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ApyuITBa OCHOBaH 1872. rofmte, y KojeM ce 00jaB/byjy pafioBM YIaHOBA

CpIICKOT /IeKapCKOT APYIITBA, IPETIIATHMKA YaCOINCa Vi YIaHOBA IPYTHUX
ApyLITaBa MEAMIIMHCKNUX ¥ CPOJHUX CTpyKa. Yacomuc objaBibyje: opurnHamHe
pajioBe, CAOIIITE A, IpUKase 60/CHNKA, IIPerTIefie INTePAType, AKTyeTHe TeMe,
PpajioBe U3 UCTOPUje MeUIIMHe, PajjoBe 3a IPAKCY, PajioBe KOji Ce OTHOCE Ha je3UK
MeIMIHe, PajjoBe 13 MeUIIMHCKe eTHKe (KIMHIYKA eTHKA, eTHKA ITyOIMKOBamba,
pery/IaTopHy CTaHJaApAN y MEAUIINHM), U3BELITaje C KOHIPeca I CTPY4HMUX cacTa-
HaKa, CTPy4He BeCTH, IIpyKase Kibura 1 foruce 3a pybpuke Cehare, In memoriam
u Promemoria, Kao ¥ KOMEHTape ¥ MICMa YPETHUIITBY.

CBU PYKOIICH KOjU Ce pa3Marpajy 3a ITammame y ,CpIICKOM apXuBy 3a Iie-
JIOKYITHO JIKapCTBO“ He MOTY Jia Ce IIOfHeCy 1u a Oy/y pasMarpanu 3a my6m-
KOBambe Ha APyruM Mectuma. PafioBu He cMejy f1a OyAy IPETXOHO LITAMITAHN Ha
I[pyI‘I/[M MeCTuMa (}IETH/IMI/I‘{HO nwmy HOTHYHOCT]/I).

pucnemu pyxonuc Ypehusauku of6op mame perieH3eHTIMA paji CTPyIHe
npoleHe. YKOTMKO PelleH3eHTH MPeJIoKe N3MeHe WM JIONYHe, KOIIMja pelieHsuje
ce IoCTaB/ba ayTOPy € MONIOGOM JIa yHece TpakeHe M3MeHe Y TeKCT paja Win Jia
apryMeHTOBAaHO 00Pas/IOXKN CBOje HeC/arame ¢ mpumenbama perjensenta. Konauny
OIUTyKY O PMXBATalby pajia 3a IITAMITY JOHOCH ITABHY U OJTOBOPHY YPEJHNK.

3a o6jaB/beHe pasioe ce He ucrUahyje XoHOpap, a ayTopcKa IpaBa ce IpeHoce
Ha usfaBava. Pykonycy 1 npunosu ce He Bpahajy. 3a perpofyKIujy ui HOHOBHO
00jaB/bUBaIbe HEKOT CETMEHTA Pajia MyOIMKOBAHOT Y ,, CPIICKOM apXMBY“ HEOTIXO/[HA
je carmacHOCT u3jjaBava.

PaioBu ce mTaMInajy Ha €HITIECKOM je3MKY Ca KPaTKUM CafipXKajeM Ha eHITIECKOM
U CPIICKOM j€3MKY, OJJHOCHO Ha CPIICKOM je3MKY, NMpPHMIUIIOM, ca KpaTKUM cafip-
KajeM Ha CPIICKOM U €HITIECKOM je3UKY.

AyToOpu IpyXBaTajy IOTIYHY OATOBOPHOCT 3 TAYHOCT IIeJIOKYIHOT CafipKaja
pyxomyca. Marepujas my6/mmKaiyje IpefcTaB/ba MALIbebe ayTopa i Hitje HY)KHO
onpas mMunbera Cprckor nekapckor apymTsa. C 063upom Ha 6p3 Hanpesak Me-
IVIMHCKe Hay4He 00/1acTy, KOPUCHUIN Tpeba 1a He3aBICHO POLietbyjy MHpopMa-
1jy TIpe Hero 1ITO je KOPUCTE MM Ce Ha By OCTambajy. CpIICKO JIeKapCKO APYLITBO,
ypenuuk umn Ypehusauku op6op ,,Cprckor apxiBa 3a HelOKYIHO IeKapCTBO He
HpUXBaTajy 6110 KaKBY OATOBOPHOCT 3a HaBOJIe Y pafioBuMa. PekaMHuy MaTepuja
Tpeba f1a bye y CKIafy ¢ eTuuKuM (MeAMIMHCKIM) ¥ IPaBHUM CTaHAapAnMa. Pe-
K/IaMHJ MaTepujaj yK/bydeH Y OBaj 4acOIIIC He TapaHTyje KBa/INTET UM BPEHOCT
OITIAIIeHOT IPOM3BOJA, OFHOCHO TBP/he MPoK3Bohaya.

TToHeceny PyKOIIIC IOApasyMeBa /ia je IeroBo Iy O/IKoBambe 0100puo oro-
BOPHM ayTOPUTET YCTAHOBE Y KOjOj je NCTpaXkuBarbe 06aB/beHo. Vsnasay ce nehe
CMaTpaTy IPaBHO OATOBOPHUM Y C/Ty4ajy IIOfHOIIEba 01710 KaKBOT 3aXTeBa 3a
kommeHsanyjy. Tpeba fja ce HaBey cBY u3BOpyu (pyHAHCKpParba pajja.

Cpncxu apXUB 32 LETOKYITHO IeKapPCTBO je yacomuc CpIICKOT IeKapCKor

founded in 1872, which publishes articles by the members of the Serbian Medi-

cal Society, subscribers, as well as members of other associations of medical
and related fields. The Journal publishes: original articles, communications, case
reports, review articles, current topics, articles of history of medicine, articles for
practitioners, articles related to the language of medicine, articles on medical ethics
(clinical ethics, publication ethics, regulatory standards in medicine), congress and
scientific meeting reports, professional news, book reviews, texts for “In memory
of..7, i.e. In memoriam and Promemoria columns, as well as comments and letters
to the Editorial Board.

All manuscripts under consideration in the Serbian Archives of Medicine may
not be offered or be under consideration for publication elsewhere. Articles must
not have been published elsewhere (in part or in full).

The submitted manuscripts are forwarded by the Editorial Board to reviewers
for editing and evaluation. If the reviewers find that the manuscript needs to be
modified or amended, the copy of the report is sent to the author(s), requiring of
them to make necessary modifications or amendments of the text or to provide
argumentative explanation of their disagreement with the suggested reviewer's re-
marks. The final decision on acceptance of the article for publication is made by
the Editor-in-Chief.

The authors shall not be remunerated for the published articles, and they are
required to assign copyright of their papers to the publisher. Manuscripts and enclo-
sures shall not be returned to the authors. Reproduction or repeated publication of
any section of the manuscript already published in the “Serbian Archives” requires
the publisher's approval.

The articles are printed in the English language with an abstract both in Eng-
lish and Serbian, or in the Serbian language, Cyrillic alphabet, with an abstract in
Serbian and English.

Authors accept full responsibility for the accuracy of all content within the
manuscript. Material in the publication represents the opinions of the authors and
does not necessarily reflect opinions of the Serbian Medical Society. Because of rapid
advances in the medical sciences, users should independently evaluate information
before using or relying on it. Serbian Medical Society, the Editor or Editorial Board
of the Serbian Archives of Medicine does not accept any responsibility for the state-
ments in the articles. Advertising material is expected to conform to ethical (medi-
cal) and legal standards. Inclusion of advertising material in this publication does not
guarantee the quality or value of such product or claims made by its manufacturer.

Submission of the manuscript implies that its publication has been approved by
the responsible authorities at the institution where the work has been carried out.
The publisher will not be held legally responsible should be any claims for compensa-
tion. Details of all funding sources for the work should be given.

Serbian Archives of Medicine is the Journal of the Serbian Medical Society,
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SUMMARY

Introduction Ocular surface disease (OSD) is a multifactorial disease of the tears and ocular surface that
results in symptoms of discomfort, visual disturbances, tear film instability with potential damage to the
ocular surface, accompanied by increased tear film osmolarity and inflammation of the ocular surface. It is
a consequence of disrupted homeostasis of lacrimal functional unit. The main pathogenetic mechanism
stems from tear hyperosmolarity and tear film instability. The etiological classification is hyposecretory
(Sy-Sjogren and non-Sjogren) and evaporative (extrinsic and intrinsic) form. Delphi panel classification
grades disease stages. Antiglaucoma topical therapy causes exacerbation or occurrence of symptoms
of dry eye due to main ingredients or preservatives (benzalkonium chloride - BAK), which are dose- and
time-dependent. BAK reduces the stability of the lipid layer of tears, the number of goblet cells, induces
apoptosis and inflammatory infiltration.

Objective The aim of this study was the analysis of the OSD incidence in open-angle glaucoma patients
caused by topical medicamentous therapy.

Methods Retrospective analysis of examined patients with open-angle glaucoma was used.

Results Increased incidence of moderate and advanced OSD Index degrees in the group of primary
open-angle glaucoma (POAG) and pseudoexfoliative glaucoma. According to the Delphi Panel Scale the
most common grade is lIb (POAG and pseudoexfoliative glaucoma). Evaporative form of OSD prevailed
in all treatment groups. High percentage of dry eye in patients with higher concentrations of preserva-
tives applied was noticed.

Conclusion OSD should be timely diagnosed and treated. Dry eye has an impact on surgical outcome
and postoperative visual acuity, and in order to improve patient compliance and quality of life, symptoms
of dry eye should be addressed and medications with lower concentrations of preservatives should be
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INTRODUCTION

There are many definitions and synonyms ex-
plaining entity of dry eye in accordance with
the change of knowledge of pathomechanisms
referring to these multifactorial disorders. In
1995 Lemp defined dry eye as qualitative and
quantitative disorder of the tear film that oc-
curs as a result of the deficiency or increased
tear evaporation and results in damaging of in-
terpalpebral surface of the eye, with symptoms
of ocular discomfort [1]. Most often used terms
in the explanation of dry eye are the following:
keratoconjunctivitis sicca, dysfunctional tear
syndrome, ocular surface disease (OSD), dry
eye syndrome. In accordance with the latest
revision of the International Panel of Experts,
Dry Eye Workshop (DEWS) 2007, dry eye is
a chronic, multifactorial disease of the tears
and ocular surface that results in symptoms of
discomfort, visual disturbances, and tear film
instability with potential damage of the ocular
surface, accompanied by increased osmolarity
of the tear film, and inflammation of ocular
surface [1].

