 ml, from four to eight years to
600 ml and from nine to 18 years to 700 ml [36, 47]. This
applies primarily to cows, goats and sheep’s milk, which
are poor sources of iron. Therefore, children aged 12-36
months instead of plain milk recommended follow-up for-
mula, which, among other benefits, contains a significant
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1-5 years and adolescents, especially girls starting men-
struation [36, 49]. The iron deficiency of healthy children
of these age groups is based on excessive intake of milk,
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foods every day do not provide adequate iron needs and
require appropriate supplementation [50].
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OcHOBa NpeBeHLuje aHemMuje Y3POKOBAHE He0CTaTKOM rBoha TOKOM AeTUHCTBA

n agonecueHumje

Hegnerko Pagnosuh', 3opaH JlekoBuh??, JeneHa Pagnosuh*, Mapuja MnageHoBuh®
'Cpncko nekapcko ApyLTBO, AKafeMuja MeaMLIMHCKIX Hayka, Beorpag, Cpbuja;

YHnBep3uTeTCKa Aedja knuHuKa, beorpag, Cpbuja;

*YHusep3uTet y beorpagy, MegnunHcku dakyntet, beorpag, Cpbuja;

“43aBoy] 3a 30paBCTBEHY 3alWTUTY pafHuKa KenesHuue Cpbuje’, beorpag, Cpbuja;
YHuBep3auTeT,CuHrnayHym’, OakynTeT 3npaBCTBEHIX, MPaBHUX U MOCIOBHUX CTYANja, Barbeso, Cpbuja

CAXETAK

AHeMWuja je YeCT 1 eTUONOLLKN XeTepPOreH 34PaBCTBEHN NMPO-
611em Kako y nmepuogy pacTa 1 pa3Boja, Tako 1y ocTanum da-
3ama XwuBoTa. Hajueluhe je y3pokoBaHa HegocTaTkom reoxha,
npe cBera 360r HeafleKBaTHe UCXpaHe, a pehe Kao nocneamua
pa3nunuutix 6onectu. MocebHo pu3nyHe rpyne 3a nojasy aHe-
Muje ycnen HepoctaTka reoxkha cy aeua y gpasama 6p3or pacta
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1 pa3Boja, Tj. y NPBUM rogrHama nocse poherba 1 TOKOM My-
6epTeTa. Y cknafly ca YaHEHULIOM [a je 60/be CNPeymnTi Hero
NeYnTy, y OBOM UJIaHKy Cy flaTe OCHOBHE CMepPHMLIE Be3aHe 3a
npeBeHLVjy OBe BPCTe aHeMuje KOA AeLe 1 ajonecLeHara.

KmbyuHe peun: aHemuja 360r HepocTaTKa rBoxha; AeLia; ago-
NecueHTy; npeBeHumja
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SUMMARY

Introduction Despite continuous advances in assisted reproductive technologies (ART), their outcomes
are limited. Before introducing adjuvant therapy to improve the in vitro fertilization (IVF) outcome, it is
important to identify appropriate groups of patients, and avoid equal approach for everyone.

The objective of this paper was to review the available literature on the most commonly used adjuvant
therapy aiming to improve the outcome of IVF. The guidelines of the European Society for Human Re-
production and Embryology and the American Society for Reproductive Medicine were used, and the
available literature was analyzed by searching the Medline - PubMed and Cochrane databases using
appropriate keywords for each entity.

Discussion A review of the literature found no consistent evidence for the standard use of metformin
in patients with polycystic ovarian syndrome, nor for use of dehydroepiandrosterone, testosterone, and
growth hormone in patients with premature ovarian failure or those with poor response to stimulation.
The standard usage of prednisone and aspirin in the general population of patients in ART is also not
recommended. Recently, the significance of the oxidative stress has been emphasized, which is why the
use of antioxidants in the form of supplementation (melatonin, vitamins C, A, E, coenzyme Q) might be
important in improving reproductive outcomes.

Conclusion The modern approach to the problem of infertility has become strictly individual. The ap-
plication of adjuvant therapy in order to improve the outcome of ART procedures requires an analytical
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and critical approach in each individual case.
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INTRODUCTION

Despite continuous advances in assisted repro-
ductive technologies (ART), there are ongoing
efforts to improve the outcomes of in vitro
fertilization (IVF) procedures. The clinical
pregnancies occur once in three to four IVF
procedures, and one in five cycles ends with
live birth [1].

Considering that the factors which affect
procedure outcomes are presented long before
the procedure actually begins, it is important
to identify appropriate groups of patients, es-
pecially those who may develop ovarian hy-
perstimulation syndrome (OHSS) or may have
inadequate response to stimulation, those with
premature ovarian insufficiency, endometriosis,
associated endocrine diseases, verified throm-
bophilia, etc. [2, 3]. Accordingly, a uniform ap-
proach for all patients should be avoided.

The aim of this paper was to review the
available literature data on the most commonly
used adjuvant therapy aimed at improving the
IVF procedures’ outcome.

We used European Society for Human Re-
production and Embryology (ESHRE) and the
American Society for Reproductive Medicine
guidelines, and analyzed available literature by
searching Medline - PubMed and Cochrane
database using appropriate keywords for every
entity.

METFORMIN

Prescribing metformin, especially in patients
with polycystic ovary syndrome (PCOSy) is of-
ten based on the presumed existence of insulin
resistance. It has not been shown that there is
a significant improvement in the live birth rate
(LBR) in PCOSy patients who used metformin
before or during the IVF procedure, but the in-
cidence of OHSS was lower [4]. Similar conclu-
sions emerge from a recent meta-analysis that
showed no association between metformin use
in patients with PCOSy and clinical pregnancy
rate (PR) and LBR in IVF [5]. However, the PR
was significantly higher in those with a BMI
greater than 26 kg/m?, suggesting that insulin
resistance might have been the part of total
metabolic component, and the metformin usage
was useful with consequent favorable outcomes
of IVFE [5, 6]. So, a complete endocrinological
examination with the evaluation of metabolic
status and insulin resistance should be recom-
mended before the introduction of metformin
as an adjuvant therapy in IVF patients.
Protocols with GnRH antagonists are recom-
mended in patients with PCOSy, as they are safer
[7]. However, a recent meta-analysis showed the
lower LBR in PCOSy patients with metformin
using the GnRH antagonist protocol [4]. ESHRE
Guide to Ovarian Stimulation in IVF/ICSI pro-
cedures does not recommend the routine use of
metformin in patients with PCOSy using GnRH
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antagonist protocols to improve IVF outcomes [7]. The use
of metformin as an adjuvant therapy in overweight/obese
PCOSy patients undergoing IVF leads to decrease number
of retrieved oocytes and does not influence the LBR [8]. The
use of metformin as an adjuvant therapy in patients under-
going GnRH agonist protocols did not have a significant
effect on the IVF outcomes either [8] (Table 1).

Table 1. Metformin and inositol as adjuvant therapy in in vitro fer-
tilization

Therapy Description

There is no conclusive evidence that
metformin treatment before or during
ART cycles improved live birth rates in
women with PCOSy;

lower risk of OHSS

Metformin treatment was associated
with a decreased risk of OHSS but had
no association with the overall clinical
pregnancy rate or live birth rate among
women with PCOSy undergoing IVF/
ICSI-ET

Usage of metformin could decrease
the number of retrieved oocytes in
overweight and obese PCOSy patient
undergoing IVF

M, at a dose of 4 g per day (2 g twice
per day), three months prior to ovarian
stimulation, is effective in normalizing
ovarian function, improving oocyte and
embryo quality in PCOSy

During IVF, Ml is effective in both
PCOSy and non-PCOSy women in
saving gonadotropins, but reduces
efficiently length of controlled ovarian
hyperstimulation only in PCOSy women

Tso et al. [4]

Wu et al. [5]

Metformin

Abdalmageed et
al.[8]

Merviel et al. [10]

Inositol

Laganaetal.[11]

PCOSy - polycystic ovarian syndrome; ART - assisted reproductive
technologies; OHSS - ovarian hyperstimulation syndrome; IVF - in vitro
fertilization; ICSI-ET - intracytoplasmic sperm injection — embryo transfer;
MI — myo-inositol

INOSITOL

Inositols, classified as insulin sensitizers, are also recom-
mended for the treatment of PCOSy [9]. The latest research
has shown that myoinositol in a dose of 4 g daily (2 g
twice a day), three months before ovarian stimulation is
effective in normalizing ovarian function and obtaining
quality oocytes and embryos in patients with PCOSy [10].
The meta-analysis confirmed the beneficial effect of inosi-
tol, even in relation to the gonadotropin doses [11]. Oral
myoinositol supplementation can reduce the amount of
gonadotropins used in both women with PCOSy and those
without PCOSy, but it reduces the duration of stimulation
only in the PCOSy patients [11] (Table 1).

SUBCLINICAL HYPOTHYROIDISM

Thyroid disorders in patients with infertility are primar-
ily autoimmune thyroid disease (prevalence 5-10%) and
subclinical hypothyroidism (prevalence 5-7%) [12].
Subclinical hypothyroidism leaves a wide field of doubts
regarding the use of therapy in patients preparing for
the IVF procedures. The most of data on subclinical
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hypothyroidism and IVF outcomes suggest that there is
no association with lower LBR or higher miscarriage rates
compared to patients with TSH < 2.5 mIU/L [13]. Patients
with PCOSy have a higher prevalence of elevated TSH and
autoimmune thyroiditis. In these patients, TSH levels
> 3.5 mIU/L are associated with adverse ART outcomes,
and levothyroxine treatment may improve the LBR in pa-
tients when TSH levels are > 4 mIU/L [13]. The routine
TSH assessment is recommended as a part of infertility
evaluation, but screening of anti-TPO antibodies only if
TSH levels are > 2.5 mIU/L [13]. Systematic treatment of
all euthyroid women with TSH > 2.5 mIU/L and elevated
levels of anti-TPO antibodies is not recommended [13].
Treatment decision should be made taking into account
infertility factors such as POF, poor ovarian response, older
age (> 35 years), history of recurrent miscarriages, or the
presence of high levels of other thyroid antibodies [13].

DEHYDROEPIANDROSTERONE (DHEA)

The use of DHEA before the procedure and further during
stimulation is mainly reserved for patients who are marked
as “poor responders.” A literature review does not reveal
a sufficient number of large and well-designed RCT that
would support either improvement of the ovarian response
or the IVF outcomes in these patients. A randomized trial
of 140 patients with poor ovarian response who received
DHEA at a dose of 75 mg daily for 12 weeks showed a
significantly higher number of obtained oocytes, a high-
er fertilization rate, and a higher PR [14]. On the other
hand, in the randomized study of 52 patients also receiving
DHEA at a dose of 75 mg daily for 12 weeks there was no
improvement in ovarian response or LBR [15]. A larger
meta-analysis that included 17 RCTs provided inconsistent
conclusions regarding the effectiveness of DHEA therapy
before initiating IVF [16] (Table 2).

TESTOSTERONE

Testosterone is mostly reserved for the “poor responders,”
but there is inconsistent evidence regarding the improve-
ment of ovarian response and overall outcomes. An ear-
lier Cochrane meta-analysis did not prove that the use
of testosterone in patients with poor response leads to a
higher LBR [16]. A recent meta-analysis of seven RCTs
and 573 patients showed a positive effect of transdermal
testosterone administration on the LBR, PR, total oocyte,
and embryo count [17]. Due to conflicting results, larger
RCTs are needed to confirm the true clinical efficacy of
testosterone (Table 2).

GROWTH HORMONE (GH)
The use of GH is not exclusively reserved for patients with
a poor response to stimulation, it is also used in those

with a normal response. Heterogeneity of applied doses,
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Table 2. Dehydroepiandrosterone, testosterone and growth hormone
as adjuvant therapy in in vitro fertilization

Therapy Description

DHEA increases the number of oocytes,
fertilization rate, fertilized oocytes, and
clinical pregnancy rate and ongoing
pregnancy rate in women with POR
according to the Bologna criteria; DHEA
was well tolerated by the patients and
was associated with less COH days and
gonadotropins doses

Pre-treatment DHEA supplementation,
although statistical power in this study
is low, did not improve the response to
controlled ovarian hyperstimulation or
oocyte quality or live birth rates during
IVF treatment with long protocol in

women predicted to have poor OR

In women identified as poor responders
undergoing ART, pre-treatment with
DHEA or testosterone may be associated
with improved live birth rates; the
overall quality of the evidence is
moderate

Kotb et al. [14]

DHEA

Narkwichean et
al. [15]

Nagels et al. [16]

There was no evidence that the use
of testosterone in patients with poor
response leads to a higher LBR

Nagels et al. [16]

Transdermal testosterone administration
had positive effect on the LBR, PR, total
oocyte and embryo count

GH treatment may not improve live birth
rate in expected poor responders

GH addition can significantly improve
the clinical pregnancy rate and live birth
rate; furthermore, the GH addition time
and collocation of medications may
affect the pregnancy outcome

Noventa et al. [17]

Zhu et al.[18]

GH

Lietal. [19]

DHEA - dehydroepiandrosterone; T - testosterone; GH — growth hormone;
IVF — in vitro fertilization; COH - controlled ovarian hyperstimulation; ART -
assisted reproductive technologies; LBR - live birth rate; PR - pregnancy rate

as well as insufficient studies results are the limiting fac-
tor for recommending the standard use of GH in IVF [7].
A retrospective study (about 3000 patients) suggests that
the use of GH, even in those with a poor response may
be without the expected success [18]. However, there are
indications that adjuvant GH therapy before and during
stimulation improves the LBR in patients with expected
poor response to stimulation [19] (Table 2).