Dry eye syndrome is a very common dis-
order in adults, with an average prevalence of
about 30% (5.5-57.1%). Etiology is multifacto-

rial and may arise due to the use of medicines
(antihistamines), nutritional factors (vitamin
A, omega acids), age, diseases of the connec-
tive tissue, hormonal deficiencies, surgery of
the anterior segment of the eye, trauma, sen-
sory block in contact lens users, Ro therapy [2].
Tear production in healthy eyes depends on
neuronal feedback. Disruption of the normal
nerve control in tearing causes the dry eye dis-
order. The proposed mechanism that explains
the occurrence of the OSD is feedback model
that includes the lacrimal functional unit. It
consists of the following three components:
1. ocular surface that is formed by the cornea,
conjunctiva and meibomian gland; 2. lacrimal
gland; 3. their mutual sensomotor innervation
and innervation of the central nervous system.
Environmental stimulus (wind, low humidi-
ty) produces afferent impulses from the surface
of the eye via the trigeminal nerve (n. V1) to
the mesencephalon, cortical synapses, activates
the parasympathetic efferent impulses (n. VII)
to the lacrimal gland, resulting in tear secretion
in a healthy eye. This reflex arc in a healthy eye
is an example of positive feedback in response
to stimuli from the environment [1, 3].
Damage of any component of the lacrimal
functional unit interrupts the reflex arc, which
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results in damaging of the lacrimal gland and/or the sur-
face of the eye. The consequence is a negative feedback
with induced damage of the surface of the eye, disrupted
secretomotor innervation that cause lacrimal gland dys-
function. Lacrimal gland cytokines continue to damage
the conjunctiva and cornea due to activated inflamma-
tory cascade. Released cytokines on the surface of the
eye further interrupt signal generation in the secretory
component. Secondary disruption of efferent signals to
the lacrimal gland causes its further damage due to Ly
infiltration, T-cell activation and cytokine release on the
ocular surface [4].

Damage to any of the components of the lacrimal func-
tional unit is presented as inflammation and hyperosmolar
stress. The inflammatory process is essential in pathophys-
iology of the OSD. The mediators released in the highest
concentration in inflamed lacrimal functional unit are as
follows: IL-1, IL-6, IL-8, IL-1p, substance P, TNF-a, and
MMP-9. Hyperosmolarity promotes inflammation as the
main pathogenetic mechanism in all types of the dry eye.
Healthy lacrimal functional unit produces the following
protective mediators: androgen-dependent TGF-13, EGE
IL-1ra, lysozyme and lactoferrin [4, 5].

Based on the Triple Classification (SOE 2005, Berlin)
and Delphi panels, DEWS in 2007, the three-part classi-
fication of dry eye was revised based on etiology, mecha-
nisms and stages of the disease [1]. Etiologic classifica-
tion system distinguishes two basic categories of dry eye:
I. hyposecretory (Sy-Sjogren and non-Sjogren), and II.
evaporative (extrinsic and intrinsic mechanism). A more
detailed classification is shown in Scheme 1.

Although the scheme differentiates two basic forms of
the disease, most people have mixed type, which can have

a severe clinical presentation. Meibomian gland dysfunc-
tion has a significant role in the development of predomi-
nantly evaporative intrinsic form of the disorder. The first
definition (Ocular Surface Society Workshop, 2011) states
that meibomian gland dysfunction is chronic, diffuse ab-
normality characterized by obstruction of excretory ducts
and/or qualitative and quantitative changes of glandular
secretion.

Classification of dry eye toward the pathogenesis in-
cludes I. tear hyperosmolarity, and II. tear film instability.
Hyperosmolarity (>300 mOsm/l) is essential in pathogen-
esis in all types of dry eye. Tear film instability in any of the
three layers (lipid, aqueous, and mucous) is the key factor,
and alteration of the regulatory mechanisms of the ocular
surface results in activation of the inflammatory cascade.
Inflammation is an underlying pathophysiological process
in dry eye but not the primary one - it is a consequence
of disrupted, already mentioned homeostatic mechanisms
and exacerbation of pre-existing processes [5, 6, 7].

DEWS approved Delphi Panel classification of stages
and disease severity according to clinical signs and symp-
toms is shown in Table 1 [3].

Long-term combined antiglaucoma therapy causes
exacerbation of subclinical symptoms of dry eye or their
occurrence due to preservatives or main substances. Clini-
cal signs of OSD caused by antiglaucoma medications are
not rare and cause suboptimal glaucoma control in non-
compliant patients. Hyperemia and irritation due to the
combined antiglaucoma therapy worsens OSD, disrupt-
ing patient’s quality of life. Dry eye “screening” is not a
part of glaucoma observation, but provides valuable data
in assessing the OSD. POAG patients’ complaints about
the symptoms of OSD are present in more than 50% of

DRY EYE
Aqueous-deficient
[ |
Syndrome Dry Eye
Dry Eye Meiboiman Ol : — :
Lacrimal Deficiency Disorders of Vltamln Topical Drugs
Primary Lacrimal Gland Duct Lid Aperture A-Deficiency Preservatives
Secondary | | peficency Obstruction
Low Blink Drug Action Contact Ocular Surface
S - Rate Accutane Lens Wear Disease
ystemic L All
Reflex Block Drugs - —

Effect of the Environment
Milieu Interieur

Wide lid aperture gaze position
Aging
Low androgen pool

Low blink rate behavior, VTU, microscopy

Systemic Drugs: antihistamines, beta-blockers,
antispasmodics, diuretics and
some psychotropic drugs

Milieu Exterieur

Low relative humidity
High wind velocity
Occupational environment

Scheme 1. Classification of dry eye
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Table 1. Delphi Panel Scale grading of dry eye
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DEWS Dry Eye Severity Grading Scheme

Dry eye severity level

1

2

3

4%

Discomfort, severity and
frequency

Mild and/or episodic,
occurs under environ.
stress

Moderate, episodic or
chronic stress or no
stress

Severe, frequent or
constant without stress

Severe and/or disabling
and constant

Visual symptoms

None or episodic mild

Annoying and/or activity

Annoying, chronic and/

Constant and/or possibly

fatigue limiting episodic or limiting activity disabling
Conjunctival injection None to mild None to mild +/- +/++
Conjunctival staining None to mild Variable Moderate to marked Marked
Corngal staining (severity/ None to mild Variable Marked/central Severe punctate erosions
location)
Filamentary keratitis, Filamentary keratitis,
Corneal/tear signs None to mild Mild debris, meniscus mucus clumping, tear mucus clumping, tear

debris debris, ulceration
Meibomian gland Trichiasis, keratinization
Lid/meibomian glands dysfunction (MGD) MGD variably present Frequent 4 !
- symblepharon
variably present
Fluorescein tear break-up time Variable < 10 seconds < 5seconds Immediate
Schirmer score Variable <10 mm/5 min. <5mm/5 min. <2 mm/5 min.

(Source: The Ocular Surface, April 2007, vol 5, No 2)
* Must have signs and symptoms;  — increased; T - decreased

patients. Also, symptoms increase with each drop contain-
ing the preservative benzalkonium chloride (BAK). The
most common reason for using preservatives in ophthal-
mic drugs is the inhibition of microbial growth. BAK is
a quaternary ammonium molecule, a cationic surfactant
with detergent characteristics that disrupt tear lipid layer.
This compound has been shown to cause tear film instabil-
ity, loss of goblet cells, conjunctival squamous metaplasia
and apoptosis, disruption of the corneal epithelium bar-
rier, and damage to deeper ocular tissues [8-12].

A healthy eye surface is an essential finding in success-
ful drug treatment and surgery outcomes (accurate kera-
tometry, IOL calculations, and refractive outcomes). About
50% of patients already have preoperatively manifested dry
eye and 50% are asymptomatic [7, 13]. In planning glau-
coma surgery as a therapeutic option in the treatment of
this chronic progressive optic neuropathy which may re-
sult in blindness, diagnosing and treating the problem of
dry eye also has a significant role [14, 15].

OBJECTIVE

The aim of this study was retrospective analysis of the OSD
incidence in open-angle glaucoma patients treated with
topical medicamentous therapy in different disease stages,
different combinations of drugs, treatment duration and
intraocular pressure compensation as potential candidates
for surgical glaucoma treatment in refractory cases and
disease progression.

METHODS
The retrospective study included 80 patients or 160 eyes,
out of which 40 eyes with diagnosed primary open-angle

glaucoma (POAG), 40 eyes suffering from pseudoexfolia-
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tive glaucoma (XFG), 40 open-angle glaucoma eyes treated
with tafluprost solution, and 40 healthy eyes without topi-
cal medicamentous treatment. Inclusion criteria were that
all respondents were older than 30 years, previously diag-
nosed glaucoma in medicamentous treated groups with
different duration, and no previous glaucoma surgery.
Also, OSD was not previously diagnosed, none of them
used artificial drops and there was no concomitant an-
terior segment pathology, including blepharitis chronica.
None of the respondents were contact lens wearers. OSD
screening and diagnostic tests were performed during
glaucoma patient follow-up.

Performed ophthalmological examination included a
questionnaire about experiencing dry eye symptoms that
was presented and expressed results through OSD index
score. The resulting score of the questions from the three
groups related to the presence of symptoms of dry eye (A),
symptoms in daily activities (B), and response to environ-
mental factors (C) was added and expressed by the value of
D, which is multiplied by 25 and divided with the number
of questions with given answers, according to the follow-
ing formula: OSD index = sum response x 25 / number of
questions answered [16] (Figure 1).

The grading was performed according to the displayed
color coded map or numerical scale of results as follows:
normal finding (0-12), an incipient (13-22), moderate
(23-32), and advanced (=33) dry eye (Figure 2) [16, 17, 18].