PREDNISONE

Immune system plays a central role in providing endome-
trial receptivity, so it can be responsible for both embryo
implantation and recurrent miscarriages [20]. The aim of
corticosteroid therapy would be to reduce the aberrant pop-
ulations of natural killer cells at the endometrium, to nor-
malize cytokine expression, and/or to suppress endometrial
inflammation [21]. A meta-analysis that included 16 RCTs
with 2232 couples showed insufficient evidence that peri-
implantation glucocorticoid administration in IVF/ICSI
cycles affects clinical outcomes [22]. A randomized study
of 133 women who were positive for antinuclear antibodies
(ANA) with a history of failed IVF implantation showed
that combined treatment with prednisone 10 mg/day and

‘ DOI: https://doi.org/10.2298/SARH220319103B
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aspirin 100 mg/day could improve the IVF outcome [23].
The current stand is that glucocorticoids are not indicated
in women with recurrent miscarriages or repeated unsuc-
cessful IVF procedures, unless autoimmune antibodies are
evident. Their use in the absence of autoimmunity does not
improve the implantation rate and may pose a potential risk
to the outcome of a healthy pregnancy [21].

ASPIRIN

The use of aspirin as adjuvant therapy in IVF was also inves-
tigated a lot, but suggested doses and the therapy duration
are quite different. They vary from 75, 80 to 100 mg per
day, and can be applied until the final maturation of the fol-
licles, up to 12 weeks of gestation or even until the advanced
period of gestation [7]. A recent meta-analysis involved 13
RCTs and indicated that low doses of aspirin may improve
PR in IVF/ICSI, with a recommended dose of 100 mg/day
[24]. However, recent ESHRE recommendations point out
that there is no clear evidence that adjuvant aspirin admin-
istration before or during ovarian stimulation improves the
ovarian response in the context of oocytes count, as well as
PR and LBR in the general population of patients and the
patients with poor response in IVF/ICSI cycles [7].

ANTIOXIDANTS

A possible role of oxidative stress in IVF outcomes has re-
cently been investigated [25]. The ART exposes both oocytes
and embryos to high levels of free radicals during cell and
embryonic culture [26]. High levels of oxidative stress in the
follicular fluid are associated with poor oocyte maturation
and embryo quality [26]. Mitochondrial dysfunction that is
characterized by high levels of accumulated free radicals is
the key cause of oxidative stress and oxidative stress-induced
cell aging [27]. Antioxidants such as melatonin, coenzyme
Q, vitamins A and E may be crucial for increasing the re-
productive capacity by improving mitochondrial function.
The recent meta-analysis which included five RCTs showed
that oral supplementation of coenzyme Q increases PR in
infertile women undergoing ART procedure, without influ-
ence on the on LBR or miscarriage rates [28]. The addition
of micronutrients may have a significant effect on the redox
status of the follicular microenvironment and, consequently,
on the favorable outcome of IVF [29].

MELATONIN

Melatonin regulates various physiological processes, in-
cluding circadian rhythms, apoptosis, and autophagy, and
protects cells from oxidative stress [30]. Studies suggest
that melatonin concentration in the follicular fluid is as-
sociated with oocytes maturation rate and embryo quality
in women undergoing IVF [31]. Melatonin treatment with
at least 3 mg/day can significantly increase its concentra-
tion in serum but also in the follicle fluid [32]. Recent
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meta-analysis suggests that melatonin treatment signifi-
cantly increases PR in ART, with an increase in total num-
ber of mature oocytes and quality embryos, but without a
significant effect on LBR [33].

VITAMIN D

Vitamin D is important for oocyte development, produc-
tion of Anti-Mullerian hormone (AMH), ovarian ste-
roidogenesis, endometrial receptivity, etc. [34]. Chu et al.
[35] reported that deficiency of vitamin D could be an
important treating condition in women undergoing fertil-
ity treatment. A meta-analysis of nine cohort studies found
that vitamin D deficiency was associated with decreased
LBR in IVF/ICSI [34].

LUTEAL PHASE SUPPORT

There is a broad consensus that the use of progesterone
(Pg) is recommended for the luteal phase support in IVF
[7, 36, 37, 38]. Cochrane meta-analysis showed a higher
LBR in patients receiving progesterone compared to those
without it, with no differences in the applied doses or ad-
ministration routes (vaginal, parenteral) [39]. Generally
speaking, the recommended dose is 100 mg of micronized
Pg 2-3/day, and dydrogesterone for oral administration
[7]. The use of estrogen (E2) for the luteal phase support
is quite widespread. The ESHRE guideline emphasize that
E2 application is not necessary, as it does not improve IVF
outcomes (PR, LBR) nor does it reduce the possibility of
OHSS [7]. Meta-analysis of van der Linden et al. [39] sup-
ports this recommendation. On the other hand, RCT of
Gizzo et al. [40] showed the advantage of higher doses of
progesterone with mandatory addition of E2 in the short
protocols with antagonist, or when E2 < 5 nmol/l and en-
dometrial thickness less than 10 mm. There were no clearly
demonstrated benefits of E2 administration when the long
protocol with agonists was used, particularly in patients
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ApjyBaHTHa Tepanuja y nocTynuMma acuctupaHe peptuausaumje

JoBaH buna, CBetnaHa Cnpemosuh-PaheHoBuh
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CAMETAK

YBop be3 0631pa Ha KOHTUHYMpPaHW, BULIEeLELeHNjCKIN Ha-
npefak y acuCcTMpaHUM penpofyKTVBHM TEXHOMOrjama,
OrpaHUYeHy Cy JOMETW Y noredy Nobosbliakba YCnelHoCTH
HUX0BMX ncxoda. Npe yKibyunBatba agjyBaHTHe Tepanuje ca
Lmsbem yHanpehetba NCXoAa BaHTENECHe OMIOAHE BaXKHO je
naeHTnduKoBaTy ogroeapajyhe rpyne nauujeHTKMHba 1 n3be-
raBaTy jeaHaK NpucTyn 3a cBe.

Linms oBor papa je npernen foCTynHe nuTepaTtype o Hajyellhie
KopuwwheHoj apjyBaHTHOj Tepanujy y Lysby No6o/bLUaHa NCXO-
[la MocTynaka BaHTeNlecHe onnoftbe. Y Ty cBpXy KopuiheHe
Cy cMepHuLe EBponckor yapy»Kera 3a XymaHy penpoayKLujy
1 eMbpronorujy 1 AMepUYKOr ypYyKeHa 3a PenpoayKTBHY
MeAuLMHY, a Takohe je aHanu3upaHa JOCTynHa nuTepaTtypa
npeTpaxviBarem 6a3a nogataka Medline - PubMed n Cochrane
y3 kopuwhete ogroBapajyhnx KIbyYHUX peum 3a CBakiy EHTUTET.
Ouckycuja Mpernegom nutepatype HUCY HaheHU KOH3K-
CTEHTHM [OKa3M 3a CTaHAAPAHY NpYMeHy MeTGOopMIrHa KOg,
NaunjeHTKNba ca CUHAPOMOM MOSIMLMCTUYHIX jajHUKA, Kao

Srp Arh Celok Lek. 2022 Nov-Dec;150(11-12):726-731

HUW [ieXvAPOoenaHApOCTePOHa, TECTOCTEPOHA M XOPMOHa pacTa
KOA NaLMnjeHTKNHa ca NpeBpPeMeHOM OBapujaIHOM UHCYdU-
LiYjeHLIMjOM MM OHMX KOA KOjUX Ce OYeKyje oL OAroBOP Ha
ctumynauwjy. CraHgapAHa NpUuMeHa NpeAHU30Ha 1 acnupuHa
y OMLITOj Monynaumnju naunjeHTKnba yBeAeHNX Y NOCTYyMNKe
BaHTeNlecHe onnoftbe Takohe ce He Mpenopyuyje. Y nocnegme
Bpeme UCTMYe Ce 3Hayaj OKCUAATUBHOT CTpeca y MocTynuyuma
aCUCTMPAHUX PENPOAYKTUBHUX TEXHOMOMMja, 360r yera npu-
MeHa aHTWOoKCUAaHaTa y BUuay cyniemeHTaLmje (MenaToHuH,
BuTaMuHu C, A, E, KoeH3um Q) MoXe MMaTu 3Havaja y nobosb-
Laky penpomyKTUBHMX UCXOAA.

3akmyuak CaBpemeHn NpucTyn Nnpobnemy nHdepTunmTeTa
je mocTao cTporo HAMBMUAYanaH. Y TOM KOHTEKCTY 1 MpUMeHa
afljyBaHTHe Tepanuje ca uubem nobosbluaka NCxXoaa npoLeay-
pa acnCTMpaHnx penpoayKTUBHMUX TEXHONOrja 3aXTeBa aHau-
TUYKM U KPUTUYKIA NPUCTYN Y CBaKOM UHAVBUAYANHOM Clyyajy.

KrmbyuHe peun: BaHTenecHa onnogba; [VF/ICSI; ncxop; apjyBaHT-
Ha Tepanuja; cyniemeHTauuja
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Current aspects of radiobiology in modern
radiotherapy — our clinical experience
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SUMMARY

Personalized radiation treatment is an important goal in radiation oncology. As a result, one of the main
challenges in radiobiology today is predicting a patient’s tissue radiosensitivity so that a personalized
treatment can be tailored to that individual. For the first time since 2016, a group from the Institute of
Oncology and Radiology of Serbia has begun performing translational research in the field of radiobiology.
The aim of these studies is to identify molecular markers important for the prediction of radiosensitivity
as well as the occurrence of toxic effects of radiotherapy.

In the past five years, significant international cooperation has been established with the Radiogenomic
Consortium, as well as leading European and world experts in this field. In addition, during this period,
several significant and promising results in this field were published, and a Laboratory for Radiobiology
was established at the Institute of Oncology and Radiology of Serbia.

Keywords: radiosensitivity; radiotoxicity; Radiogenomics Consortium

INTRODUCTION

Radiotherapy (RT) is one of the most effective
and important non-surgical modalities for the
curative treatment of cancer. Unfortunately, RT
is not specific only to cancer cells, and radiation-
induced cytotoxic effects also occur in normal
tissues. In fact, although RT is a local treatment,
radiation toxicity can occur both in the RT field
area as well as in the surrounding tissues and
lead to acute and late complications. It is esti-
mated that a total of 5-10% of patients will even-
tually develop severe long-term complications
that negatively affect quality of life [1].

With improved cure rates, the quality-of-
life issue has become increasingly significant,
so strategies aimed at reducing toxicity are
very important, and to that end, a new field
of medicine, called radiobiology, was devel-
oped. Radiobiology is a branch of medical
science that studies the relationship between
the prescribed radiation dose and the conse-
quent radiobiological effects on human cells
[2]. Improvements in RT technologies have
focused on enhancing precision and accuracy
over the years, and as a result, advanced RT
techniques such as intensity modulated RT and
volumetric modulated arc therapy have been
developed [3].

Despite these advances, normal tissue dam-
age remains a limiting factor for RT efficacy,
and RT is likely to become much more person-
alized in the future based on radiobiological
factors. The results of researchers in radiobi-
ology, such as the discovery of stem cells and
the definition of radiation-activated signaling

pathways, represent a fundamental discovery
responsible for the further development of ra-
diobiology as well as RT [4, 5].

The functional consequences of ionizing ra-
diation on cells in the broadest sense include
cell death, cell repair, effects on the cell cycle,
altered gene expression, modification of signal
transduction, mutagenesis, and genomic insta-
bility [6] (Figure 1).

Nowadays, there is a growing interest in
identifying genetic variants associated with an
increased risk of radiotoxicity. The reason for
this is that it is considered that up to 80% of
individual differences in the toxicity of normal
tissue caused by RT are conditioned by numer-
ous genetic and epigenetic factors. Many stud-
ies of gene expression profiles in peripheral
blood lymphocytes of RT-treated patients have
indicated an association between certain dif-
ferentially expressed genes and acute and late
radiotoxicity [7]. Therefore, determining the
expression profile of a large number of genes
by the method of miRNA markers’ expres-
sion analysis or sequencing of new generation
RNA is one of the most important research ap-
proaches in modern radiobiology, which allows
the discovery of new potential biomarkers of
RT effects [7, 8, 9].

Methodological approaches used in cellular
radiosensitivity testing include assays to deter-
mine cell proliferation and survival, cytogenetic
assays, methods to detect DNA damage, and
apoptotic assays. Various in vitro assays for de-
termining the radiosensitivity of patients’ cells,
such as lymphocytes or fibroblasts, are used to
predict the possible occurrence of toxic effects
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Figure 1. The effect of ionizing radiation on cells [5]

on normal tissue caused by RT. Numerous studies indicate
that the level of apoptosis induced by in vitro radiation in
the peripheral blood lymphocytes of patients before RT
is associated with the occurrence of normal tissue radio-
toxicity. The existence of a negative correlation between
the levels of radiation-induced T lymphocyte apoptosis
and the occurrence of toxicity after RT has been shown.
Radiation-induced apoptosis of CD4+ T lymphocytes and
CD8+ T lymphocytes could be used to identify radiosensi-
tive patients before starting RT [1].

All of these studies should contribute to the identifica-
tion of a group of patients at an increased risk for devel-
oping radiotoxicity. Based on that, an optimal therapeutic
approach would be planned for each patient that would
enable long-term preservation of the quality of life.

The manuscript was written in accordance with the
ethical standards of the institution and the journal.

INITIATION OF RESEARCH AND ESTABLISHMENT OF
THE LABORATORY FOR RADIOBIOLOGY

Modern RT uses various strategies and modalities to
achieve the most effective clinical effect, and the introduc-
tion of individualized RT in clinical practice is imperative.
Translational research in RT aims to identify and validate
key predictive biomarkers for sensitivity to RT, as well as
biomarkers for risk assessment for acute and late toxicity.