The following clinical ophthalmological testing was
used in the examination: TBUT test (tear breakup time,
time of interrupted precorneal tear film), Schirmer’ test I
of tear volume production and vital staining (rose bengal)
with grading according to Oxford scale after slit-lamp ex-
amination [19]. TBUT test is a measure of adequate tear
film stability and mucus production. It is expressed as a
period of time in seconds from the last blink until the
breakup of the fluorescein stained tear film at random po-
sitions on the cornea. In evaluation, more than 10 seconds
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: All Most Half Some None
Haveyouexperienced any of the  ofype  ofthe  ofthe  ofthe  of the
following during the last week? time Hiine time time time

1. Eyes that are sensitive to light? .. 4 3 2 1 0
2. Eyes that feel gritty? ........... 4 3 2 1 0
3. Painful or sore eyes? .. 4 3 2 1 0
4; Bluwed VISION? v-vcv:uimserncsss scosessos 4 3 2 1 0
6. POORVISION?:. comv-ssvrssscsions swsones 4 3 2 1 0
Subtotal score for answers 1 to 5 I:]
Have problems with your eyes Al Most Half ~ Some  None
limited you in performing any of of the of the of the of the of the
the following during the last week?  time time time time time NA
6: Reading?.s ssswsmmann sswsas 4 3 2 1 0 NA
7. Drivingatnight? .............. 4 g 2 1 0 NA
8. Working with a computer or 4 3 2 4 0
bank machine (ATM)?. . NA
9. Watching TV? ................ 4 3 2 1 0 NA
Subtotal score for answers 6 to 9 E
Have your eyes felt uncomfortable All Most Half Some None
in any of the following situations of the of the of the of the of the
during the last week? time time time time time NA
10. Windy conditions?............. 4 3 2 1 0 NA
11. Places or areas with low
humidity (very dy)? .......... 4 S 2 1 Y NA
12. Areas that are air conditioned?. ... 4 3 2 1 0 NA
Subtotal score for answers 10 to 12 :‘

Figure 1. Ocular Surface Disease Index Questionnaire (part 1) [16]

s M
£
Z
2_ 9
ag 8
8
25 1
3E ¢
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g 4
£
2 3 “Values to determine dry eye severity cakulated using the OSDI® formula.

2 0SDI* =__(sum of scores) x 25

# of questions answered)
1
5 10 15 20 25 30 35 40 45 48
Sum of Scores for All Questions Answered
(D from Side 1)
Normal Mild Moderate Severe

Figure 2. Ocular Surface Disease Index Questionnaire (part Il) [16]

is a normal finding, less than 10 seconds is abnormal, and
less than five seconds is clearly abnormal. It is standard-
ized that TBUT is taken as mean value of three consecutive
measurements.

Schirmer’s test I is performed without topical anesthe-
sia via a standardized filter paper strip and measures tear
volume (basal and reflex) secretion. According to the test
protocol, if more than 15 mm is measured during 5 min-
utes of testing, the value is considered normal. Length of
moisture less than 10 mm is abnormal, and is evaluated as
clearly abnormal if less than 5 mm [3, 20, 21, 22].

Ocular surface damage of the exposed eye is assessed by
staining with vital dyes and graded against standard charts.
There are three standard schemes used to estimate surface
damage in dry eye, and in this study Oxford grading scale
was used, showed in Figure 3.

Staining is represented by punctate dots on a series of
panels (A-E). Staining ranges 0-5 for each panel and 0-15
for the total exposed inter-palpebral conjunctiva and cornea.

Dyes that could be used are lissamine green, fluores-
cein sodium and rose bengal, which we used. Estimation
is made using slit-lamp to observe ocular surface. To grade

PANEL GRADE| pPe RbTOR
0 Ascent
Minimal
I Mild
i Moderate
v Marked
\Y Severe

Figure 3. Vital dye (rose bengal) ocular surface disease staining ac-
cording to Oxford Scale (source: The Ocular Surface, April 2007, vol
5,No 2)

the temporal zone of the conjunctiva, respondent looks
towards their nose, and in grading the nasal zone of the
conjunctiva, the subject looks to the opposite side, tem-
poral bone [1, 20-23].

Delphi panel grading scale was used in estimation of
the disease stages according to Table 1 [1]. More detailed
subclassification of stage II is applied and differentiates
dry eye as moderate (IIa) and moderately severe (IIb).
The main differences are in TBUT values and epithelial
integrity. In stage ITa, TBUT values are 10-15 seconds with
punctiform epithelial staining; in stage IIb, TBUT values
are 5-10 seconds with marked epithelial damage. In both
stages, values of Schirmer’s test are less than 10 mm [3].

The two groups of treated patients (POAG, XFG) al-
ready received antiglaucoma therapy as mono- or therapy
combined of two or three drugs with different active sub-
stance or contained preservatives in different concentra-
tions available in our country. The drugs contained Purite,
which is not harmful, and BAK in different concentrations.
These concentrations of preservatives were added if two or
three drugs were applied. The third group was treated with
monotherapy by tafluprost solution in single-dose con-
tainers, comprising EDTA and polysorbate 80. The fourth
group did not use any drops, not even artificial tear drops.

Obtained results were analyzed by descriptive statisti-
cal analysis, tabular and graphical presentation of cumu-
lative frequency curve in MS Office Excel, and by using
SPSS 19 statistical software package (IBM Corp., Armonk,
NY, USA) for testing proportions for categorical variables
through ¥ test.

RESULTS

Of all surveyed individuals, 65% were female and 35%
were male. Similar sex ratio in POAG and XFG groups

www.srpskiarhiv.rs ‘
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Table 2. Distribution according to sex

Number of patients (number of eyes)
Sex POAG XFG | Groupon | Control Total
group group | tafluprost| group
Female | 12(24) 9(18) 16 (32) 15(30) | 52(65.0%)
Male 8(16) 11(22) 4(8) 5(10) 28 (35.0%)
Total 20 (40) 20 (40) 20 (40) 20 (40) |80 (100.0%)

POAG - primary open-angle glaucoma; XFG - pseudoexfoliative glaucoma

Table 3. Age structure in tested groups

Number of patients (humber of eyes)

Age (years
of life) ) POAG (gl. XFG group Group on Control

simplex) group tafluprost group
30-40 1(2) / 4(8) 5(10)
41-50 / / 3(6) 6(12)
51-60 7 (14) / 8(16) 3(6)
61-70 6(12) 5(10) 3(6) 3(6)
71-80 5(10) 8(16) 2(4) 3(6)
81-90 1(2) 7(14) / /
Total 20 (40) 20 (40) 20 (40) 20 (40)

Table 4. Classification of symptoms according to Ocular Surface
Disease Index (OSDI) questionnaire

Number of patients (%)
OSDigrade POAG group | XFG group g:’?lrp?rc?:t Cgorgﬂ'sl
Normal 8 (40.0) 3(15.0) 18 (90.0) 16 (80.0)
Mild 5(25.0) 3(15.0) 2(10.0) 2(10.0)
Moderate 3(15.0) 3(15.0) 0 2(10.0)
Severe 4(20.0) 11 (55.0) 0 0

Table 5. Distribution of dry eye according to the Delphi panel scale

X Number of eyes (%)

Delphi Group on Control
panel scale | POAG group | XFG group tafluprost group
Normal 2(5.0) / 19 (47.5) 26 (65.0)
Grade | 13 (32.5) / 15 (37.5) 6(15.0)
Grade lla 10 (25.0) 10 (25.0) 4(10.0) 3(7.5)
Grade llb 15 (37.5) 24 (60.0%) 2(5.0) 5(12.5)
Grade lll / 6(15.0) / /
Grade IV / / / /
Total 40 (100) 40 (100) 40 (100) 40 (100)

was found, but more prevalent female sex in the control
and the tafluprost treated group is evident (Table 2).

Since glaucoma and OSD frequently occur in the el-
derly population, age structure in the investigated groups
was analyzed and showed population older than 50 years
in the POAG group and older than 60 years in the XFG
group. In comparison to the tafluprost solution treated
group, younger population was noticed, with approximate
age distribution of 30-60 years, similar to the results in the
control group (Table 3).

According to the symptoms and OSD index, the distri-
bution in the POAG group was as follows (Table 4): 40%
normal, 25% incipient, 15% moderate, and 20% had ad-
vanced symptoms. In the XFG group, the distribution was
the following: 15% normal, 15% incipient, 15% moderate,
and 55% of advanced symptoms. In the tafluprost treated
group, 90% of the surveyed individuals showed normal
tindings, and 10% were incipient. OSD index distribution

| doi: 10.2298/SARH1608376R

Table 6. Classification based on types of dry eye

Number of eyes (%)

Type of dry Group on | Control
eye POAG group | XFG group tafluprost | group

Normal 16 (40.0) 6(15.0) 19 (47.5) | 26(65.0)
Hyposecretory 4(10.0) 6(15.0) 4(10.0) 4(10.0)
Evaporative 10 (25.0) 16 (40.0) 13(32.5) | 6(15.0)
Mixed type 10 (25.0) 12 (30.0) 4(10.0) 4(10.0)
Total 40 (100) 40 (100) 40(100) | 40(100)

Table 7. Distribution of therapy duration among respondents

Number of eyes (%)
Therapy duration POAG group | XFG group g;?ﬁgg;
<1 year 10 (25) 4(10) 20 (50)
1-5years 18 (45) 36 (90) 20 (50)
>5 years 12 (30) / /
Total 40 (100) 40 (100) 40 (100)

Table 8. Distribution according to the number of drugs (bottles)
among respondents

Number of bottles Number of eyes (%)

POAG group XFG group
1 14 (35) 8(20)
2 12 (30) 10 (25)
3 14 (35) 22 (55)
Total 40 (100) 40 (100)

in the control group was as follows: 80% normal findings,
10% incipient, and 10% moderate symptoms of dry eye.

According to the Delphi panel scale in POAG (Table 5),
the distribution was as follows: 32.5% grade I, 25% grade
IIa, and 37.5% grade IIb. In the XFG group the distribu-
tion was as follows: 25% grade ITa, 60% grade IIb, and 15%
grade III. In the tafluprost group the distribution was the
following: 47.5% were healthy eyes, 37.5% grade I, 10%
grade Ila, and 5% grade IIb. In the control group the dis-
tribution was as follows: 65% were healthy eyes, 15% grade
I, 7.5% grade Ila, 12.5% grade IIb.

Classification according to the type of dry eye was done
(Table 6). In the POA glaucoma group, 10% of hyposecre-
tory, 25% of the evaporative, and 25% of mixed form was
diagnosed. In the XFG group, 15% hyposecretory form,
40% of the evaporative, and 30% of mixed form was di-
agnosed. In the POAG group treated with tafluprost anti-
glaucoma solution, 10% hyposecretory, 32.5% evaporative,
and 10% of mixed form was determined.

Manifestation of symptoms and signs of OSD depends
on the duration of glaucoma therapy, on the number of
antiglaucoma agents, and it is also estimated according to
the type and concentration of preservatives. Distribution
of therapy duration among respondents in therapy groups
is shown in Table 7. The most prevalent time interval of
applied antiglaucoma drugs in all three treated groups was
between one and five years. Relation of applied number
of antiglaucoma agents (bottles of drugs) in the treated
groups of respondents to the type of glaucoma (POAG;
XFG) is presented in Table 8.

Cumulative frequency of BAK preservative-applied
combined therapy is illustrated in the diagram (Graph 1)



Srp Arh Celok Lek. 2016 Jul-Aug;144(7-8):376-383

"XFG "POAG

COMB. BAK 0,0775%

COMB. BAK 0,06%

COMB. BAK 0,0275% + PURITE
COMB. BAK 0,0275%

MONO BAK 0,02%

MONO BAK 0,0075%

MONO Th PURITE

Preservative concentration

Graph 1. Benzalkonium chloride (BAK) concentrations in primary open
angle glaucoma (POAG) and pseudoexfoliative glaucoma (XFG)

Table 9. Benzalkonium chloride (BAK) concentrations in primary open
angle glaucoma (POAG) and pseudoexfoliative glaucoma (XFG)

Number of patients
BAK concentrations POAG XFG
glaucoma glaucoma

Purite 1 1
Monotherapy | BAK 0.0075% 2 2
BAK 0.02% 4 1
BAK 0.0275% 6 5
Combined BAK 0.0275% + Purite 6 8
therapy BAK 0.06% 0 3
BAK 0.0775% 1 0

and in Table 9 and correlates to the types of dry eye in
both POAG and XFG group and presents most frequently
applied 0.0275% of cumulative BAK.

High correlation of dry eye type to different concen-
trations of applied BAK and number of applied drugs
was determined using x* test (x*= 0.087, likelihood ratio
p < 0.021).

DISCUSSION

Both glaucoma and dry eye are multifactorial and very
prevalent diseases. Glaucoma is the second most common
cause of blindness in the world; on the other hand, OSD is
one of the main diagnoses in ophthalmological practices.
OSD prevalence shows large variation in general popula-
tion of up to 33%, but in glaucoma patients was found to
be present in more than 52.6% [2, 24, 25]. In our study
group, OSD prevalence and characteristics were analyzed
in glaucoma patients, starting with epidemiologic factors,
female sex was more prevalent in all respondents (65%
vs. 35%), and also more prevalent in the tree groups of
glaucoma patients (POAG, XFG and open-angle glaucoma
treated with tafluprost) excluding control group, with the
ratio of 61.67% of females versus 38.33% of males. A simi-
lar sex distribution was found in a comprehensive study by
Erb et al. [26] resulting with German Register for Glauco-
ma Patients with Dry Eye — 60.9% females vs. 39.1% males.

In relation to age, our study based on a small population
sample was in accordance with evidence that glaucoma is
a disease of elderly population and that dry eye prevalence
increases with age. Purpose of the German Register was
to determine the links between glaucoma, age, concomi-
tant disease, medication, and dry eye in a large group of

glaucoma patients, showing OSD incidence from 31.3% in
people younger than 40 years, to 61.6% in patients older
than 90 years, according to the German study [26]. Our
respondents were mostly older than 60 years in the POAG
and the XFG group, but younger than 60 years in open-
angle glaucoma group treated with tafluprost, and the con-
trol group. Therefore, incidence of dry eye in glaucoma
treated groups was expected to be higher than that in the
control group.

Questionnaires about presence of dry eye symptoms are
included in epidemiologic or clinical research to screen in-
dividuals for prevalence of dry eye or in clinical practice to
assess the diagnosis, to grade disease severity and estima-
tion of treatment. Increased incidence of moderate and ad-
vanced OSD index grades was noticed due to the presence
of symptoms of dry eye in the of POAG and XFG groups
of our respondents. Open-angle glaucoma group treated
with tafluprost (medication without preservative) showed
symptoms of dry eye similar to healthy control group, with
90% of normal results and 10% of mild symptoms. In our
groups, experienced symptoms of ocular discomfort and
dry eye grading to Ocular Surface Disease Index (OSDI)
questionnaire were as follows: 60% in the POAG group
patients, 85% in the XFG group, 10% in tafluprost treated
patients, and 20% in the control group. OSDI score could
be a good predictor of preservative toxicity and ocular sur-
face damage, as our treated respondents indicated. Thus,
as OSDI score is growing, a patient’s quality of life is de-
creasing. [1, 21, 27].

The most prevalent grades of dry eye according to
DEWS grading system are Ila and IIb in both glaucoma
groups (POAG and XFG groups). This differs from the
most prevalent grade I (37.5%) in tafluprost treated pa-
tients, and 65% of normal eyes in the control group. The
highest percentages of grade IIb, based on Delphi panel
scale in POAG and XFG treated groups, indicate not only
high association with dry eye, but these values also in-
dicate the type of glaucoma due to therapy response to
topical medications. It is obvious that XFG in all these
groups showed the most severe grades (60% IIb), with
characteristic clinical signs and changes of the anterior
segment of the eye. In addition to exfoliative keratopathy,
tear function disorder was analyzed in a study by Kozobo-
lis et al. [28, 29]. Schirmer’s and TBUT test show reduced
tear production and instability of tear film as disorder of
reduced mucin [28]. Electron microscopy indicates that
PEX material could be confirmed in conjunctival stroma
[29]. This explains why XFG is in low proportion in gen-
eral population of glaucoma patients (20% of open-angle
glaucoma patients, or 5.2% of the population in the Ger-
man study [26]), but with high incidence of OSD in these
treated groups.

Evaporative form of OSD is the most common in all
three treatment groups, and indicates disruption of lipid
tear film layer, but mixed and evaporative form are more
prevalent in therapeutic groups with preservative drops
(POAG, XFG).

The duration of glaucoma also plays a role in OSD oc-
currence. OSD prevalence in POAG (60%), XFG (85%)
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and tafluprost group (52.5%) in all treated patients corre-
sponds to more than one year of therapy, respectively (75%
vs. 90% vs. 50%), in treated groups. Similar distribution
is in the applied number of drugs, more precisely bottles,
because each bottle contains its own preservative in differ-
ent concentration, which means that applied monotherapy
and combined therapy affects ocular surface differently in
POAG and XFG.

OSD prevalence increases with the number of antiglau-
coma drugs and duration of their application.

Prevalence of OSD increases in relation to number of
antiglaucoma agents due to active substance and mostly
preservative containing drops. Preservatives could be ana-
lyzed by the type and concentration of preservative con-
tained in a bottle of an antiglaucoma drug. Apart from
preservative-free agents, most of glaucoma drops contain
variable degrees of BAK, whose harmful effects - dis-
turbed tear film, inflammation of conjunctiva, cytotoxicity
to cornea - are well known. In a study by Leung et al. [2]
after correcting for age and gender, every additionally ad-
ministered BAK-containing anti-glaucoma agent resulted
in a two-fold increase in the incidence of ocular surface
lesions found on lissamine green staining.

A high percentage of dry eye in the treatment groups
with high concentration of applied preservatives (mostly
BAK) detects the causative factor. All our treated groups
showed more than 50% prevalence of dry eye, similar to
other authors and the mentioned German study [2, 26,
30, 31]. In our treated groups (POAG, 60%; XFG, 85%;
tafluprost group, 52.5%), incidence of OSD correlates with
higher BAK level, number of applied drugs (drops), and
therapy duration.

Clinical and experimental studies have demonstrated
that OSD is common in glaucoma patients receiving glau-
coma drops, and that the preservatives in these drops play
a major role in the occurrence of OSD [32].
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UHuMpeHua 6onectv noBpLuMHe OKa KOA, NauujeHaTta ca r1ayKoMoMm OTBOPEHOT YIAa

Mapwja PagerkoBuh', lToppaHa CraHkosuh-babuh'?, Mpepgpar JosaHosuh'?, JacmuHa hophesuh-Jouunh'?,

Mapuja TpeHkuh-boxunHosunh'

'KnuHnykm yeHtap, KnuHuka 3a oune 6onectu, Huw, Cpbuja;
2YHusep3auTet y Huwy, MegnumHckm dpakyntet, Haw, Cpbuja

KPATAK CAAPXKAJ

YBop bonect noeplunHe oka (bMN0O) myntndpakTopujenHo je
obosberbe Cy3a U NOBPLUMHE OKa Koje pe3ynTyje CMMITOMU-
Ma guckomopa, cMeThama Buja n HectabunHowhy cysHor
dvnma ca noteHumjanHUMm owTeherwem noBpLuriHe oka. OBo
obosbere npaheHo je nosehaHom ocmonapHoLhy cy3Hor du-
Ma 1 nHdnamaLnjom noBpLUMHe oka. Mocneauua je HapyLueHe
XOMeocTa3e lakpumasHe QyHKLMOHanHe jeanHnle. OCHOBHM
naToMexaH13am HacTaHKa je ycne XvnepocMosiapHOCTM Cy3a 1
HecTabunHocTH cy3Hor dpunma. ETvonoluku cy knacndukoBaHe
nse dopme: xunocekpetopHa (Cy CjorpeH 1 HoH-CjorpeH) un
eBanopatuBHa (extrinsic v intrinsic). Cragunjyme rpagupa den-
v naHen Knacudmkaumja. AHTUIIayKOMHa Tepaniija npoy3po-
Kyje ersauepbaLujy unm HactaHak CUMMTOMa CyBOT OKa ycner,
[1ejCTBa OCHOBHe CynCTaHLe Wan KoH3epBaHca (6eH3ankoHu-
yMm — BAK), Koja je [O03HO 1 BpemeHCKM 3aBucHa. BAK pegykyje
CTabUAHOCT NMNUAHOT Cnoja cy3a, 6poj nexapactux henuja,
VHAYKYje anonTo3y 1 nHdnamaTopHy nHounTpaLmjy.

MpumrbeH « Received: 30/06/2015

PeBusuja « Revision: 09/12/2015

LUnmw papa Lub nctpaxnsatba je 61na aHanvsa HUMAEHLE
BrO kop naumjeHata ca rnaykomMom OTBOPEHOT yria Ha Tonu-
KasnHoj MejMKaMeHTO3HOj Tepanuju.

MeTtope papa PeTpocnekTBHa aHanusa npernejaHunx naumje-
HaTa ca r1layKoMOM OTBOPEHOT yra.

Pesyntatm [NosehaHa je nHumaeHua niaekca brio n to ymepe-
HVX 1 y3HanpefoBanux rpagyca y rpynu npuMapHor riaykoma
OTBOPEHOT yrna 1 nceyfoekcdonujaTmBHor rnaykoma. lenpu
NaHesn cKasna: Haj3acTyrsbeHuju je rpagyc /b (y POAG un ncey-
poekcoonmjatriBHoM rnaykomy). EBanopatvsHa popma BIMO je
Haj3acTyn/beHuja y cBe Tpy Tepanujcke rpyne. Bucokm npoue-
HaT CyBOr OKa noTBpheH je Ko nauujeHaTa ca anjankoBaHOM
HajBLLOM KOHLIEHTPALIMjOM KOH3epBaHca.