Figure 2. Prof. Marina Nikitovi¢ and Dr. Tatjana Stanojkovi¢ at the Radiogenomic
Consortium's 2017 annual meeting in Barcelona, Spain
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In this way, it will be possible to identify patients prone to
radiosensitive reactions before starting RT. This research
can help radiation oncologists in the future and is the ba-
sis for designing the optimal treatment for the maximum
benefit for each patient.

Following the novelty in research, the Institute for
Oncology and Radiology of Serbia (IORS) is making
constant efforts to strengthen the cooperation between
clinicians and researchers, all with the aim of focusing on
excellence and the application of research results in prac-
tice. In this sense, in 2015, Professor Marina Nikitovi¢, ra-
diation oncologist, and Tatjana Stanojkovi¢, Full Research
Professor, molecular biologist, launched an initiative to
form a team for radiobiology at IORS. Starting from previ-
ous studies of acute and late genitourinary toxicity, pub-
lished in the doctoral thesis of Dr. Vesna Stankovi¢, radia-
tion oncologist, mentored by Professor Marina Nikitovi¢,
as well as published papers [10, 11], began the research
within the study: “Predictive Significance of Inflammatory
Mediators for Early Toxicity and Response to Radiotherapy
in Patients with Prostate Cancer” This is the first time in
Serbia that new translational research in the field of ra-
diobiology and molecular radiation oncology has been
launched at IORS. This investigation was a starting point
for the further upgrade of the capacity in radiobiology
in Serbia that has been under development for the past
five years at IORS. Strengthening these topics, which are
in the focus of the most influential European and world
centers for cancer research and RT, will make a significant
contribution to the advancement of cancer research at a
national and international level.

Since 2016, the IORS team for radiobiology consists of
researchers and radiation oncologists at the Department
of Experimental Oncology, Laboratory for Biological
Response Modifiers, as well as the Department of
Radiotherapy of Solid Tumors. The team has experience
in RT, radiobiology, and molecular RT; the application of
enzyme-linked immunosorbent assay for determination
of biomarkers; extraction of DNA and RNA from differ-
ent starting materials; investigating microRNA in cancer;
detection of polymorphic variants of various genes (single
leotide polymorphisms); analysis of specific subpopula-
tions of immune cells in patients by flow cytometry;
data processing. Also, transcriptome profiling and
radiosensitivity studies for radiotoxicity predic-
tion in patients with prostate cancer have been
initiated, as well as epigenetic studies in patients
with glioblastoma. As a result of these activities,
a Laboratory for Radiobiology was established at
IORS.

INTERNATIONAL COOPERATION

From the start, Dr. Tatjana Stanojkovi¢ and
Professor Marina Nikitovi¢, as team leaders, have
developed a successful collaboration between the
Serbian group and the Radiogenomics Consortium
(Figure 2).
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Figure 3. Workshop in Mannheim, Germany, within the joint German Research
Foundation project (Institute for Oncology and Radiology of Serbia team associ-
ates Irina Besu Zizak, Marija Dordi¢ Crnogorac, Ivana Mati¢ and Zeljko Zizak),
2017

A \ 1

Figure 4. Team from Serbia, Prof. Marina Nikitovi¢, Dr. Tatjana Stanojkovi¢ and
Dr.Vesna Stankovi¢, in the company of Prof. David Azria and French colleagues
from the Radiogenomic Consortium, at the ESTRO meeting 2016 Montpellier
France

YHuBep3utet y beorpagy
MepunuunHckm pakynrer

Figure 5. Prof. Catharine West at the University of Belgrade, Faculty of Medicine,
with the Institute for Oncology and Radiology of Serbia team for radiobiol-
ogy (Prof. Marina Nikitovi¢, Dr. Tatjana Stanojkovi¢, Dr. Ivana Mati¢, Dr. Marija
Popovi¢-Vukovi¢, Dr. Dragana Stani¢, and Dr. Nina Petrovic), and colleagues from
the Vinc¢a Institute (Aleksandra Stankovi¢ and Ivan Jovanovic), 2019

Nikitovi¢ M. and Stanojkovic P. T.

University of Cambridge, UK, University of
Rochester, USA, German Cancer Research Center
(DKFZ), Germany). The team for radiobiology has
a particularly successful cooperation with the Clinic
for Radiation Oncology of the Medical Faculty of
Mannheim, the University of Heidelberg, Germany,
and the group of Prof. Karsten Herskind. From this
cooperation, we especially emphasize the period
2017-2018, when they implemented the project
titled “Individual Clinical Radiosensitivity-Toward
Predicting and Modulation” under the auspices of
the German Research Foundation (project manager
on the German side was Prof. Carsten Herskind
and on the Serbian side, Dr. Tatjana Stanojkovi¢)
(Figure 3).

Within the Radiogenomics Consortium, coop-
eration was established with a research group from
the Institute for Cancer Research in Montpellier
(PInstitut de Recherche en Cancérologie de
Montpellier (IRCM-U1194)) led by Prof. David
Azria (Figure 4).

In addition, with Prof. Catharine West,
Professor of Radiation Biology, at the University
of Manchester, UK, who is also the leader of the
European project REQUITE and the founder of the
Radiogenomics Consortium, significant coopera-
tion has been established. In 2019, Prof. West gave
a notable lecture at the University of Belgrade,
Faculty of Medicine, on the topic: “Validating
Predictive Models and Biomarkers of Radiotherapy
Toxicity to Reduce Side-Effects and Improve
Quality of Life in Cancer Survivors - REQUITE
project” (Figure 5).

Also, during 2019, within the research in this
tield, cooperation was initiated with the National
Medical Research Center for Radiology of the
Ministry of Health of the Russian Federation,
Moscow, Russia. The research of the team for
Radiobiology of the Institute of Oncology and
Radiology of Serbia has also been recognized in
Serbia. In 2017, a team of researchers received a
grant for research within the “Start for Science” pro-
gram of the Center for the Promotion of Science.

CONCLUSION

Scientific contribution of the team for
radiobiology

Previously, four doctoral dissertations of young
radiation oncologists (Dr. Katarina Kopcalig,
Dr. Aleksandar Stepanovi¢, Dr. Marija Popovi¢-
Vukovi¢, and Dr. Jelena Stanié) were prepared

With this cooperation and the started translation re-  as part of the initiated research, several papers were
search, the IORS is in the company of leading institutes ~ published in international journals, and several pre-
in Europe and the United States in the field of RT and  sentations were published at international and na-
radiation biology (National Institutes of Health, National ~ tional conferences. Currently, a team of researchers
Cancer Institute, USA, University of Manchester, UK,  has submitted a project proposal within the program

‘ DOI: https://doi.org/10.2298/SARH220131085N
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[HORIZON-WIDERA-2021-ACCESS-02-01] - [Twinning
Western Balkans special]. The results of the competition
are expected in 2022. Further application and participation
in national and international scientific projects (Diaspora,
Idea, People, Bilateral cooperation, COST actions, EU pro-
grams...) is planned (Table 1).

Table 1. Published results in the field of research for 2019-2021

Journal title Institute for Oncology and Impact

Radiology of Serbia publications factor
Pathology Research | Kopcali¢ K, Petrovi¢ N, Stanojkovic¢ 1.794
and Practice TP, Stankovi¢ V, Bukumiri¢ Z,

2019;215(4): 626-31. | Roganovic J, Malisi¢ E, Nikitovic¢
M. Association between miR-
21/146a/155 level changes and
acute genitourinary radiotoxicity
in prostate cancer patients: A pilot

study.
Scientific Reports Stanojkovi¢ TP, Matic IZ, Petrovic¢ 4379
2020;10(1):19002 N, Stankovic V, Kopcali¢ K, Besu
Joint publication |, Pordi¢ Crnogorac M, Malisi¢ E,
with University Mirjaci¢-Martinovi¢ K, Vuleti¢ A,
Healthcare Estates & | Bukumiri¢ Z, Zizak Z, Veldwijk M,
Innovation Herskind C, Nikitovi¢ M. Evaluation

of cytokine expression and
circulating immune cell subsets

as potential parameters of acute
radiation toxicity in prostate cancer

patients.
Current Medicinal Petrovi¢ N, Stanojkovic¢ TP, Nikitovi¢ | 4.530
Chemistry, 2021 M. MicroRNA in Prostate Cancer
Aug 3 Radiobiology and Radiotherapy:

Towards Prediction of Response to
Radiation Treatment.

Notable published abstracts at international conferences
concerning RT and radiosensitivity:

1. Janovié¢ Barbara S, Zizak Zeljko, Vuj¢i¢ Miroslava T,
Vuj¢i¢ Zoran M, Stankovi¢ Vesna, Nikitovi¢ Marina,
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"MHcTuTyT 33 oHKonorujy n papuonorujy Cpbuje, Operbere 3a pagujaLmoHy oHkonorujy, beorpag, Cpbuja;

2Ynusepautet y beorpagy, MegnunHcku pakyntet, beorpag, Cpbuja;

3/HcTTYT 3a OHKOMOTWjy 1 paguonorujy Cpbuje, Oferbetse 3a eKcnepumeHTanHy oHkonorujy, beorpag, Cpbuja

CAXETAK

[NepcoHann3oBaHa paguoTepanuja je BaxaH Lb Y pagujaumno-
Hoj oHKonoruju. CTora je jefaH of rmaBHVX U3a30Ba y pagruoobu-
onoruju faHac npefguharbe pagnoceH3NTBHOCT HOPMaNHOT
TKMBa 60necH1Ka Kako 61 ce paguoTepanijcki TpeTmMaH npu-
naroAno cBakom 6onecHrKy noHaocob. lpyna ca MHcTuTyTa 3a
oHKornorujy 1 paguonorujy Cpbuje npsu nyT je og 2016. roguHe
rovena fja pa3Buja TPaHCIaLMOHa NCTPaXKnBara U3 06nactu
paguobuonoruje.

Linmb oBrx cTyawja je naeHTdMKOBaHEe MONEKyapHIX MapKe-
pa BaXkHVIX 3a npefBrhare PagnoceH3UTUBHOCTY, Kao 1 MojaBy
HeXerbeHUX TOKCUYHUX edeKaTa pagvoTepanmje.

doi:

Y npoTteknux neT roguHa OCHOBaHa je 3HavyajHa mehyHapoa-
Ha capapara ca KoH3opuurjyMom 3a pagroreHoMuKy, Kao 1
BOAEeNNM €BPOMNCKUM 1 CBETCKMM CTPYyUHballma 13 06nactm
paguoreHomuKe. Takohe, y oBom neprogy objaB/beHo je He-
KOMMKO 3HauajHux 1 obehaBajyhux pesyntaTa n OCHoBaHa je
Jlabopatopuja 3a pagrnobuonorujy Ha IHCTUTYTy 3a OHKONOTWjy
1 papmonorujy Cpbuje.

KrbyuHe peun: pagnmoceH3nTMBHOCT; PafUOTOKCUYHOCT; KoH-
30pLIMjyM 32 PafVIOreHOMUKY
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UDC: 617:929 Kpusokanuh 3.

IN MEMORIAM

3opaH B. Kpusokanuh (1955-2022)

Y Beorpany je 9. centemb6pa 2022. rofuHe y
68. TopVHM IpeMIHYO aKafeMMK 30paH B.
KpnBokanuh, Hall HajuCTaKHYTHjU CTPYIHAK
3a KOJIOPEKTa/IHy XMPYPIHjy U IIPOKTONOTH]Y,
TBOPAI] Hallle CaBpeMeHe KOJIOIPOKTOTOLIKE
HIKOJIE.

3opan Kpusokanuh je poben 27. aBryc-
Ta 1955. rogune y Kocosckoj Mutposuny, y
KOjOj je 3aBpIIMO OCHOBHY M CPeJtby LIKOIY
kao BykoBal. Ha MegunmHckoM dakynreTy
Yuusepsurera y Beorpagy gunmomupao je
1980. ropuHe, a cnepehe je mpumsben Ha [Ipyry
XUPYPUIKY KIMHUKY MeauImHCKOT aKymnTe-
Ta, Ha KOjOj je 1 3aI104e/ia lheropa Xupypuika
Kapujepa. Hakon yetupu rogune, 1985. oH je
MaTUCTPUpao, a Beh HapefHe je MOMOXKMO U
crienyjanucTaKy ucnut us OmiTe Xupypruje.

CBoja ncTpaxmpama y OKBUPY Marucrap-
CKOT pajia ¥ JOKTOPCKe JJiCepTallje CAOIIITHO
je y cBojoj mpBoj MoHOrpaduju (,Mepe mpe-
BeHIVje TTOMYIITakha aHACTOMO3e Ha fle6enoM
1peBy"), o6jaBbenoj 1990. ropue.

ITo npenacky Ha [IpBYy XMpypIIKY KTMHUKY
1993. ropuHe, 6MBa MOCTAB/bEH 32 HAYETHN -
Ka 3. ofie/berba, Koje je Beh 6mmo ycMepeHo Ka
KOJIOPEKTAJ/IHOj XUPYPIUjU U IIPOKTOIOT M),

CBojy akafieMcKy Kapujepy 30paH je 3aro-
4yeo 1989. rogune, Kajia je uzabpaH 3a acuc-
TeHTa Ha Karenpu xupypruje Megummsckor
¢daxkynTera; MCTe TOAVHE je OfOPaHNUO 1 JJOK-
TOPCKY AMCepTaIyjy. 3a pefoBHOT podecopa
je mzabpan 2007. ronyuHe.