3aksbyyak b0 6y Tpe6ano NpaBoBpeMEHO A1jarHOCTUKOBATY
1 neuntu. CyBO OKO MMa yTuMLIaja Ha MOCTOMEPaTUBHM XMPYPLL-
KV VICXOA 1 BUAHY OLUTPUHY, Te paay nobosbluarba KoMminjaHce
1 KBaNMTETa XKMBOTA NaLyjeHaTa Tpeba KOpUroBaTy 3HaKe Cy-
BOT OKa V1 MPUMEHUTM NeKoBe 6e3 KoH3epBaHca.

KmbyuHe peuun: rnaykom; 60onect noBplUviHe oKa; CyBO OKO;
KOH3epBaHC
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Useful histological findings in incisional biopsies
of oral squamous cell carcinoma
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SUMMARY

Introduction Oral squamous cell carcinoma (OSCC) is one of the most common head and neck cancers.
Objective The aim of this study was to investigate the histopathological features of OSCC specimens ob-
tained from incisional biopsies and to alert clinicians to the importance of more representative biopsies.
Methods Forty-eight OSCC samples were obtained from incisional biopsies and classified by Bryne's
score. The following morphological features were analyzed: invasive front, invasiveness, apoptotic cells,
atypical mitosis, giant cells, acantholysis, ulceration, necrosis, calcification, surface epithelium, granulation
tissue, desmoplasia, tissue invasions, inflammatory infiltrate and tumor thickness.

Results Ten (21%) cases were classified as high grade malignancies and 38 (79%) as low grade. Apoptotic
cells (n = 26), atypical mitosis (1-2/20x; n = 38), giant cells (n = 8), acantholysis (n = 5), necrosis (n = 5),
calcification (n = 1), granulation tissue (n = 32), desmoplasia (n = 4), perineural invasion (n = 2), muscular
invasion (n = 8), invasion of salivary gland tissue (n = 3), vascular invasion (n = 10), and chronic inflamma-
tion (n = 33) were observed. Vascular invasion (p = 0.04, Pearson’s x* test) and necrosis (p = 0.04, Pearson’s
X? test) were significantly associated with cases of high-grade malignant tumors. Atypical mitosis was
associated with a greatest tumor thickness (p = 0.04, Fischer's exact test).

Conclusion This study suggests that incisional biopsies may be useful and significant as they can show
histopathological variables that are important to classify oral squamous cell carcinomas into low grade
and high grade according to Bryne's score, which was used in this study. Thus, more representative
biopsies might be useful to achieve this and allow a more accurate planning.
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INTRODUCTION

Squamous cell carcinoma (SCC) is one of the
most common head and neck cancers. Tradi-
tional risk factors such as smoking and alcohol
consumption are frequently associated with
this cancer [1]. Local invasion, regional lymph
node involvement and distant metastasis are
clinical parameters used to define the TNM
stage (T: size or extent of the primary tumor; N:
number of lymph nodes involved; M: presence
or absence of metastases). This staging system
continues to be the best predictor of prognosis
and a fundamental tool for the definition of
therapy [1, 2]. However, the TNM system does
not consider individual histological features of
tumors [3]. In this respect, tumors classified as
being in an early stage and treated adequately
may present an unfavorable evolution and may
be fatal, whereas patients with more advanced
tumors that have a poor prognosis can exhibit
a favorable evolution, demonstrating a lack of
accuracy of the TNM system in establishing a
prognosis [3].

Careful evaluation of the histopathological
features of SCC is of fundamental importance
for its diagnosis. In addition, it provides an im-

portant parameter for the adoption of thera-
peutic management and to predict the possible
clinical course of the disease [4]. Several histo-
logical grading systems designed to predict the
biological behavior of oral squamous cell car-
cinoma (OSCC) have been proposed [3, 5-8].
Furthermore, various histological parameters
of prognostic value are being studied: inflam-
matory infiltrate, tumor thickness, degree of
keratinization, depth of tumor invasion, pat-
tern of invasion, perineural invasion, vascular
invasion, eosinophilia and foreign body reac-
tion, among other morphological features [4,
6,9, 10].

According to Foschini et al. [11], incisional
biopsies from early oral SCCs could provide
prognostic parameters to assess metastatic po-
tential and avoid unnecessary dissection.

OBJECTIVE

The objective of the present study was to inves-
tigate retrospectively the histopathological fea-
tures of 48 cases of OSCC obtained from inci-
sional biopsies, diagnosed at the Laboratory of
Surgical Pathology in the School of Dentistry
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of the Federal University of Bahia (Universidade Federal
de Bahia - UFBA), in order to permit oral pathologists
to issue a more detailed histopathological report and to
alert clinicians to the importance of more representative
biopsies.

METHODS
Specimens

In a retrospective study, OSCC specimens stored from
2002 to 2011 in the archives of the Surgical Pathology
Service, School of Dentistry, UFBA, were analyzed. The
sample consisted of 48 formalin-fixed paraffin-embedded
(FFPE) oral SCC specimens obtained from incisional bi-
opsies. The inclusion criterion was sufficient biological
material in good condition in the paraffin blocks. Suf-
ficient biological material was defined as stromal tissue
infiltrated by an evident squamous carcinoma and useful
for histopathological diagnosis. Clinical data such as gen-
der, age, tumor location and gross pathology of the tumor
were obtained from the anatomopathological records. This
study was approved by the Ethics Committee of the School
of Dentistry (Protocol # 235.138), Federal University of
Bahia (FOUFBA).

Histopathological analysis

For histological analysis, 5 um thick sections were cut
from all FFPE specimens. The slides of each case were
stained with hematoxylin-eosin and submitted to a light
microscope histological assessment by two different ex-
aminers. The cases were evaluated according to the system
proposed by Bryne et al. [ 8], which takes into consid-
eration four morphological features: degree of keratini-
zation, nuclear pleomorphism, pattern of invasion, and
inflammatory infiltrate. The mean score was obtained by
the sum of scores attributed to each morphological fea-
ture divided by the number of parameters used, in order
to prevent possible bias. A score of 1.0 to 2.5 was classi-
fied as low grade of malignancy and a score of 2.6 to 4.0
as high grade of malignancy. Furthermore, the following
morphological features were analyzed as described by
Woolgar and Triantafyllou [12]: invasive front (obvious/
confusing), and invasiveness (microinvasive/invasive),
giant cells, desmoplasia, perineural invasion, muscular
invasion, glandular invasion, vascular invasion, presence
of apoptotic cells, atypical mitosis (1-2/20x), acantholysis,
ulceration, necrosis, calcification, surface epithelium and
granulation tissue. The presence of stromal and paren-
chymal eosinophils [9], lymphocytes and neutrophils [13]
was also evaluated. All of histopathological features were
compared with histological grade of malignancy. In addi-
tion, the tumor thickness [14] of the incisional biopsies
was compared with all histological findings. The tumor
thickness was measured from de surface of the tumor to
the deepest point of invasion.

Statistics

Differences between groups were evaluated using Pearson’s
X’ test or Fisher’s exact test. All data were analyzed with
the Minitab® 15 (Minitab Inc., State College, PA, USA)
statistical software. A p < 0.05 was set to be statistically
significant.

RESULTS

Thirty-two (66.7%) of the 48 OSCC cases occurred in men,
and 16 (33.3%) occurred in women. Patient age ranged
from 27 to 92 years (58.12 + 13.47 years). Twenty-nine pa-
tients were 60 years old or younger (49.67 + 6.20), and 19
were older than 60 years (72.45 £ 9.85). The most common
site of OSCC was the floor of the mouth (n = 14), followed
by the tongue (n = 13), palate (n = 9), gingiva (n = 4),
lower lip (n = 1), buccal mucosa (n = 3) and vestibule mu-
cosa (n = 1). Some SCCs did not have any site data (n = 3).
The gross pathology ranged from 0.8 mm to 22 mm
(mean: 9.1 mm).

A summary of histopathological findings is presented
in Table 1, and Figures 1A-D highlight several histopatho-
logical findings. Using the classification of Bryne et al. [ 8],
10 (21%) cases were classified as high grade of malignancy
and 38 (79%) as low grade (Tables 1 and 2).

Table 1. Morphological features according to the system proposed
by Bryne et al. [8]

Histopathological features n=48 (%)
Keratinization (grade)
1 -intense 13 27.1
2 - moderate 5 10.4
3 — minimal 20 41.7
4 - absent 10 20.8
Nuclear pleomorphism (grade)
1 (>75% mature cells): minimal 20 41.7
2 (50-70% mature cells): moderate 15 31.2
3 (25-50% mature cells): abundant 7 14.6
4 (0-25% mature cells): extreme 6 12.5
Pattern of invasion (grade)
| 14 29.2
] 24 50
11l 9 18.7
I\ 1 2.1
Lymphoplasmacytic infiltrate (grade)
1 -intense 16 334
2 - moderate 10 20.8
3 - mild 21 43.7
4 - absent 1 2.1

n - number of cases

With respect to greatest tumor thickness and histologi-
cal findings, only atypical mitosis was significantly associ-
ated with greater tumor thickness, in which those OSCCs
with a tumor thickness greater than 9 mm showed a high
incidence of mitosis (p = 0.04, Fisher’s exact test) (Table 3).

This study found a chronic inflammatory infiltrate in
33 cases in addition to mixed (n = 12) and acute (n = 2)
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Figure 1. A - low grade OSCC with obvious invasive front (hematoxylin
and eosin staining); B - low grade OSCC exhibiting perineural invasion
(hematoxylin and eosin staining); C — high grade OSCC exhibiting mus-
cular invasion (hematoxylin and eosin staining); D — high grade OSCC
invading salivary gland (hematoxylin and eosin staining)

Table 2. Histopathological features of the OSCCs and malignancy
grade

g;:ﬁzasthdoglcal Hl(?jhzg;(a);ie %) L<():v=g;a8<;le (%) p*
Necrosis 2 4.2 3 6.3 | 0.04
Calcification 1 2.11

Acantholysis 5 104 | 0.19
Ulceration 3 6.2 14 29.2 | 0.68
Surface epithelium 8 16.7 35 729 | 013
Granulation tissue 8 16.7 28 583 | 0.68
Giant cells 1 2.1 9 18.7 | 0.34
Vascular invasion 4 8.4 6 12.5 | 0.04
Perineural invasion 1 2.1 1 2.1 | 0.56
Glandular invasion 3 6.2 |0.16
Muscle invasion 1 2.1 7 14.6 | 0.52
Desmoplasia 1 2.1 3 6.2 | 0.62
Atypical mitoses 7 14.6 26 542 | 0.1
Apoptotic cells 2 4.2 24 50 |0.72
Lymphocytes 4 8.4 13 27.1 | 0.73
Neutrophils 1 2.1 3 6.2 |0.79
Eosinophils 2 2.1 5 10.4 | 0.58

* Pearson’s X2 test
n - number of cases

inflammatory infiltrates and a confusing front in 34 cas-
es. We did not observe microinvasive cancer. In addition,
there was no association between clinical data and histo-
logical features (p > 0.05, Fisher’s exact test).