Y cBOM akafleMCKOM HallpefoBamy 30paH
Ce HEIPeCTaHo, CKOPO KOHTUHYVPAHO CTPyd-
HO yCaBpPIIaBaO y HAjIIO3HATUjUM CBETCKUM
xupypmkuM nentpuma (Jlonpon, Ibyjopk,
Toxuo, Xonaunuja, llIBencka u gp.). Ommasax
y bonuuny Ceetor Mapxa (St. Mark's Hospital)
y Jlonnony 1988. rogune, y K0joj je HEKOINKO
MeceI 610 U XOHOPAapHU aCUCTEHT, IPefCTa-
B/ba IIPEKPETHUILY U TTONTa3NIITe Ierose Mehy-
HapopHe Kapujepe. MehyTum, K/by4any ynory y
10j je uMao by Xwnp (Puyapp [lon Xunp) us
besuncroxka xpaj J/IongoHa, TBOpal] pagyKaaHe
IIpOMEeHE XMPYPIIKOT IPUCTYIIa KAPLUHOMY

pexkTyMa yBohemeM opuUTMHANTHE METOJE
Me3OpeKTajHe aMITyTalije peKTyMa. 30paH
je Bp1o 6p30 MoCTa0 HeroB OMUCKYU capafHIK
u npujaTesb. OH je BberoBy onepanujy, flaHac
onuitenpuxsaheny Kao ,3/aTHU CTaHAAPS
IIOIY/IApJCA0 U YBEO Y IPAKCy 1 KOf, Hac.

Melynapopna penyTanuja u yrien 3opaHa
Kpusokammha jacHo ce ornenajy y modac-
HOM YWIAHCTBY Y XMPYPIIKMM yAPY>Kembuma
3Ha4YajHOT 6poja eBPOINCKNUX 3eMajba, Kao
3HAK Ipel03HaBamba HheroBUX BPeJHOCTU
(Mranuja, Pymynnja, Mabapcka, Byrapcka,
Pycuja, Vspaern). 3a 4iaHa IpeCTV>KHOT €H-
reckor Kpamesckor konenia xupypra (FRCS)
nsabpa je 1998. ronune. Takobe, 6uo je uran
AMepHYKOT APYIITBA KOJIOPEKTaTHUX XUPYP-
ra (FASCRS), a 2019. ropuHe je 6uo usabpan
3a IIOYACHOT YJaHa EBPOIICKOT yapyKema
KOJIONPOKTOJIOTA; 6110 je M IMOYacHM 4aH
PymyHcke akajieMuje MeIMLIMHCKMUX HayKa,
Kao I II0YaCHY JJOKTOp HayKa YHUBep3UTeTa
y Jamwujy u Kpajosu y Pymynunju.

3opan Kpusokanuh je yyecTBoBao y 1mect
MebhyHapopHux xupypmkux paguonuna (live
surgery) y Typckoj, Enrneckoj, Mapaeny,
Ecronoju, Pymynnju, Erunry.
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bBorara u nnogHa cTpyyHa 1 Hay4Ha Kapujepa 3opaHa
Kpusokanuha 6ma je KpyH1caHa HberoBUM M360pOM 3a
peroBHor unaHa CAHY 2018. roguHe.

OH je 610 PyKOBOAWIIALL V1 IJIABHY MCTPa)KMBad y HAILIO]
3eM/B) Y HEKONIMKO MehyHaponHux npojexata (Quasar,
Benuka bpuranuja; Prosper, Hopseuka; Meccland, Ipuxa;
Mutographs of Cancer, @paHirycka), Kao 1 IIpojeKTa y OK-
Bupy Axagemuje (,MornekynapHa 0CHOBa OfTOBOpa Ha
XeMUOpaaMoTepaIyjy y KapLHOMY pekTyMma“). 3opaH je
6110 jeflaH Of IIaBHVX TBOpalla HAIYIOHATHOT IIporpama
3a paHO OTKpMBame paka febenor Ijpepa 1 Bofuya fobpe
KIMHIYKE IpaKce 3a Jiedere Te 60mecT.

Kao mebhyHapopgHo pusHart U IiembeH CTpyubak, 30paH
je 610 npenaBay y EHITIeCKO] IIKO/IM 3a pafgyoTepanmjy
U ederse KapiuHoMa pekTyma (Estro) y JloHzoHY, a Kao
rocTyjyhm npepasau Ha YuuBepaurety JyxxHe Kapomnu-
He u1 Keck School of Medicine Yausepsureta Jy>xxe Kamu-
¢dopuuje. Takobe, 610 je yecT npefaBay Ha MEAUIINH-
ckuM (akynTeTuma 6MBLIIMX HaM pery6uka (Ckombe,
IMopropuua, bawanyka, Poua).

3opaH je 610 wiaH ypebuBaukux ogbopa 14 yacomnuca
(ocam nHOCTpaHMX). Y Werosoj 6ubmrorpadujy samcaHo
je 580 papoBa, eT ayTOpcKMX MoHoTrpaduja u 49 nor-
JIaB/ba y ApyruM myobnukanyjama (MoHorpaguje, Kibure,
yu6ennim) y ocaM Mehynapopuux nsnama.

Y namem CJIJI-y 3opan KpuBoxamnuh je 6uo npencen-
HYK Xupypiuke cekuyje (2003-2008), unju je pas 3Havaj-
HO YHaIpenuo foBobhemeM cTpaHNUX IpefaBada 1 OpraHu-
30BambEM 323jeJHIYKIX CacTaHaKa ca XMPYp3yMa CyCeTHIX
3eMajba. 3a HaC je Off IOCeOHOr 3Havyaja 6MJI0 pasBujame
TecHe capajiibe ca Xupypanuma us Pemy6bnmke Cpricke, y
K0jOj je OH 610 4ecT 1 pafo BuheH rocT U IpefaBad.

3opan Kpusokamnuh je 1997. ronyue 610 nokperay u
ocHuBa4 /IpymTsa KOOIpOKTO/IOra JyrocaBuje, MyITH-
BUCUUIUIVMHAPHOTL YPY>Kekba, KOje je KBaJIMTETOM CBOje
aKTUBHOCTY yOp30 crekno Mehynapopun yriuen. Tokom 22
rogyHe paja [Ipymrso je oprannzoBano 10 6ujeHamHux
MebyHapoRHUX CUMIIO3MjyMa, ca IIpeKo 350 MHOCTpaHUX
npefilaBaya 13 pexo 50 semaspa.

Y capaziiu ca TUMOM CBOjUX Capa/IHMKa, 30paH je n3-
Beo npeko 7000 omepanmja KOJIOPEKTAJIHOTI KapLIMTHOMA,
Kao u npeko 200 pemnaparyuja ¥ peKOHCTpykuuja nospebe-
HIIX aHa/THVUX cMHKTEPA; TO je jenHa oy HajBehyx muuHux
cepuja y EBpomm.

3a CBOj CTPY4YHM, HAYYHNU U [PYIITBEHN BPeNaH paf
3opaH je obmo 6pojHe Harpape, Mehy Kojuma ce u3aBajajy
Harpagie CJI]]-a 3a Hay4HOMCTpakMBadky pag (2006. r.)

doi:

" 32 )KMBOTHO ferto (2017. 1.), CBeTOropcKu OpfieH mpej-
cepHyka Pery6nuke v Harpajja 3a HayYH) JONPUHOC U
>KUBOTHO Heno MepuimHcKor dakynreTa YHUBep3uTeTa
y beorpany (2021. r.).

Y xmuBoty 3opana Kpusoxanuha nocrojasne cy e Be-
JIMKe ,,Jby0aBU“: IIpe CBera XMPYpruja, a 3aTUM KOLIapKa,
KOjy je UTpao Of paHe MJIaJJOCTH CB€ 10 CBOjUX 3PeIuX
rogyuHa. CIIOPT je y ’beMy BaclUTao ¥ pa3Buo YHOPHOCT,
HOOeTHMYKI IyX M XKeJbY Jia Ce YBek Oyfe IIPBY 1 Ha BPXY,
ajM ycafino U ca3Haibe Jia Ce 0 BpPXOBa JI0/Ia3y caMo I
jeNVHO [yTOTpajHMM ¥ MYKOTPIIHUM pajioM. Komapka my
je 6y1a MHOTO BUIIIE Off peKpeanyje; 61a je pacrepehere
Off cTpeca KOjyi XUpYpruja Heus6exXxHO HOCK ca COOOM.

V3yseTaH y4eHuK u cnenbenuk buma Xunna, koju je
Beh 1ocTao nereHa caBpeMeHe KOMOPEKTaaHe XUPYp-
ruje, 3o0paH je, 3axBa/byjyhu cBOM HeCIIOPHOM TaJIeHTY,
CaMOIIOY3/Ialby U HENPEeCYIIHOj €HepTHji, CBOjy MaHyerI-
HY BEIITHHY JOBEO O CaBpLIEHCTBA, CTPOro nourtyjyhu
IIyTeBe CIIOXKeHe U [ie/IMKaTHe Tororpaduje KonoHa u
pexryMa. TuMme je cebe y3purao Ko caMmux BpXoBa OBe XI-
PYypruje, He caMo Ko Hac. Y CBOj ,,CTBapaIadyKy OIyc" OH
je yrpagyo npeko 50 [1jarHO3HUX ¥ ONePaTUBHUX II0C-
TYIIaKa, KOj€ je YCIENIHO IPEHOCHO 1 Ha CBOje CapaJjHIKe
u mypyo onepuinryhn y npexo negecer rpafosa y Cp6uju
Y OKOJIHMM HeKaJallllbVIM penyO/nKama 3ajefHIIKe HaM
IIOMOBIIHE.

Osaxo 6orary npodecruoHanHy Kapujepy MorIna je yc-
IeNIHO Ja M3Hece CaMo JIMYHOCT U3Y3eTHUX 0COOMHa, a
3opan Kpusokamnuh je To 61o. Iberosa ymopaoct u am-
6unmja fa ce yBek 6yme Mehy Hajbos/pMMa, IITO je OH 1
IIOCTUTA0, OVJIa je 3aCHOBaHa U MOpP>KaHa CaMOIIPerop-
HUM U HeTIPeKUIHUM PajioM Ha IMYHOM YCaBpIIaBamby U
HamnpepioBamy. IberosuM capaguniuma je 6110 HaIIOPHO
fia Ta Ipare, aIy Cy OHM 3ay3BpaT VIMalN M3BaHPETHOT
y4uTesba U Ipe CBera ICKPEHOT IIpujaTe/ba, KOju je yBeK
6110 Ty Jja IOMOTHe, IIOAP>KM, 3aIUTUTH, KO Tpeba 1 yKo-
PY, anu u 60raTo Harpajiu.

3opan Kpusoxanuh je saopao ny6ox Tpar, koju he
TPajHO OCTAT!U Y KOMeKTUBHOM aMhemwy renepanuja Koje
ponase. Hama he To 6mty 3aor u yrexa 3a 6011 ycep, me-
TOBOT IIPEBPEMEHOT OfI/TacKa.

[pod. mp Oparocnas M. Cresosuh
penoBHu npocgecop Ha Karenpu xupypruje
MenyuuHckor dgaxynreTa

Yuusepsurera y beorpany,

y IEH3UjU
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IIpe mogHOmema pyKonuca YpeSHUIITBY YaCOMM-
ca ,CpICcKM apXuB 3a IeIOKYITHO TeKapcTBo“ (CA)
cBU ayTopH Tpeba Aa MpounuTajy YOyrcTBO 3a ayrope
(Instructions for Authors), rae he nponahu cBe morpedue
nHopMaluje 0 MUCaby U IPUIIPEMU Paja y CKIaxy
ca cTaHfapauMa yacomnmnca. Beoma je BaykHo ja ayTo-
pu npunpeMe paj npemMa JaTUM IPONO3UNjaMa, jep
YKOIMKO pyKomuc He Oyfe yckinal)eH ¢ 0BUM 3aXTeBUMa,
Ypenuumrso he ooty M OXOMTH HeroBO IMy6Iu-
KoBame. PajoBu o6jaBbeny y CA ce He XOHOpapuury.
3a yranke xoju he ce o6jaButu y CA, camoM noHynom
panga CprckoM apXuBy CBM ayTOpH paja MpeHoce CBoja
ayTopcKa IpaBa Ha M3gaBava yaconuca — Cprcko me-
KapcKo IPYLITBO.