Association between the morphological
parameters and malignancy grade

Inflammatory infiltrate and malignancy grade

Lymphocytes invading the tumor parenchyma were ob-
served in 17 (35.4%) cases, most of them low-grade ma-
lignant tumors (n = 13, 76.5%), but the result was not sta-
tistically significant (p = 0.73, Pearson’s x> test). Similarly,
neutrophils invading the tumor parenchyma were observed
in four (8.3%) cases, three of them low-grade malignant

‘ doi: 10.2298/SARH1608384I

Table 3. Histopathological features of the OSCCs and tumor thickness.

Histopathological Features Tumor Thickness p*
>3,<9m(n) ‘ >9 mm (n)
Inflammatory infiltrate
Present 18 26 0.28
Absent 4
Keratinization
Present 14 24 0.14
Absent 1 9
Necrosis
Present 1
Absent 13 34 1.00
Calcification
Present 1 0.29
Absent 13 34
Acantholysis
Present 3 2 0.14
Absent 1 32
Ulceration
Present 6 1 0.52
Absent 8 23
Surface epithelium
Present 13 30 1.00
Absent 1 4
Granulation tissue
Present 1 25 1.00
Absent 3 9
Giant cells
Present 4 6 0.45
Absent 10 28
Vascular invasion
Present 5 6 0.26
Absent 9 28
Perineural invasion
Present 2 1.00
Absent 14 32
Glandular invasion
Present 3 0.54
Absent 14 31
Muscular invasion
Present 3 4 0.40
Absent 11 30
Desmoplasia
Present 1 3 1.00
Absent 13 31
Atypical mitosis
Present 8 30 0.04
Absent 6 4
Apoptotic cells
Present 2 24 0.00
Absent 12 10

*Fisher’s exact test
n - number of cases

tumors (p = 0.79, Pearson’s x* test). In addition, eosinophils
were detected in seven (14.6%) cases, most of them (n = 5)
low-grade malignant tumors (p = 0.58, Pearson’s y’ test).
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Vascular, glandular, muscle, and perineural invasion and
malignancy grade

No significant association was observed between grade of
malignancy and glandular (p = 0.16), muscle (p = 0.52) or
perineural invasion (p = 0.56, Pearson’s x* test for all as-
sociations). However, vascular invasion was significantly
associated with cases of high-grade malignant tumors
(p = 0.04, Pearson ¥’ test).

Apoptotic cells and malignancy grade

Apoptotic cells were detected in 26 (54.1%) cases; only two
of them were high-grade malignant SCCs, and 24 were
low-grade tumors. There was no statistically significant
association (p = 0.72, Pearson’s X* test).

Giant cells and malignancy grade

Giant cells were detected in 10 (20.8%) cases, including
only one high-grade malignant tumor. No association was
observed between the presence of giant cells and grade of
malignancy (p = 0.34, Pearson’s * test).

Necrosis and malignancy grade

Necrosis was observed in five (10.4%) cases and was as-
sociated with high grade of malignancy (p = 0.04, Pearson’s
X° test).

DISCUSSION

Although oral pathologists encounter difficulties in the
histopathological analysis of incisional biopsies of OSCCs
due to their size and depth, it is important that the histo-
pathological reports include detailed morphological in-
formation with more precise definitions and descriptions
rather than only the proposed diagnostic. Careful descrip-
tion of the observed histopathological features can be of
high prognostic value and may contribute to the choice of
treatment in some cases. Sometimes the incisional biopsy
may not be representative of the entire tumor or may not
comprise the more advanced part of the tumor, and a new
biopsy may therefore be required. In view of these con-
siderations, the present study evaluated a series of cases
of OSCC, focusing on these individual histopathological
features in incisional biopsies, in an attempt to associate
these features with the histological grade of malignant tu-
mors and other aspects such as the greatest diameter of
the incisional biopsies. These histopathological features
are discussed below.

The invasive front of the tumor is not always obvious
[12], as observed in the present study, in which most cases
exhibited an invasive front with a confusing pattern. Ac-
cording to Woolgar and Triantafyllou [12], it is important
that an incisional biopsy be of sufficient size and depth to
include part of the advancing invasive front of the tumor.
Ideally, the deep invasive front should be included, but if

not, as in the case of large tumors, the peripheral (lateral)
front is often sufficiently representative to permit provi-
sional evaluation. In the present study, the advancing front
was not always included, with many biopsies not having
the ideal size or depth to permit visualization of the in-
vasive front.

Different regions of the same tumor frequently exhibit
different patterns of invasion, but the most aggressive pat-
tern should be recorded. For this purpose, Bryne et al. [8]
proposed a traditional classification evaluating the predic-
tive value of the pattern of invasion at the tumor interface
on a scale from I to IV: pattern I, well-demarcated, broad
tumor invasion; pattern II, finger-like tumor invasion or
through separate tumor islands, with a stellate appearance,
forming strands, cords or solid bands; pattern III, invasive
islands of the tumor with more than 15 cells per island;
pattern IV, invasive tumor islands with fewer than 15 cells
per island, including a single invasive cell. This scale was
expanded by Brandwein-Gensler et al. [6], who included
pattern V, defined by the presence of dispersed satellites at
a distance of 1 mm or more from the tumor. In the present
study, the invasion patterns I and II were predominated.

Some authors suggested the classification of a tumor
as microinvasive if it is confined to the papillary lamina
propria, or as superficially invasive if it remains confined
to the reticular (deep) lamina propria without involvement
of submucosal tissues. However, the term “superficially in-
vasive” cannot be applied to tumors located in the alveolar
process of the mandible or in the gingival mucosa due to
the absence of submucosa [12]. In the present study, there
were only four cases of OSCC in the gingival mucosa and
all of them were low-grade tumors.

Accumulation of giant cells in SCCs is a rare finding
but has been reported in cutaneous SCCs [4, 15]. In the
present study, giant cells were detected in eight cases of
OSCC. Despite the non-specificity of giant cells observed
in this study, it was not possible to associate the presence of
these cells with the reactive nature of the tumor, although
macrophages were frequently observed in the center of
some tumor islands, and a foreign body-type giant cell
reaction may occur near areas of keratinization.

Desmoplasia is a histological pattern characterized by
the presence of hyaline stroma and a minimal cell infiltrate
consisting of spindle-shaped tumor cells or, occasionally,
by a fascicular pattern [12, 16]. In non-cutaneous tumors,
the presence of desmoplasia has been associated with a
malignant phenotype [16]. In the present study, desmo-
plasia was observed in four cases of OSCC. Despite the
importance of this finding, little attention has been given
to desmoplasia in histological grading systems of OSCCs.
However, its presence seems to be important for tumori-
genesis and metastasis [12].

Perineural invasion is an important predictor of surviv-
al in patients with SCC of the oral cavity and oropharynx
[17]. According to Chatzistamou et al. [14], the shape of
the tumor (ill- or well-defined) is also associated with the
presence of perineural invasion, as its incidence is almost
twice as high for ill-defined tumors as for well-defined
ones. Other authors report that tumors presenting peri-
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neural invasion are more likely to develop metastases [18].
The depth of the biopsy may have influenced this finding,
as only two cases exhibited perineural invasion. However,
in 202 tongue SCCs, Rodrigues et al. [2] observed peri-
neural invasion in almost 15% of samples.

There is extensive discussion about whether sialad-
enotropism should be regarded as invasion, considering
its association with increased local recurrence [19]. It is
therefore important to include the depth and extent of
SCCs in the histopathological report [12]. In the present
study, glandular invasion was observed in only three cases
of SCC. These were low-grade malignant tumors that oc-
curred in the floor of the mouth, tongue border, and ret-
romolar region, sites where well-differentiated glandular
tissue is usually found.

Vascular invasion can be identified when tumor cell ag-
gregates are found within clear spaces that are completely
lined by endothelial cells. Invasion of thin-walled vessels
is more common, whereas invasion of muscular vessels is
rare [12]. According to Rodrigues et al. [2], vascular inva-
sion is more frequent than perineural invasion in tongue
SCC, and this was also seen in this study in incisional bi-
opsies. In the present study, four (36.3%) of the 11 cases
with vascular invasion were high-grade malignant tumors
and this difference was significant. According to Chandler
et al. [20], muscular invasion influences the type and ex-
tent of treatment of OSSC. In the present study, muscular
invasion was observed in only eight cases of OSCC, most
commonly in the tongue.

In this study, apoptotic cells were detected in 26 (54.1%)
cases of OSCC. Apoptosis plays an important role in the
removal of aberrant cells that can lead to the development
of tumors. The relationship between cell growth and cell
death (apoptosis) in cancer will predict the rate of tumor
growth. Apoptosis is increased in pre-malignant and malig-
nant oral lesions and is the main pathway of cell regulation
[21]. On the other hand, according to Aoyama et al. [22],
the presence or absence of mitosis is a significant indicator
of neoplastic atypical squamous lesion of the uterine cervix.
In the present study, atypical mitosis was found in 38 cases
of OSCC and their presence was found significant in those
cases with tumor thickness larger than 9 mm.

In the present study, 10.4% (n = 5) of OSCCs exhibited
tumor islands with acantholysis. Honings et al. [23] found
no association between the presence of acantholysis and
tumor prognosis in SCC of the trachea.

The degree of keratinization of oral SCCs is a parameter
of the histological grading system proposed by Bryne et al.
[8]. According to Matos et al. [10], keratinization tends to
be low in metastatic SCCs. This seems to be true since in
the present study no keratinization was observed in 70%
(n = 7) of high-grade malignant SCCs.