OIIIITA YIIYTCTBA. CA o6jaB/pyje pagoBe Koju 5o
cajia HUCY HUTTIe 00jaB/beHN, Y LIeMOCTU UM AeIOM, HUTHU
npuxBahenu 3a o6jaBpuBame. CA 06jaBbyje paoBe Ha
€HITIECKOM U CPIICKOM je3uKy. 360r 607be JOCTYITHOCTHU
u Behe IMTHPAaHOCTY IIpeNopydyje ce ayTopuMa Ja pa-
ToBe CBUX OO/MMKa IIpefiajy Ha eHImeckoM jesnky. Y CA
ce 06jaBipyjy cnemehe KaTeropuje pajoBa: yBOJHUIN,
OPUTVHAHM PafIoBY, IPETXOIHA U KpaTKa CaolIITeHha,
puKasy 60NeCHUKa U CTydajeBa, BU/e0-YIaHIIN, CTIMKe
U3 KIMHIYKe MeIMIIMHE, IPETIeHN PajloBH, aKTyeTHe
TeMe, pajioBM 3a PaKCy, PafloBM 13 MICTOPHje MeAVIIHE
U jesuKa MefUIINHe, MeIVNIIMHCKe eTUKe, PeryTaTOPHIX
CTaHZAapfa y MeIVMILMHY, N3BEIITaj) ca KOHTpeca U Ha-
YYHUX CKYTIOBa, TNYHY CTaBOBY, HAPYYEHU KOMEHTa-
P, MICMa YPeJHMKY, IPVMKa3y KIUTa, CTPYYHe BECTH,
In memoriam v gpyru npunosu. OpUrnHaTHA PagoBMU,
IPeTXOfIHA ¥ KPaTKa CaolIITeha, IpUKa3y 60/IecHIKa I
CITydajeBa, BUIO-UIaHIN, CTIVMKe U3 KIVMHIYKe MeIUIIHE,
Iper/iefHN PafloBM U aKTyeTHe TeMe, TyOImKyjy ce mc-
K/bY4MBO Ha €HIJIECKOM je3UKY, a OCTajle BPCTe pajioBa ce
MOTY ITyOIIMKOBATY M1 Ha CPIICKOM je3VIKY CaMo II0 OfTyL
Ypepunmrsa. PajjoBu ce yBeK JOCTaB/bajy ca CaXKeTKOM
Ha eHIJIECKOM U CPIICKOM je3UKy (y CK/IOITy CaMoT PyKo-
mca). TekcT pafia KynaTu y mporpamy 3a o6pajry TekcTa
Word, dourom Times New Roman u BeTN4MHOM CIIOBA
12 Tavaka (12 pt). CBe yeTupu MapruHe IOfeCUTI Ha 25
mim, BeMIIMHY CTpaHNUIe Ha GopMaT A4, a TEKCT KYLIaTH C
IBOCTPYKMM IIPOPEIOM, IeBUM ITOPaBHAKEM U YBIaUeHheM
cBaKor I1acyca 3a 10 mm, 6e3 febema peun (xudenanuje).
He xopucTutu TabynaTope u y3acTOIIHe IIpasHe Kapak-
Tepe (CIlejcoBe) paiy IOpaBHaba TEKCTa, Beh amaTke 3a
KOHTpOJTy OpaBHama Ha ewupy u Toolbars. 3a mpemasax
Ha HOBY CTPaHY JOKyMeHTa He KOPYCTUTY HU3 ,,eHTepa',
Beh uckpyunBo onuujy Page Break. Ilocne cBakor 3Haxa
VMHTEPIYHKIIVje CTABUTY CaMo jeflaH IpasaH KapakTep.
AKoO ce y TeKCTy KOPUCTe CIlelyjanHy 3Hauu (cuMo6omn),
kopuctutu pout Symbol. I[Togauu o kopuurheHoj mure-
paTypM y TEKCTY O3HAa4aBajy ce apancKuM OpojeBuma y
yIIacTuM 3arpafama — Hiip. [1, 2], 1 To pegociefoM Kojum
ce TojaBIbYjy Y TeKcTy. CTpaHMIle HyMepucaTu pefioM Y
IIOEEM JIECHOM YTy, ITI04eB Off HaC/IOBHE CTPaHe.

I1py nmcamy TEKCTa Ha €HITIECKOM je3VKy Tpeba ce Ipupp-
>KaBaTH je3ndKor cTaugapna American English u xopuctn-

TV KpaTKe 1 jacHe pedeHnlle. 3a HasVBe TeKOBa KOPUCTUTHU
UCK/bY4MBO IreHepryKa uMeHa. Ypebaju (amaparu) ce 03-
HavaBajy GpabpMyKMM HasMBMMa, a IMe VI MeCTO IIPON3-
Bohada Tpeba HaBecTV y 061MM 3arpagama. YKOIMKO ce
y TEKCTY KOPUCTe O3HaKe Koje CY CIIOj cioBa u 6pojesa,
IIpeL3HO HamucaTy 6poj Koji ce jaB/ba Y CYNIepCKPUITY
wm cynckpunry (amp. *Tc, IL-6, O,, b, CD8). Ykomuko
ce HellITo yobuyajeHo muine KypsusoM (italic), Tako ce u
HaBopy, HIIp. reHn (BRCAI).

YKOMMKO je paf 1eo MarucTapcKe Tese, OMHOCHO JOKTOPC-
Ke jucepranuje, win je ypaheH y OKBUpy HayuHOT IIpoje-
KTa, To Tpeba moce6Ho HasHaunTy y HamoMmenu Ha kpajy
Tekcra. Takobe, YKOMMKO je pajj IPETXOHO CAOIIITEH Ha
HEKOM CTPYYHOM CacTaHKY, HABECTH 3BaHIMYaH HA3MB CKY-
Ia, MeCTO U BpeMe Ofip>KaBarba, Jja /M je pajj U KaKo my6-
NMKOBAH (HIp. VICTY VIV JPYTadyjyl HACTIOB VM CaXKeTaK).

KIMHNYKA NCTPAJKMBAIBA. Knuanyka uctpa-
KUBama ce JeUHNITY Kao MCTpaXMBama yTHUIaja jef-
HOT VTV BUIIe CPECTaBa VM Mepa Ha VICXOJ, 3[paBiba.
Perycrapcku 6poj MCTpaXkuBarmba ce HaBOAM Y TOCTIENHeM
pemy caxeTka.

ETMYKA CATTTACHOCT. Pykonycy o nCTpak/Bamu-
Ma Ha JbyiuMa Tpeba fla cafpske U3jaBy y BUY IIUCAHOT
IPYCTaHKa UCIUTBAHUX 0c06a y CKTafy ¢ XelICHHIIKOM
IIeKIapaIjoM 1 ofo6perbe HaJIeKHOT eTIIKOT ofjbopa
Jla ce UCTpaKUBabe MOXKE 3BECTH I JIa je OHO Y CKIIafy C
IpaBHMM CTaHAapAMMa. EkcriepymMenTanHa ncTpaxupama
Ha XyYMaHOM MaTepujaay U MCIIUTYBamba BPIIIeHa Ha XXIBO-
THbaMa Tpeba Ja cafipke U3jaBy eTUUYKOT 0f60pa yCTaHo-
Be I Tpeba fla Cy Y carllaCHOCTH C IPaBHUM CTaHJapAyMa.

M3JABA O CYKOBY MHTEPECA. Y3 pykomic ce npu-
NaXke MOTIIMCAHA U3jaBa y OKBUPY obpacua Submission
Letter kojoM ce ayTOpH 13jallibaBajy 0 cBaKoM Moryhem
CyKoOy MHTepeca UM HBeroBOM OCYCTBY. 3a HOfaTHe
MHpOpMaIje 0 Pa3IMINTUM BpCTaMa CyKoba MHTepe-
ca TIOCETUTHU MHTepHeT-CTpaHnIly CBETCKOT yApYyKema
ypenHuKa MeguuyHcKux yaconuca (World Association of
Medical Editors - WAME; http://www.wame.org) nop Ha-
31BOM ,,IlonmuTuKa usjase o cykoby uHTepeca“.

AYTOPCTBO. Cse ocobe koje Cy HaBefieHe Kao ayTOpU
pana Tpeba fa ce KkBanmuduKyjy 3a ayropcto. CBaku ay-
TOp Tpeba J1a je yIecTBOBAO HOBOBHO Y PAJIy Ha PYKOICY
KaKo O MOTao Jia IIpeysMe OATOBOPHOCT 3a IIe/IOKyTIaH
TEKCT U pe3y/ITaTe MsHeceHe y pajy. AyTOPCTBO Ce 3aCHU-
Ba CaMO Ha: 6MITHOM JOIIPMHOCY KOHIIETIIV)HU pajia, Ko-
Oujamy pesyaTaTa MIN aHAIU3U U TyMadewy pe3ynTara;
IJIaHMParby PYKOIIMCA U/ EBerOBOj KPUTUYKO]j PEBUSU)U
OJf 3HATHOT MHTENEKTyaTHOT 3Ha4aja; 3aBPLUIHOM JJOTEPH-
Balby Bepsyje PyKOIca KOjy ce IPUIPeMa 3a ITaMIIatbe.

AyTopu Tpeba fa IIpuIoKe OINC JOIIPUHOCA TOjeITHAYHO
3a CBaKOT KoayTopa y OKBUpy obpacua Submission Letter.
PuHaHCHpambe, CaKyI/balbe IoflaTaKa MIN FeHePaTHo
HafITefame ICTPaXMBauKe IPyIle CaMI 110 ce61 He MOTy



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

oIpaBfiaTy ayTopcTBO. CBY APYTU KOjU CY OTPUHENN
u3pajgu paja, a Koju HIUCY ayTOPM PyKOIuca, Tpebaio
6u na 6ymy HaBefleHM y 3aXBaTHUIIM C ONIMCOM IJIXOBOT
TOIIPMHOCA Pafly, HAPABHO, Y3 MMCAHY IPUCTaHAK.

IUTATUJAPU3AM. Og 1. janyapa 2019. roguHe cBU py-
KOIICH TIOfIBPTaBajy ce IpOBepy Ha IIarujapusam/ay-
rortarujapusam npeko SClndeks Assistant — Cross Check
(iThenticate). PaoBu Koz Kojux ce oKake IUtarujapusam/
ayrortarujapusam 6uhe onoujenn, a ayTopu CaHKLIMO-
HICaHIL.

HACJIOBHA CTPAHA. Ha nnpBoj cTpaHniy pykomnuca
Tpeba HaBecTu cnefehe: HacnoB paga 6e3 ckpahennua;
IPEUIOT KPaTKOT HAac/lIoBa pajia, IIyHa IMeHa Vi ITpe3yiMeHa
ayTopa (6e3 TUTYyNIa) MHAEKCHpPaHa OpojeBUMa; 3BaHMYAH
Ha3)B YCTaHOBA y KOjUMa ayTOPM pajie, MECTO M p>KaBy
(pemocnenoM Koju ofiroBapa MHAEKCHpPaHNM 6pojeBrMa
ayTopa); Ha JHY CTpaHWIIe HABECTU UMe U TIpe3NMe, afi-
pecy 3a KOHTaKT, 6poj TenedoHa, pakca u uMejI agpecy
ayTopa 3ay>KeHOT 3a KOPECTIOH/IEHIIIjY.

CAJKETAK. Y3 opurnHaaam paj, IpeTXOfHO U KPaTKoO
CaoTIIITelbe, IPerIe] IMTepaType, MpyKas crydaja (6omec-
HIKA), Paji U3 UCTOpUje MefULIVHE, aKTYeTHY TeMy, paj
3a pyOpUKY je3VK MeAVI[MHE U paj 3a IPaKCy, Ha IPYToj
0 pefly CTPaHUIM JOKYMEHTa Tpeba IPUIOKUTHU Caxe-
Tak pafia o6uma 100-250 peun. 3a opuruHaaHe pajfose,
IPeTXOIHO M KPAaTKO CAOIIITe e CaskeTaK Tpeba fla MMa
cnepehy crpykrypy: Yeon/Inmm paga, Metoze pana, Pe-
3y/nTaTH, 3aK/by4aK; CBaKM Off HABeJeHNX CerMeHaTa M-
caTy Kao 1oce6aH Macyc Koju Mounbe 60NI0BaHOM peylt.
Hagectn HajakHUje pesynrare (HyMepruKe BpeTHOCTH)
CTaTUCTIMYKE aHa/M3€e ¥ HUBO 3HAYajHOCTN. 3aK/bydaK He
cMe 61Ty yomiTeH, Beh Mopa OMTH FUpPEKTHO [OBe3aH ca
pesynTatuMa paja. 3a mpukase 60/IeCHUKA CaXKeTaK Tpe-
6a ma nma cnepehe genose: YBox (y IOCIENBOj pedeHUIIN
HaBecTy Imb), [IpuKkas 6omecHnKa, 3aK/bydak; CErMeHTe
Takobe mucaTy Kao noce6aH macyc Koju nodnie 60m50-
BaHOM pednt. 3a ocTaje TUIIOBE PafjoBa ca)keTaK HeMa
OceOHY CTPYKTYPY.

K/bYYHE PEYMN. Vicnop CakeTKa HaBeCTH Off TPU [0
IecT K/bYYHUX peun vy uspasa. He Tpeba na ce moHa-
BJbajy pedy U3 HAC/IOBa, a KJbYUHe pedr Tpeba ma 6ymy
peeBaHTHe U ONMCHe. Y n360py K/byIHMX pedn KO-
puctutu Medical Subject Headings - MeSH (http://www.
nlm.nih.gov/mesh).

ITIPEBO/] HA CPIICKM JE3UMK. Ha tpehoj no peny
CTpaHMLIM JOKYMEHTa IIPUIOKUTH HAaC/IOB pajia Ha CpII-
CKOM je3MKy, IYHa VIMeHa 11 IIpe3uMeHa ayTopa (6e3 TuTy-
J1a) MHAeKCUpaHa OpojeBlMa, 3BaHNYaH Ha3UB YCTaHOBA
y KojuMa ayTopu pajie, MecTo u fip>kaBy. Ha cnenehoj -
YeTBPTOj IO pefy — CTPAHUIY JOKYMEHTA MIPUIOKUTH
caxerak (100-250 peun) ¢ K/by4HUM peunma (3-6), 1 TO
3a paZioBe Y KOjuMa je o6aBe3aH ca)keTaK Ha €HITIECKOM
jeauky. [TpeBoz mojMoBa 13 cTpaHe IuTeparype Tpeba ga
Oyze y ByXy cpIcKor jesuka. CBe CTpaHe peyuy UIN CUH-

Tarme 3a Koje II0CTOj1 ofroBapajyhe ume y HaleM jesuxy
3aMEHUTHU TUM Ha3MBOM. YKO/IMKO je paj| y LeJIOCTH Ha
CPIICKOM je3MKY, HOTPeOHO je MpeBecTy HasyBe IIPHIO-
ra (tabena, rpaduKoHa, CIIMKaA, CXeMa) YKOIMKO X VIMa,
LeJIOKYTIHM TEKCT Y IbJMMa I JIETEH/Ty Ha eHITIECKM je3UK.

CTPYKTYPA PAJTA. CBy 1OffHAC/IOBM Ce IIMIIY BETUKIM
MacHMM cnoBuMa (607y). OpUrMHaIHY paji U IPETXOTHO
U KpaTKo caomliTee 06aBe3Ho Tpebda ga uMajy cnepehe
nopHacnose: YBox (Insb pafia HaBeCTH Kao MOCTIEbY ITa-
cyc YBopa), Metone papa, Pesynraru, Juckycnuja, 3akmy-
vaK, /Iureparypa. [Ipernen nureparype 1 akTyenny TeMy
41He: YBOJI, ofiroBapajyhu nognacmosy, 3akbydax, JIn-
tepaTypa. [IppouMeHoBaHM ayTOp HpernefHOr pajia Mopa
Ta HaBefle Oap meT ayTomnyTara (Kao ayTop MM KOayTop)
pafoBa My6IMKOBaHMX Y YacOMMCHMA ¢ pelieH3njoM. Ko-
ayTopH, YKOJIMKO UX MMa, MOPajy fia HaBeny 6ap jemaH
ayTOIIMTAT pajioBa TaKohe My6IMKOBaHMX Y JaCOIMCHMA C
penensujom. IIpukas ciydaja wam 6onecHKa YuHe: YBOJ,
(Iws papa HaBeCTH Kao IOCIeN b acyc YBopa), [Ipukas
6onecHrka, [luckycuja, JIuteparypa. He Tpeba kopucturu
yMeHa 60JIeCHIIKa, MHMIMjae, HUTK OpojeBe uctopuja 60-
JIeCTH, HAPOUMTO Y WIycTparjama. [1prkasu 6omecHnka
He CMejy MMaTy BUIIIe Off TIeT ayTopa.

ITpurnore (Taberne, rpaduKoHe, CIMKe UTH.) IOCTAaBUTY Ha
Kpaj PYKOIINCa, a Y CAMOM Te/Ty TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfIHOCK Ha iaTu mpuior. Kpajmwa nosumuja
npunora 6uhe oxpebena y Toxy npunpeme pajga sa ny6-
NIMKOBambe.

CKPAREHMIE. Kopuctutu camMo Kafia je HEOIIXOTHO,
¥ TO 32 BeOMa JIyrayKe Ha3VBe XeMMjCKUX jefUEberba, Off-
HOCHO HaslBe KOju Cy Kao ckpahenmurie Beh mpemosHar/pu-
Bu (crangapaHe ckpahenune, kao Hnp. [JHK, cuna, XVIB,
ATTI). 3a cBaky ckpaheHUIly IyH TepMuH Tpeba HaBeCTU
IIpY IPBOM HaBODemY Y TEKCTY, CeM aKo HIfje CTaH#apHa
jemuania Mepe. He kopuctuty ckpahenniie y Hacnosy.
Vs6eraBatn xopuirheme ckpaheHnIa y caxxeTKy, ajii ako
CY HEOIIXOffHe, CBaKy cKpaheHMIly 06jacHNTY IpU IPBOM
HaBoDemy y TEKCTY.

TEOVIMATHU BPOJEBI. V TeKcTy pafia Ha €HITIECKOM
jesnky, y Tabenmama, Ha TpadMKOHMMA ¥ IPYTVIM ITPUIIO-
3¥Ma JeluMaHe OpojeBe MUcaTy ca TayKoM (HIp. 12.5
* 3.8), a y TEeKCTy Ha CPIICKOM je3MKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3aokpyxutu Ha
jenHy JenuMary.

JEOVUHWITE MEPA. Jly>xuny, BUCUHY, TeXKMHY U 3a1Ipe-
MVHY U3paKaBaTy y MeTPUYKIM jeAuHMIIaMa (MeTap — 11,
kutorpaM (rpam) — kg (g), mirap — ) Wiy BUXOBUM JIeTIo-
BuMa. Temmeparypy uspaxxaparu y cterennMa Iensujyca
(°C), xonuuuHy cyncTanle y Monuma (mol), a mputucak
KpBM y MUIMMeTPUMa XUBKHOT cTyba (mm Hg). CBe
pesynTare XeMaTOOLIKNX, KIMHNIKIX 1 6MIOXeMMUjCKUX
Mepera HaBOJWUTHU Y METPUYKOM CUCTeMy mpema Meby-
HapOIHOM cucTeMy jemuunia (SI).
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OBVIM PAJTOBA. IlenokynHu pyKonuc pajia KOju YnHe
— HAaCJIOBHA CTPaHa, Ca’KeTaK, TeKCT Pajia, CIMCaK JIMTepa-
Type, CBY TIPUIO3Y, OHOCHO TOTIINCY 3a HUX U JIETeHIa
(taberne, cnuke, rpadMKOHM, CXeMe, LIPTEXM), HACTIOBHA
CTpaHa U Ca)kKeTaK Ha CPIICKOM je3VMKYy — MOpa M3HOCUTHU
3a OPUTHHAIHY Pajfl, paji U3 MICTOPHje MeUIIVHE U Tpe-
rnep mureparype o 5000 peyn, a 3a IPETXOZHO U KPATKO
CAOIIITebeE, IPUKa3 60/IECHNKA, aKTYeTHY TeMY, pafi 3a
IpaKCy, efyKaTYBHY YWIAHAK U paf 3a pyOpUKY ,,]e3uk Me-
puiyHe 1o 3000 peuy; pajoBY 3a OCTate pyOpuKe MOry
nMary Hajume 1500 peun.

Bupeo-panoBu Mory TpajaTu 5-7 MuHyTa 1 6UTH Y popMa-
Ty avi, mp4(flv). Y mpsoM xazipy ¢uamMa Mopa ce HaBecTI:
y HaiHacmoBy CpIICKM apXVB 32 LIeJIOKYITHO TeKapCTBO,
HACTIOB pajia, Ipe3VMeHa U MHUIIVjay IMeHa U CPefEbeT
C7I0Ba CBMX ayTopa paja (He ¢puama), rofuHa uspage. Y
IPYTOM Kafpy MOpa OMTHU YCHUM/bEH TeKCT paja y BULY
arcTpakTa fjo 350 peun. Y mocnenmeM Kapy GpumMa Mory
Ce HaBeCT MMeHa TeXHIIKOT 0cob7ba (pexija, CHUMATeTb,
CBET/IO, TOH, GpoTorpaduja 1 ci1.). Y3 Bujeo-pamose foc-
TaBUTU: TOCEOHO TEKCT y BUAY arcTpakTa (o 350 peun),
jenHy ¢ororpadujy Kao MirycTpauujy npukasa, usjaBy
HOTIIMCAHY Of CBET TEXHIYKOT 0co6/ba fla ce Ofpuyy ay-
TOPCKMX ITpaBa y KOPUCT ayTopa paja.

IIPVUIO3M PALTY cy tabene, cnuke (pororpaduje, up-
TEXM, CXeMe, IpadVKOHM) M BULIEO-TIPUIO3NL.

CBaka Tabena Tpeba ma 6yge cama 1o ce6y 1ako pas-
ymmpuBa. Hacnos Tpeba oTkyuary usHap taberne, a
objammema ncroy we. Taberre ce 03HavaBajy apancKuM
6pojeByMa mpema pegocneqy HaBobhema y Texcry. Ta-
6erne IpTaTH UCK/BYUNBO y Iporpamy Word, kpo3 MeHI
Table-Insert-"Table, y3 neduHycarme TayHOT 6pOja KOTOHA
u pefoBa Koju he unHNTH Mpexy Taberne. [JecHUM KIMKOM
Ha muiny - nnomohy onnuja Merge Cells u Split Cells -
crajaTi, ogHocHo femmty henuje. Kynatn ponrom Times
New Roman, Benmu4nHOM cnoBa 12 pt, ¢ jefTHOCTPYKUM
mpopenoM 1 6e3 yBradera Tekcra. Kopumrhene ckpahe-
Hulle y Tabenu Tpeba 06jacHUTH Y IeTeHAM UCIIOF, Tabe-
7e. YKOJIMKO je PYKOIIVC Ha CPIICKOM je3UKY, TIPUIOKNUTH
HasuBe Tabea U eTeHAy Ha 00a jesuka. Takobe, y jenny
Tabeny, y OKBUpPY 1cTe henuje, yHeTI U TEKCT Ha CPIICKOM
U TEKCT Ha €HIVIECKOM je3UKy (HMKAKO He IIPaBUTH [iBe
Tabere ca fiBa jesukal).

Ciuke cy cBy 06/ rpadU4Kmx OpyUjIora U Kao ,,CimKe”
y CA ce 06jaBmyjy dororpaduje, ipresxn, cxeme u rpadu-
koHM. C/IMKe 03HaYaBajy ce aparlcKuM 6pojeBuMa ImpeMa
penmocneny HaBohema y Tekcty. IIpuMajy ce CKk/bydInBo
pururante ¢pororpaduje (pHO-6eme umm y 60ju) peso-
nynuje Hajmame 300 dpi u dopmara sanica tiff unu jpg
(Mae, MyTHe 1 CIMKe JIOIIEr KBanuTeTa Hehe ce mprxBa-
TaTy 3a MTaMname!). YKONMMKO ayTopy He MOCeRyjy M
HICY y MoryhHOCTH fia locTaBe gurnTante pororpaduje,
OHJIa OPUTVMHAJIHE CTMKe Tpeba CKeHNPATHU Y Pe30myyjn
300 dpi u'y OpUTMHATHOj BETMYMHN. YKOIMKO je paj Heo-
IIXOJTHO VTyCTPOBATH Ca BUIIle CIMKa, y pany he ux 6uru
00jaB/beHO HEKOJIMKO, a ocTasie he 6utn y e-Bep3uju wiaH-

Ka Kao PowerPoint mpe3eHTanja (cBaka cmka Mopa 6uTu
HyMepJCaHa VI IMaTy JIETeH]TY).

Bupneo-npunosu (mnycrpannje pafa) Mory Tpajaru 1-3
MUHyTa 1 6utn y opmary avi, mp4(flv). ¥3 Bugeo moc-
TaBUTH ITOCEOHO CUKY Koja 61 Ou/Ia MaycTparja BUeo-
IpHKasa y e-M3hamy U 06jaB/beHa y ITaMIIAHOM M3JIakbY.
YKOMMKO je pyKOIMC Ha CPIICKOM je3UKY, IIPUIOKWUTH Ha-
3UBe C/IMKa 1 JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecIM MOTY IITAMIATH y 60ju, anu JofaTHe
TPOLIKOBE IITaMIle CHOCE ayTOPH.

Ipadukonu tpeba ga 6yny ypahennu u focrasbeHn y mpo-
rpamy Excel, ma 6u ce Bupene mpatehe BpefHOCTH pacIio-
pebene o henujama. Vicre rpadukoHe npexonupaTii u y
Word-oB foKyMeHT, rjje ce rpaduKOHN O3HaYaBajy apar-
cknM 6pojeBrMa IpeMa pefociefy HaBohema y TeKCTy.
Csu nopaiy Ha rpadukoHy Kyuajy ce y donry Times New
Roman. Kopuuthene ckpahennue Ha rpaduxony tpeba
00jacHUTH y JIeTeHU UCTION rpaduKoHa. Y IMITaMIIaHoOj
Bep3Mju WIaHKa BepoBaTHIje je fa rpadukoH Hehe 6urtn
IITaMIIaH y 60ju, Te je 6ojbe u3beraBary kopuinhemwe 60ja
y TpaduKOHMMa, WV X KOPUCTUTY PA3/INIUTOT MHTEH3N-
TeTa. YKONKO je PYKOIINC Ha CPIICKOM je3UKY, IPUIOXUTH
HasuBe rpaduKOHa Vi JIeTeH/y Ha 00a jesyKa.

IIprexu u cxeMe ce HOCTaBIbajy y jpg wiu tiff popma-
Ty. CxeMe ce Mory upTaru u 'y nporpamy CorelDraw wmu
Adobe Illustrator (mporpamu 3a paj ca BeKTOpKMa, KpyBa-
Ma). CBM Iofjaliy Ha CXeMU Ky1iajy ce y donty Times New
Roman, BemmunHa crosa 10 pt. Kopumhene ckpahenuie
Ha cxeMyt Tpeba 06jaCHUTI y JTeTeH/M NCTIOf, CXeMe. YKO-
JIIKO je PYKOIIVC Ha CPIICKOM je3UKY, TIPUITOXKNTI Ha3VBe
cXeMa U JIeTeH/y Ha 00a jesuKa.

3AXBATHUITA. HaBectu cBe capajHMKe KOju Cy JOIIPU-
HeJN CTBapamy pajia a He NCIYaBajy MeplIa 3a ayTop-
CTBO, Kao0 LITO Cy 0cobe Koje 06e36ebyjy TeXxHUYKY mo-
Moh, moMoh y nvcamy paja M pyKoBojie ofie/berbeM Koje
06e36ehyje omuty noppiky. GuHaHCKjCKa 1 MaTepyjaHa
nomoh, y 061Ky CIIOH30PCTBa, CTUIICHM]ja, TOK/IOHa,
olpeMe, IeKOBa I IpyTo, Tpeda Takobe fa Oyne HaBeneHa.

JIMTEPATYPA. Cnucax pedepeHIiu je OITOBOPHOCT ay-
TOpAa, @ IUTUPAHN WIaHIM Tpeba fa Oyay mako IpUCTY-
MavHM YnTaolyMa Jaconuca. Crora y3 caky pedepeHiy
ob6aBe3Ho Tpeba HaBecTyt DOI 6poj uiaHKa (jefHCTBEHY
HIICKY KapaKTepa Koja My je goperbeHa) u PMID 6poj yxo-
JIMKO je YIaHaK MHAeKcupaH y 6asu PubMed/MEDLINE.