A surface epithelium was seen in most of the OSCC
cases studied (n = 43). This finding was significant when
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associated with well-differentiated OSCC. Occasionally,
the origin of the overlying surface epithelium is less obvi-
ous in some tumors present in the lamina propria or sub-
mucosa. This is often the case when the area biopsied is an
intact area adjacent to the tumor [12]. On the other hand,
in a 2013 study of 36 OSCCs, 50% showed ulceration [24],
but this feature was present in 37 cases of the present study.
Other minor findings included calcification and necrosis.
Necrosis was observed in five (10.4%) of the cases studied
and was associated with high grade of malignancy. With
respect to necrosis, Honings et al. [23] found no associa-
tion between the presence of this histological feature and
tumor prognosis in SCC of the trachea.

The chronic inflammatory response influences the
prognosis of SCC, with a high-density [6, 9, 14] or low-
density [10] infiltrate being associated with a better prog-
nosis or regional metastases, respectively. According to
Chatzistamou et al. [14], the presence of a stromal chronic
inflammatory infiltrate is associated with the shape of the
tumor (ill- or well-defined). In this respect, well-defined
tumors exhibit an intense chronic inflammatory infiltrate
and are associated with a favorable prognosis. On the other
hand, tumors not associated with stromal inflammation
exhibit a more aggressive growth pattern accompanied by
a more expansive shape (ill-defined). However, there is
clear evidence that the immune and inflammatory cells
can invoke both tumor-promoting and tumor-antagoniz-
ing effects, depending on the context and cell types [2].

The role of eosinophils in carcinogenesis is still a mat-
ter of discussion. In the present study, eosinophils were
more frequently detected in low-grade malignant tumors
(74.1%), but the difference was not significant. Despite
this, Goldsmith et al. [25] showed eosinophilia to be the
variable that most influenced a less aggressive clinical
course of SCCs. Lundqyvist et al. [9] found no prognostic
value in the presence of eosinophils in most of the SCC
cases studied, and there was no correlation with treatment
response or recurrence.

Tumor-infiltrating neutrophils have been associated
with a poor clinical course of different types of cancer
[18]. In the present study, neutrophils invading the tumor
parenchyma were observed in four cases of SCC, three of
them low-grade malignant tumors. These findings differ
from those found by Trellakis et al. [13], who found that a
high neutrophil infiltration was independently associated
with a poor prognosis of head and neck SCCs. Further
studies are necessary to clarify this matter.

In conclusion, this study suggests that incisional biop-
sies may have considerable significance as they can show
histopathological variables that are important to classify
OSCCs into low grade and high grade in accordance with
Bryne’s score used in this study. Thus, more representative
biopsies might be useful to achieve this and allow a more
accurate planning.
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3Hauaj UHUM3NOHe bUoncuje opanHOT CKBAaMOLLE/IYIapHOT KapLUHOMA 33

Ba/IMAHOCT XUCTONATO/IOLWIKOr Ha/sa3a

AnHa bapoc cmepum', Onasuja Kano Akuto LLlaBujep? Mapuja KpuctuHa Temwenpa KaHrycy?, JlycujaHa Mapuja NMeapenpa
Pamarbo*, MBaH Mapceno loHcansec Arpa’, *KeaH HyHec goc CaHToc?

'pxaBHun yH1Bep3uTeT bauje, Cromatonowku daxyntet, Cansagop, bavja, Bpasun;

[ipxaBHu yHUBep3uTeT banje, Ctomatonowku pakynter, labopatopuja 3a xupypLuky natonorujy, Cansagop, bauja, bpasun;
3[pxaBHu yHBep3uTeT banje, Cromatonowku pakyntet, Kateipa 3a npeBeHTUBHY cTomatonorujy, Cansagop, bawja, Bpasun;
*[lpxaBHu yHuBep3uTeT bauje, CromatonoLwku dpakyntet, Kateppa 3a ctomatonorujy, Cansagop, bawja, bpasun;

bonHnua, Apuctugec Mantes’, Operbetbe 3a xupypruijy rmase v Bpata, Cansagop, bavja, bpasun

KPATAK CAZIPXKAJ

YBopa OpanHu ckeamouenynapHu kapuuHom (OCLIK) jepaH je
of Hajuewhyx KaHLepa rnase v Bpara.

Linm papa Ll oBe cTyauje 610 je fa ce nctpaxe xucrona-
TonowKe ocobrHe y3opaka OCLIK gobujeHrx nHUmM3njanHum
6roncmrjama, Te fja Ce CKPeHe NaXkka KINMHNYapyiMa Ha BaXKHOCT
penpeseHTaT!BHMjUX Broncuja.

Metope papa O6yxsaheHa cy 48 y3opka OCLIK gobujeHa nH-
Lyi3unjanHum brioncujama n knacnudrkosaHmx npema bpuHeosoj
ckanu. AHanusmpaHe cy cnefiehe KapakTepucTuKe: HBa3VBHU
bPOHT, MHBa3MBHOCT, anonToTnyHe henuje, aTNUyYHa MMTO3a,
LIMHOBCKe henuje, akaHTONM3a, ynuepaLmja, HeKpo3a, Kanyu-
duKaumja, NOBPLUMHCKU ENUTENNjYM, FPaHyNaLOHO TKUBO,
Jecmonnasuja, MHBasmje TKMBa, MHGNaMaTopHU HGUATPAT U
nebrbrHa Tymopa.

Pesyntatu [leceT (21%) cnyyajeBa KnacudUKOBaHO je Kao Ma-
NNFHUTET BUCOKOT CTeneHa, a 38 (79%) Kao ManurHmuTeT HUCKOT
cTeneHa. YoueHu cy anontotuyHe henuje (n = 26), aTunuyHa
muTo3a (1-2/20x; n = 38), LInHoBcke henuje (n = 8), akaHToNM3a
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(n=5), Hekpo3a (n = 5), Kanumdukauwja (n = 1), rpaHynaLMoHo
TKMBO (n = 32), gecmonnasuja (n = 4), neprHeypasnHa nHBasuja
(n = 2), myckynapHa nHBaswja (n = 8), MHBa3wja TKMBa NJbyBa-
YHe xne3ge (n = 3), BackynapHa nHeasuja (n = 10) © XxpOHNYHO
3anasbetbe (n = 33). BackynapHa uxHsasuja (p = 0,04, lNMupcoHos
X>-TecT) 1 Hekpo3a (p = 0,04, MMPCOHOB X?-TeCT) 3HauajHo Cy Mno-
Be3aHU Ca ClyyajeBrMa TYMopa BUCOKOT CTeMneHa MaanrHuTeTa.
ATunmnYHa MrTO3a je NoBe3aHa ca BENIMKOM AebsbrHOM TyMmopa
(p = 0,04, DuLwEepPOB er3akTHU TecT).

3aksmpyuak OBa cTyguja cyrepuile fa nHUM3ujanHe buoncuje
MOTY MMaTV BENVKY BaXXHOCT, jep MOTy yKa3aTu Ha XxucTona-
TOJIOLIKE YMHMOLE KOju Cy 3HavajHK 3a nogeny OCLIK Ha oHe
BUCOKOT 11 HUCKOT CTeneHa npeMa bprHeoBoj ckanu, Kopuihe-
Hoj y oBoM paay. Ctora 61 penpeseHTaTvBHUje brioncmje morne
61TV 0f KOPMCTM KaKo 61 Ce MOCTIrao HaBefeHM LUb U KaKo
61 6uno omoryheHo 6osbe NnaHuparbe.

KrmbyuHe peun: opanHe Heonnasme; opanHu KapLunHoMm, avja-
rHO3a; XMCTONATOJOLLKO Frpagupatrbe; CKBaMoLienynapHu Kap-
LIMHOM, MaToNOorja; CKBaMOLeNynapHU KapLUyHOM, Xpypruja

MpuxsaheH « Accepted: 09/12/2015
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SUMMARY

Introduction No consensus has been reached yet on the surgical approach for treatment of condylar
fractures.

Objective The aim of this study was to present modified Risdon approach (without facial nerve identi-
fication) in the treatment of subcondylar mandibular fractures.

Method This is a retrospective study of a period 2005-2012. During this seven-year period, 25 condylar
mandibular fractures in 22 men and three women (19-68 years old) were treated by modified Risdon
approach without identifying the facial nerve. The main inclusion criterion was subcondylar fracture
according to Lindahl classification.

Results No additional morbidity related to postoperative complications, such as infection or salivary fis-
tula, was observed in this series. Only two (8%) patients developed temporary weakness of the marginal
branch of the facial nerve, which resolved six weeks postoperatively. Each patient achieved good mouth
opening postoperatively. Scar was camouflaged in the first cervical wrinkle. Two patients developed
temporomandibular joint dysfunction. No patient had postoperative occlusal disturbance. In all of the
patients good aesthetic result was achieved in a two-year follow-up.

Conclusion In comparison with techniques described in the literature, the main advantages of the modi-
fied Risdon approach are the following: no need for facial vessels identification; direct, fast, and safe
approach to mandibular angle and subcondylar region; relatively simple surgical technique and good
cosmetic result — due to aesthetically placed incision. This approach could be recommended for subcon-

dylar fracture as a simplified and safe procedure.

Keywords: subcondylar fracture; extraoral approach; open reduction

INTRODUCTION

Open approaches for treating patients with
mandibular fractures have been used in the
modern era of maxillofacial traumatology
since the implementation of internal fixation
[1]. No consensus has been reached yet over
the surgical approach for treatment of condylar
fractures. However, many authors support an
opinion that open reduction and internal fixa-
tion provide good functional outcome [2, 3].
Beside intraoral endoscopic-assisted surgical
procedures, the conventional extraoral treat-
ment approaches, such as the submandibular,
retromandibular (transparotid and retroparot-
id), preauricular and modified Risdon approach
are still in use. Some of these approaches, like
transparotid, are very complex, and require iden-
tification and preservation of certain anatomical
structures like buccal and marginal branches of
the facial nerve, which is time consuming sur-
gery [4]. On the other side, postoperative neu-
ropraxia of the mandibular branch of the facial
nerve (MBFN) has been reported as the main
complication of the classic Risdon’s procedure
and care should be taken to minimize this risk
[5]. In order to avoid this complication conven-
tional approaches have been modified [6, 7, 8].

In order to reduce this risk, some authors
recommend direct access to the mandible
through submandibular gland without identi-
fication of the MBFN. This procedure involves
elevating the superior flap and can be used for
mandibular fractures as well [1, 5]. The routine
exploratory identification of the MBFN nerve
is still a matter of debate.

OBJECTIVE

The aim of this study is to describe modified Ris-
don approach (without facial nerve identification)
in surgical treatment of subcondylar mandibular
fractures and to examine the effectiveness of this
method in open reduction and internal fixation.