Pecdepeniie HymepucaTu pefHUM apancKuM 6pojeBrMa
mpeMa pefocieny HaBohema y TekcTy. bpoj pedepenmu
He 61 Tpebano fa O6yne Behu ox 30, ocuM y mperieny nu-
TepaType, Y KOjeM je J03BO/beHO fia uX Oyze go 50, m'y
MeTaaHajusl, Ihe UX je fosBosbeHo o 100. bpoj nurn-
PaHNX OPUTMHATHMX pafioBa Mopa 6uTu HajMame 80%
oJ1 YKyIHOT 6poja pedepeHIu, OfHOCHO 6poj unuTHpa-
HUX KEbUTA, TIOI7IaB/ba Y KIbJIaMa U IPerefHNX YIaHaKa
Mam off 20%. Ykomuko ce fomahe MoHOTpadcke my6mm-
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Kallyje M WIAHIY MOTyY YBPCTUTH Y pedepeHLie, ayTopu
Cy OY>KHM a UX uuTupajy. Behnua nurupannx naydumx
YlaHaKa He 61 Tpe6ano ga 6yne ctapuja off IeT Tofu-
Ha. Huje 103BOJ/beHO IMTHpabe alicTpaKaTa. YKOIMKO je
OMTHO KOMEHTAPUCATH Pesy/ITare KOjy Cy My0/IMKOBaHN
CaMo y BUJIy alICTPAKTa, HEOIIXOJHO je TO HABECTU Y CAMOM
TeKCTy pajia. Pedpepeniie unanaka koju cy npuxsahenn
3a LITAMIIY, a/Ii1 jOILI HICY 00jaB/beH N, Tpeba 03HAUNTI
ca in press ¥ IPUIOKUTI JOKA3 O IPUXBaTaby pajia 3a
objaB/buBambe.

Pedepenue ce nutnpajy npema Bankysepckom ctumy
(yHudopmmcaHnM 3axTeBrMa 3a PYKOIIVCe KOjI ce Tpe-
Tajy 6MOMeNMIIMHCKIM YacOIICHMa), KO je YCIIOCTaBIO
MebhyHapogHy KOMNUTET ypeFHIMKA MEINIIMHCKUX Jaco-
nca (http://www.icmje.org), unju popmat xopucte U.S.
National Library of Medicine n 6a3e Hay4yHUX IyOIuKa-
nyja. [Tpumepe naBobhema mybnukanuja (41aHaka, Kibura
U IPYTUX MOHOTpadmja, eeKTPOHCKOT, Heo0jaB/beHOT U
Ipyror o6jaB/beHOT MaTepujaja) MOTy ce mpoHahm Ha MH-
TepHeT-CTpanunm http://www.nlm.nih.gov/bsd/uniform_
requirements.html. [IpunukomM HaBobemwa nmureparype
BeoMa je BaYKHO IIPUAPKABaTHU Ce IIOMEHYTOT CTaHAap/a,
jep je To jemaH of HajOUTHUjUX PaKTOpa 3a MHEKCHpalbe
IPUIMKOM KTacudyKaIyje HayYHUX 4acoMca.

ITPOITPATHO ITMCMO (SUBMISSION LETTER). V3
pyKormuc 06aBe3HO IPUIOKUTU 06pasall Koju Cy ITOTIN-
CaJIM CBU ayTOPY, @ KOjy Caiip>ku: 1) u3jaBy fa paj mper-
XOJIHO HUje MyOIMKOBaH U Jja HUje UCTOBPEMEHO ITOTHET
3a 00jaB/bMBabe Y HEKOM JIPYIOM YacoIVCY, 2) U3jaBy fa
CY PYKOIIVC IIPOYNTAIIY ¥ OFOOPIIN CBU ayTOPY KOjI HC-
IyHaBajy Mepua ayTOpCTBa, 1 3) KOHTAKT MOJATKe CBUX
aytopay pany (agpece, uMmejn agpece, TenedoHe UTH.).
branko obpasar Tpeba mpeyseTy ca UHTEPHET-CTPaHNIIe
vacomuca (http://www.srpskiarhiv.rs).

Taxobe je moTpe6HO FOCTaBUTH KONMje CBUX [HO3BOTIA
3a: perpoayKoBabe IPeTXOfHO 00jaB/beHOT MaTepljaa,
ymorpe6by mwrycrpanuja 1 ob6jaBbuBame nHpopMamja o
HO3HATIM JbYAVMA VIV IMEHOBabe /by KOjU CY JOIIPU-
HeJIV M3pafiyt paja.

YITAHAPUHA, IIPETIUTATA 1 HAKHAJIA 3A OB-
PATY YTAHKA. Jla 6u pan 6mo o6jaB/beH y aconucy
Cpiicku apxue 3a 1enoKyiHo 1eKapcitiéo, CBU ayTOpy KOju
cy nexapu wm cromatonosu u3 Cpbuje Mopajy 61Ty 4ia-
HoBY CPIICKOT JIeKapCKOT APYIITBa (Y CKIafly ca WIaHOM
6. Craryra JIpymTsa) 1 USMMPUTHU HaKHaAy 3a o6pamy
unaHaka (Article Processing Charge) y ussnocy og, 3000 mu-
Hapa. AyTOpu ¥ KOayTOpU U3 MHOCTPAHCTBA Cy Y 06aBesn
Ia ITaTe HaKHaAy 3a obpany wianaka (Article Processing
Charge) y usHocy ox 35 eBpa. YIiara y jefiHoOj KameHaap-
CKOj TofMHM 00yXBaTa M CBe Hape[He, eBeHTYaTHe YWIaHKe,
HoCyIaTe Ha pasMaTparbe y Toj rogyHu. CBI ayTOpy KoOju

IIaTe OBY HAKHAJ[Y MOTY, YKOIMKO TO JKeJle, la MpUMajy
MTaMIIaHO U3Jame Jacomuca. Tpeba HATIOMEHYTH Jja
OBa yIUIaTa Hyje rapaHiyja ga he pay 6utu npuxsahen
u 06jaBibeH y Cpiickom apxusy 3a uenokyiHo 1ekapciieo.
O6aBesa mrahamwa HakHazle 3a 00pafly YWIaHKa He OTHOCK
ce Ha CTyfleHTe OCHOBHMX CTY/¥ja VI Ha TIPETIUIATHMKE Ha
JacoIuc.

YcraHoBe (TIpaBHa TUIIa) He MOTY ITPEKO CBOje MpeTIUIaTe
7la MICITyHe 0Baj yCIoB ayTopa ($uU3IdKor amIa). Y3 pyko-
mc paga Tpeba [OCTaBUTU KOIMje YIIATHUIIA 32 WiaHa-
PUHY U IIPETIVIaTy / HaKHay 3a 00pajy YIaHKa, Kao JoKa3
0 yIUTaTaMa, yKOJIMKO M3/jaBad HeMa eBUACHLINjY O TOMe.
Yacomuc mpuxsara JOHaLuje Off CIOH30pa KOji CHOCE f1e0
TPOILIKOBA M/IV TPOLIKOBE y LIe/IMHN OHUX ayTOpa KOju
Hucy y MoryhHOCTH fia M3Mype HaKHaAy 3a 0Opafy YWiaHKa
(y TaxBuM cry4ajeBuMa HOTPe6HO je YaCOMUCY CTaBUTH
Ha YBUJ OIIPaBJaHOCT TAKBOT CIOH30PCTBA).

CJTAIBE PYKOIIMCA. Pyxomnuc pajia u CBM IPUIO3K Y3
Paji IOCTaBIbajy ce MCKIbYUMBO eNeKTPOHCKM IIPEKO CHCTe-
Ma 3a TIpMjaB/bUBambe Ha MHTEPHET-CTPAHNIV YacOMMca:
http://www.srpskiarhiv.rs

HAIIOMEHA. Paj xoju He ncnymaBa ycloBe OBOT YIIYT-
cTBa He MOXKe 6utu yyheH Ha pereHsujy u 6uhe Bpahen
ayTopMMa Jia ra IoMyHe 1 ucnpase. [IpnpkaBarmeM yyT-
CTBa 3a IPUIIPEMY pajia 3HaTHO he ce ckpaTuT Bpeme
IeIOKYITHOT TIpoIieca 1o 06jaB/biBaba pajia y 4acoIcy,
mTo he MO3UTUBHO YyTULIATH Ha KBAaINTET WIaHAKa U pe-
TOBHOCT M3/Ta’Kerba JacoIInca.

3a cBe fomaTHe MHpOPMaIVje, MOTIMO Jja ce obparuTe
Ha JloJIe HaBefleHe afipece 1 6poj TenedoHa.
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INSTRUCTIONS FOR AUTHORS

Before submitting their paper to the Editorial Office of
the Serbian Archives of Medicine, authors should read
the Instructions for Authors, where they will find all the
necessary information on writing their manuscript in
accordance with the journal’s standards. It is essential
that authors prepare their manuscript according to
established specifications, as failure to do so will result
in paper being delayed or rejected. Serbian Archives
of Medicine provides no fee for published articles. By
submitting a paper for publishing consideration, au-
thors of a paper accepted for publication in the Serbian
Archives of Medicine grant and assign all copyrights to
the publisher - the Serbian Medical Society.

GENERAL INSTRUCTIONS. Serbian Archives of Medicine
publishes papers that have not been, either in their entirety
or partially, previously published, and that have not been
accepted for publication elsewhere. Serbian Archives of
Medicine publishes papers in English and Serbian. For
better availability and citation, authors are encouraged
to submit articles of all types in English. The journal
publishes the following article types: editorials, original
papers, preliminary and short communications, case re-
ports, video-articles, images in clinical medicine, review
articles, current topics, articles for practitioners, history of
medicine articles, language of medicine articles, medical
ethics (clinical ethics, publication ethics) and regulatory
standards in medicine, congress and scientific meeting
reports, personal view articles, invited commentaries,
letters to the editor, book reviews, professional news,
In memoriam and other articles. Original papers, case
reports, preliminary and short communications, review
articles, current topics, video-articles and images in clini-
cal medicine are published in English only, while other
article types may be published in Serbian if the Editorial
Office reaches such decision.

The papers are always submitted with Summary in both
English and Serbian, included in the manuscript file. The
text of the manuscript should be typed in MS Word using
the Times New Roman typeface, and font size 12 pt. The
text should be prepared with margins set to 25 mm and
onto A4 paper size, with double line spacing, aligned left
and the initial lines of all paragraphs indented 10 mm,
without hyphenation. Tabs and successive blank spaces are
not to be used for text alignment; instead, ruler alignment
control tool and Toolbars are suggested. In order to start a
new page within the document, Page Break option should
be used instead of consecutive enters. Only one space fol-
lows after any punctuation mark. If special signs (symbols)
are used in the text, use the Symbol font. References cited
in the text are numbered with Arabic numerals within
parenthesis (for example: [1, 2]), in order of appearance
in the text. Pages are numbered consecutively in the right
bottom corner, beginning from the title page.

When writing text in English, linguistic standard Ameri-
can English should be observed. Write short and clear
sentences. Generic names should be exclusively used for

the names of drugs. Devices (apparatuses, instruments)
are termed by trade names, while their name and place
of production should be indicated in the brackets. If a
letter-number combination is used, the number should be
precisely designated in superscript or subscript (i.e., 99Tk,
IL-6, 02, B12, CD8). If something is commonly written in
italics, such as genes (e.g. BRCAL1), it should be written in
this manner in the paper as well.

If a paper is a part of a master’s or doctoral thesis, or a
research project, that should be designated in a separate
note at the end of the text. Also, if the article was previously
presented at any scientific meeting, the name, venue and
time of the meeting should be stated, as well as the man-
ner in which the paper had been published (e.g. changed
title or abstract).

CLINICAL TRIALS. Clinical trial is defined as any re-
search related to one or more health related interventions
in order to evaluate the effects on health outcomes. The
trial registration number should be included as the last
line of the Summary.

ETHICAL APPROVAL. Manuscripts with human medi-
cal research should contain a statement that the subjects’
written consent was obtained, according to the Declaration
of Helsinki, the study has been approved by competent
ethics committee, and conforms to the legal standards.
Experimental studies with human material and animal
studies should contain statement of the institutional ethics
committee and meet legal standards.

CONEFLICT OF INTEREST STATEMENT. The manuscript
must be accompanied by a disclosure statement from all
authors (contained within the Submission Letter) declaring
any potential interest or stating that the authors have no
conflict of interest. For additional information on different
types of conflict of interest, please see World Association of
Medical Editors (WAME, www.wame.org) policy statement
on conflict of interest.

AUTHORSHIP. All individuals listed as authors should
be qualified for authorship. Every author should have par-
ticipated sufficiently in writing the article in order to take
responsibility for the whole article and results presented in
the text. Authorship is based only on: crucial contribution
to the article conception, obtaining of results or analysis
and interpretation of results; design of manuscript or its
critical review of significant intellectual value; final revision
of the manuscript being prepared for publication.

The authors should enclose the description of contribution
to the article of every co-author individually (within the
Submission Letter). Funding, collection of data or general
supervision of the research group alone cannot justify
authorship. All other individuals having contributed to
the preparation of the article should be mentioned in the
Acknowledgment section, with description of their contri-
bution to the paper, with their written consent.
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PLAGIARISM. Since January 1, 2019 all manuscripts have
been submitted via SCIndeks Assistant to Cross Check
(software iThenticate) for plagiarism and auto-plagiarism
control. The manuscripts with approved plagiarism/auto-
plagiarism will be rejected and authors will not be welcome
to publish in Serbian Achieves of Medicine.

TITLE PAGE. The first page of the manuscript (cover sheet)
should include the following: title of the paper without any
abbreviations; suggested running title; each author’s full
names and family names (no titles), indexed by numbers;
official name, place and country of the institution in which
authors work (in order corresponding to the indexed num-
bers of the authors); at the bottom of the page: name and
family name, address, phone and fax number, and e-mail
address of a corresponding author.

SUMMARY. Along with the original article, preliminary and
short communication, review article, case report, article on
history of medicine, current topic article, article for language
of medicine and article for practitioners, the summary not
exceeding 100-250 words should be typed on the second
page of the manuscript. In original articles, the summary
should have the following structure: Introduction/Objec-
tive, Methods, Results, Conclusion. Each segment should
be typed in a separate paragraph using boldface. The most
significant results (numerical values), statistical analysis
and level of significance are to be included. The conclusion
must not be generalized, it needs to point directly to the
results of the study. In case reports, the summary should
consist of the following: Introduction (final sentence is
to state the objective), Case Outline (Outline of Cases),
Conclusion. Each segment should be typed in a separate
paragraph using boldface. In other types of papers, the
summary has no special outline.

KEYWORDS. Below the summary, 3 to 6 keywords or
phrases should be typed. The keywords need not repeat
words in the title and should be relevant or descriptive.
Medical Subject Headings — MeSH (http://www.nlm.nih.
gov/mesh) are to be used for selection of the keywords.

TRANSLATION INTO SERBIAN. The third page of
the manuscript should include: title of the paper in the
Serbian language; each author’s full name and family name
(no titles), indexed by numbers; official name, place and
country of the institution in which authors work. On the
fourth page of the manuscript the summary (100-250
words) and keywords (3-6) should be typed, but this refers
only to papers in which a summary and keywords are com-
pulsory. The terms taken from foreign literature should be
translated into comprehensible Serbian. All foreign words
or syntagms that have a corresponding term in Serbian
should be replaced by that term.

If an article is entirely in Serbian (e.g. article on history of
medicine, article for “Language of medicine,” etc.), captions
and legends of all enclosures (tables, graphs, photographs,
schemes) — if any — should be translated into English as well.

STRUCTURE OF THE MANUSCRIPT. All section head-
ings should be in capital letters using boldface. Original
articles and preliminary and short communications should
have the following section headings: Introduction (objective
is to be stated in the final paragraph of the Introduction),
Methods, Results, Discussion, Conclusion, References.
A review article and current topic include: Introduction,
corresponding section headings, Conclusion, References.
The firstly named author of a review article should cite
at least five auto-citations (as the author or co-author of
the paper) of papers published in peer-reviewed journals.
Co-authors, if any, should cite at least one auto-citation of
papers also published in peer-reviewed journals. A case
report should consist of: Introduction (objective is to be
stated in the final paragraph of the Introduction), Case
Report, Discussion, References. No names of patients,
initials or numbers of medical records, particularly in il-
lustrations, should be mentioned. Case reports cannot have
more than five authors. Letters to the editor need to refer
to papers published in the Serbian Archives of Medicine
within previous six months; their form is to be comment,
critique, or stating own experiences. Publication of articles
unrelated to previously published papers will be permitted
only when the journal’s Editorial Office finds it beneficial.

All enclosures (tables, graphs, photographs, etc.) should be
placed at the end of the manuscript, while in the body of
the text a particular enclosure should only be mentioned
and its preferred place indicated. The final arrangement
(position) of the enclosures will depend on page layout.

ABBREVIATIONS. To be used only if appropriate, for
very long names of chemical compounds, or as well-known
abbreviations (standard abbreviations such as DNA, AIDS,
HIV, ATP, etc.). Full meaning of each abbreviation should
be indicated when it is first mentioned in the text unless
it is a standard unit of measure. No abbreviations are al-
lowed in the title. Abbreviations in the summary should be
avoided, but if they have to be used, each of them should
be explained when first mentioned in the text of the paper.

DECIMAL NUMBERS. In papers written in English, in-
cluding text of the manuscript and all enclosures, a decimal
point should be used in decimal numbers (e.g. 12.5 + 3.8),
while in Serbian papers a decimal comma should be used
(e.g. 12,5 + 3,8). Wherever applicable, a number should be
rounded up to one decimal place.

UNITS OF MEASURE. Length, height, weight and volume
should be expressed in metric units (meter — m, kilogram -
kg, gram - g, liter — 1) or subunits. Temperature should be in
Celsius degrees (°C), quantity of substance in moles (mol),
and blood pressure in millimeters of mercury column (mm
Hg). All results of hematological, clinical and biochemical
measurements should be expressed in the metric system
according to the International System of Units (SI units).

LENGTH OF PAPER. The entire text of the manuscript
- title page, summary, the whole text, list of references, all
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enclosures including captions and legends (tables, photo-
graphs, graphs, schemes, sketches), title page and summary
in Serbian - must not exceed 5,000 words for original
articles, review articles and articles on history of medicine,
and 3,000 words for case reports, preliminary and short
communications, current topics, articles for practitioners,
educational articles and articles for “Language of medicine”,
congress and scientific meeting reports; for any other sec-
tion maximum is 1,500 words.

Video-articles are to last 5-7 minutes and need to be
submitted in the flv video format. The first shot of the
video must contain the following: title of the journal in the
heading (Serbian Archives of Medicine), title of the work,
last names and initials of first and middle names of the
paper’s authors (not those of the creators of the video), year
of creation. The second shot must show summary of the
paper, up to 350 words long. The final shot of the video may
list technical staff (director, cameraman, lighting, sound,
photography; etc.). Video-articles need to be submitted along
with a separate summary (up to 350 words), a single still/
photograph as an illustration of the video, and a statement
signed by the technical staff renouncing copyrights in favor
of the paper’s authors. To check the required number of
words in the manuscript, please use the menu Tools- Word
Count, or File-Properties-Statistics.

ARTICLE ENCLOSURES are tables, figures (photographs,
schemes, sketches, graphs) and video-enclosures.

TABLES. Each table, with its legend, should be self-explan-
atory. The title should be typed above the table and any
explanatory information under the table. Tables should be
numbered in Arabic numerals in order of citation in the
text. Use MS Word, the menu Table-Insert-Table, inserting
the adequate number of rows and columns. By the right click
of the mouse, use the options Merge Cells and Split Cells. Use
Times New Roman, font size 12 pt, with single line spacing
and no indent to draw tables. Abbreviations used in tables
should be explained in the legend below each respective table.

If the manuscript is entirely in the Serbian language, tables and
corresponding legend should be both in Serbian and English.
Also, the table cells should contain text in both languages
(do not create two separate tables with a single language!).

FIGURES. Figures are all types of visual enclosures, and
photographs, schemes, sketches and graphs are published as
‘figures’ in the Serbian Archives of Medicine. Figures should
be numbered in Arabic numerals in order of citation in the
text. Only original digital photographs (black-and-white
or color), of minimum 300 dpi, and jpg or tiff format, are
acceptable (small, blurry and photographs of poor qual-
ity will not be accepted for publishing!). If authors do not
possess or are not able to provide digital photographs,
then the original photos should be scanned in 300 dpi,
and saved in original size. If a paper needs to be illustrated
with a considerable number of figures, several figures will
be published within the paper, and the rest will be avail-

able in the electronic version of the paper as a PowerPoint
presentation (every figure needs to be numbered and be
accompanied by legend). Video-enclosures (illustrations
of a paper) can last 1-3 minutes and are submitted in the
flv format. Along with the video, a still/photograph repre-
sentative of the video is also needed, as it will be used as a
placeholder in the electronic version of the paper, and as
an illustration in the printed version.

If the manuscript is entirely in the Serbian language, pho-
tographs and corresponding legend should be both in
Serbian and English.

Photographs may be printed and published in color, but
possible additional expenses are to be covered by the authors.

GRAPHS. Graphs should be plotted in Excel in order to
see the respective values distributed in the cells. The same
graphs should be copied and pasted to the Word document,
numbered in Arabic numerals by order of citation in the text.
The text in the graphs should be typed in Times New Roman.
Abbreviations used in graphs should be explained in the
legend below the respective graph. In the printed versions of
papers, graphs are generally published in black-and-white;
therefore, it is suggested to avoid the use of colors in graphs,
or to utilize colors of significant difference in brightness.

If the manuscript is entirely in the Serbian language, graphs
and corresponding legend should be both in Serbian and
English.

SCHEMES (SKETCHES). Schemes and sketches are to be
submitted in jpg or tiff format. Schemes should be drawn in
CorelDraw or Adobe Illustrator (programs for drawing vectors,
curves, etc.). The text in the schemes should be typed in Times
New Roman, font size 10 pt. Abbreviations used in schemes
should be explained in the legend below the respective scheme.
If the manuscript is entirely in the Serbian language, schemes
and corresponding legend should be both in Serbian and
English.

ACKNOWLEDGMENT. List all those individuals having
contributed to preparation of the article but having not met
the criteria of authorship, such as individuals providing
technical assistance, assistance in writing the paper or run-
ning the department securing general support. Financial
aid and all other support in the form of sponsorship, grants,
donations of equipment and medications, etc., should be
mentioned too.

REFERENCES. The reference list is the responsibility of
the authors. Cited articles should be readily accessible to
the journals readership. Therefore, following each refer-
ence, its DOI number and PMID number (if the article
is indexed for MEDLINE/PubMed) should be typed.
References should be numbered in Arabic numerals in order
of citation in the text. The overall number of references should
not exceed 30, except in review articles, where maximum
of 50 is acceptable, and in meta-analysis, where up to 100
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references are allowed. The number of citations of original
articles must be at least 80% of the total number of references,
and the number of citations of books, chapters and literature
reviews less than 20%. If monographs and articles written by
Serbian authors could be included in the reference list, the
authors are obliged to cite them. The majority of the cited
articles should not be older than five years. Use of abstracts
as references is not allowed. If it is important to comment
on results published solely in the form of an abstract, it is
necessary to do so within the text of the article. The references
of articles accepted for publication should be designated as
in press with the enclosed proof of approval for publication.

The references are cited according to the Vancouver style
(Uniformed Requirements for Manuscripts Submitted to
Biomedical Journals), rules and formats established by
the International Committee of Medical Journal Editors
(http://www.icmje.org), used by the U.S. National Library of
Medicine and scientific publications databases. Examples
of citing publications (journal articles, books and other
monographs, electronic, unpublished and other published
material) can be found on the web site http://www.nlm.nih.
gov/bsd/uniform_requirements.html. In citation of references,
the defined standards should be strictly followed, because
it is one of the essential factors of indexing for classification
of scientific journals.

SUBMISSION LETTER. The manuscript must be ac-
companied by the Submission Letter, which is signed by
all authors and includes the following: 1) statement that
the paper has never been published and concurrently
submitted for publication to any other journal; 2) state-
ment that the manuscript has been read and approved by
all authors who have met the criteria of authorship; and 3)
contact information of all authors of the article (address,
email, telephone number, etc.). Blank Submission Letter
form can be downloaded from the journals web site (http://
srpskiarhiv.rs/global/pdf/Submissionletterform FINAL.pdf).

Additionally, the authors should submit the following copies
of all permits for: reproduction of formerly published mate-
rial, use of illustrations and publication of information on
known people or disclosure of the names of people having
contributed to the work.

MEMBERSHIP FEE AND SUBSCRIPTION RATES.
In order to publish their article in the Serbian Archives of
Medicine, all authors and co-authors, medical doctors and
doctors of dental medicine, must be members of the Serbian
Medical Society (according to the Article #6 of the Statute
of the SMYS) for the year in which the manuscript is being
submitted. All authors pay an “Article Processing Charge”
for the coverage of all editing and publishing expenses.
Domestic authors pay 3,000 RSD, and those from abroad
€35. The editing and publishing fee is required for substan-
tive editing, fact and reference validations, copy editing,
and publishing online and in print. An author who had
already paid the fee can have more articles submitted for
publishing consideration in the year the fee was paid. All

authors who pay this fee may;, if they desire so, receive the
printed version of the journal in the year when the fee is
paid. Please note that the payment of this charge does not
guarantee acceptance of the manuscript for publication and
does not influence the outcome of the review procedure,
in accordance with good publishing practice. The journal
accepts donations from sponsors to create a sum for pay-
ment reductions or waivers for authors unable to cover the
Article Processing Charge (a justification of the inability
to pay should be provided in such cases).

The requirement for paying the Article Processing Charge
does not apply to students or to journal subscribers. Insti-
tutions (legal entities) cannot by their subscription cover
this condition on behalf of the authors (natural persons).
Copies of deposit slips for membership and Article Pro-
cessing Charge should be enclosed with the manuscript.
Foreign authors are under no obligation to be members of
the Serbian Medical Society. All the relevant information
can be obtained via email address of the Editorial Office
(office@srpskiarhiv.rs) and on the journal’s web site (http://
srpskiarhiv.rs/en/subscription/).

SUBMISSION. Our online submission system will guide
you through the process of entering your article details
and uploading your files. All correspondence, including
notification of Editorial Office, requests for revision and
Editor’s decision will be sent by e-mail.

Please submit your manuscript and all enclosures via:
http://www.srpskiarhiv.rs.

NOTE. The papers not complying with these instructions
will not be reviewed and will be returned to the authors
for revision. Observing the instructions for preparation
of papers for the Serbian Archives of Medicine will shorten
the time of the entire process of publication and will have
a positive effect on the quality and timely release of the
journal’s issues.

For further information, please contact us via the follow-
ing address:

ADDRESS:

Serbian Archives of Medicine
Editorial Office

Kraljice Natalije 1

11000 Belgrade

Serbia

Phones: (+381 11) 409-2776, 409-4479
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