METHODS
Surgical technique

Modified Risdon approach to the subcondylar
region was performed under general anesthe-
sia. To control bleeding, the surgical site was
infiltrated with a solution of lidocaine and epi-
nephrine (1:80,000).
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There are several important anatomical landmarks for
this procedure: 1. platysma layer; 2. superficial layer of
deep cervical fascia (SLDCF) - investing fascia; 3. anterior
superior border of sternocleidomastoid muscle (SCMM),
and 4. posterior border of submandibular gland (SG).

The periangular incision was placed into the first cer-
vical crease 1.5-2 cm from the gonion, being about 5 cm
long (Figure 1). After skin and subcutaneous tissue inci-
sion, platysma was dissected carefully in order to preserve

6 7
.] DEVON INDUSTRIES, INC.
] 2

Figure 1. Placement of periangular incision

Figure 2. Platysma layer

Figure 3. Cutting of the superficial layer of deep cervical fascia - point
of entry into subfascial space

doi: 10.2298/SARH1608391N

SLDCEF because the MBEN is just above or adherent to the
mentioned fascia (Figure 2). SLDCF was incised meticu-
lously at the precise determined localization, 2 cm below
the mandibular angle and above the anterior border of the
SCMM (Figure 3). The subfascial space (under SLDCF)
was entered using blunt scissors between the anterior bor-
der of the SCMM (landmark #3) and posterior border of
the SG (landmark #4). This space is avascular and safe - it
represents a keyhole for this approach. Dissection, which
could be carried out either by scissors or fingertip, was
continued further towards the angle of the mandible. It is
very easy to identify lower border of the mandibular angle
by palpation and elevation of SLDCF with overlying tissue.
This manoeuvre provided exposure of pterygo-masseteric
sling. It has to be highlighted that this approach does not
require visualization and identification of the MBFN. Mild
retraction of submandibular gland anteriorly and sterno-
cleidomastoid muscle posteriorly provides enough space
for safe incision of periosteum along the lower border of
the mandibular angle (Figure 4). Masseter muscle was then
stripped from the angle and along the posterior border of
the ramus to identify fracture line and bony fragments.
Adequate subperiosteal dissection over the mandibular

i i
Figure 4. Safe incision of periosteum along the lower border of the
mandibular angle

Figure 5. Bony fragments after reduction
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Figure 6. Preoperative cone beam computed tomography (SCANORA®
3Dx, SOREDEX, Tuusula, Finland): a) preoperative postero-anterior ra-
diogram 3D; b) preoperative 3D picture of left the right subcondylar
fracture

Figure 7. a) Postoperative ortopantomogram; b) Postoperative pos-
tero-anterior radiogram

ramus provided good exposure of the fracture site in order
to reduce the fracture fragments and to place internal fixa-
tion (Figure 5). Retromandibular vein could be visualized
posteriorly and should be preserved.

The access to the fracture site with this approach usu-
ally takes between five and 10 minutes and there is no sig-
nificant bleeding. In all cases a plating system was used for
rigid internal fixation. The wound was irrigated, checked
for hemostasis, and closed in the following four layers:
the periosteum, superficial cervical fascia with platysma,
subcutaneous layer, and skin. Skin was closed with intra-
dermal suture. A suction drain was usually removed after
two days. X-rays showed preoperative findings and ap-
propriate anatomic reduction (Figures 6 and 7).

Patients

Twenty-five patients with mandibular fractures at 34 sites
including subcondylar enrolled in this study. There were
22 male and three female patients, ranging from 19 to 68
years of age. They were surgically treated at the Depart-
ment of Maxillofacial Surgery between 2005 and 2012 us-
ing a modified Risdon approach without identifying the
facial nerve (Table 1). The other fracture sites were treat-
ed using open reduction with an intraoral approach, or
combined approaches in some complex cases. The routine
preoperative investigation comprised clinical examination
and digital ortopanoramic and posterior-anterior radio-
grams of the mandible. All the patients selected for open
reduction and internal fixation had posttraumatic mal-
occlusion and showed radiological signs of the displaced
fracture. The main inclusion criteria in this study group
were displaced subcondylar fractures according to Lindahl
classification with occlusal disturbance and deflection [9].
In all patients postoperative review of above mentioned
radiograms were compared with the preoperative ones and
the following clinical signs were noted: mouth opening,
occlusion, temporomandibular joint (TM]) dysfunction
and facial nerve damage.

RESULTS

In all patients good anatomical position of bone fragments
were achieved. No postoperative complications, such as
infection or salivary fistula, were observed in this series.
Only two (8%) patients developed temporary weakness
of the MBEN, which resolved six weeks postoperatively.
Each patient achieved good mouth opening with no de-
flection. Two patients developed TM] dysfunction, click-
ing that was treated conservatively (Table 1). No patient
had postoperative occlusal disturbance. In all the patients
good aesthetic results were achieved.

DISCUSSION

Risdon has described submandibular approach for TMJ
ankylosis in 1934, which has been traditionally used for
many years [10]. In 1963, Ginestet et al. [11] illustrated a
curve-shaped incision at the mandibular angle for extra-
oral ectopic wisdom teeth extraction, without detailed de-
scription of the procedure. Using Risdon approach, Nam et
al. [12] described treatment of subcondylar fracture trough
submandibular incision placed 3 cm or more below the
inferior border of the mandible because of the close vicin-
ity of the MBFN. This is a classic submandibular approach
that is technically demanding because of longer route to
fracture site and more difficulties in fragment reducing
and plating. The use of periangular incision provides di-
rect access to the angle of the mandible and is closer to
the subcondylar area. Furthermore, surgical anatomy of
the MBEN presents great variability in the literature [13,
14, 15]. Ziarah and Atkinson [16] pointed out that the
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Table 1. Open reduction group

= c > g (o)) 5 8\ g—?,?
a 5 & 3 ‘% g z £ =5 £ :E
= n < £ g g ] 8 =] 3 2 2

= = [ o o _% = P&
1 M 33 L/D Left IPV Normal Good No no 16
2 M 44 L/D Bilateral IPV Normal Good No no 17
3 M 20 L/D Left IPV Normal Good No no 20
4 M 52 L/D Left IPV Normal Good No no 18
5 M 27 L/D Left IPV Normal Good NO yes 18
6 M 41 L/D Left IPV Normal | Good R'gcrl‘itJ(MJ yes 72
7 M 21 L/D Left IPV Normal Good No no 60
8 M 19 L/D Left IPV Normal Good No no 65
9 F 41 L/D Left FFH Normal Good No no 60
10 M 19 L/D Left IPV Normal Good No no 60
1 M 68 L/D Bilateral IPV Normal Good Deviation no 57
12 M 54 L/D Left IPV Normal Good No no 56
13 M 41 L/D Left FFH Normal Good No no 62
14 M 32 L/D Right IPV Normal Good No no 15
15 M 28 L/D Right FFH Normal Good No no 18
16 M 29 L/D Right IPV Normal Good No no 32
17 F 48 L/D Right TA Normal Good No no 24
18 M 31 L/D Right IPV Normal Good No yes 30
19 M 21 L/D Right IPV Normal Good No no 66
20 M 24 L/D Right IPV Normal Good No no 48
21 M 39 L/D Right IPV Normal Good No no 36
22 M 27 L/D Right IPV Normal Good No no 48
23 M 28 L/D Left FFH Normal Good No no 60
24 F 29 L/D Left TA Normal Good No no 48
25 M 56 L/D Left WRI Normal Good No no 48

ID - patient ID; Lindahl - classification (M — medial overlap, L - lateral overlap, NO - no overlap, ND - no displacement, SD - slight displacement, MD — moderate
displacement, D - dislocation); TMJ — temporomandibular joint; IPV - interpersonal violence; FFH - fall from height; TA - traffic accident; WRI - work related injury

MBEN could be traced 0.2-1.4 cm below the mandibular
angle. Hayes Martin manoeuvre, described within sub-
mandibular approach, may not always be considered safe
[17]. Because of that, other authors suggest identifying and
dissecting the MBEN for more safety [12, 15]. It has been
even reported that MBFN can occasionally cross under the
facial artery and vein [15]. Some surgeons have pointed
out the utility of the surgical approach underneath the
submandibular gland fascia without the routine identifi-
cation of the mandibular nerve, which actually minimizes
the risk of nerve damage [10, 18, 19]. Nevertheless, us-
ing submandibular approach, surgeons usually face long
tunnel to the subcondylar area and stronger tissue trac-
tion is always necessary to reach fracture site, which can
cause neuropraxia of mandibular branch of facial nerve.
However, using a simplified technique described in this
study, the tunnel is significantly shorter. Furthermore, the
surgical layer of the subfascial flap, which is elevated in
order to access the mandibular border, can be identified
precisely using various anatomic landmarks mentioned
where surgical technique is described. There is no need
for facial blood vessels identification and ligation. Com-
paring to other approaches, this method does not require
identification and visualization of the MBEN [12]. It is
crucial to avoid dissection or tissue traction directly over
the masseter muscle due to variability of the route of the
MBEN [16]. It is absolutely necessary to respect each layer

| doi: 10.2298/SARH1608391N

and to dissect “one by one,” as described (Figure 3). The
crucial step is to perforate SLDCF near anterior border of
the SCMM and 2 cm below the mandibular angle and dis-
sect it from the posterior border of the SG. This distance
of 2 cm should be reached due to variability of the rout of
the MBEN [16]. It provides the safe zone, which is best
to enter by blunt finger dissection. It is a very important
manoeuvre, needed in order to avoid blood vessels and
nerves, and is a very quick way in approaching mandibular
angle and visualizing pterygo-masseteric sling. This also
provides less tissue traction and manipulation during re-
duction and fixation of bone fragments.

In this series, only two (8%) patients developed tempo-
rary facial nerve weakness. The frequency of temporary
facial palsy after extraoral approaches to the subcondylar
region varies in the range 0-30% [20-24]. Hou et al. [25]
found that after modified transparotid approach, 22% of
patients suffered from temporary facial palsy. Using retro-
mandibular approach, two authors described two cases of
permanent facial palsy after five years of follow-up, although
damage to the facial nerve frequently produces weakness of
the depressors of the mandible [25]. In all cases, the neuro-
praxia is transient, and the cause might be compression of
the nerve by retractors or nerve manipulation.

According to literature, submandibular approach showed
the worst outcome regarding permanent palsy of the facial
nerve and hypertrophic/visible scarring. Additionally, the
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extraoral scars of the submandibular and preauricular ap-
proaches were significantly longer than those of the ret-
romandibular approach [26]. Using the modified Risdon
approach, the scars were barely noticeable and always
hidden. There were no signs of hypertrophic scaring in
this study.

CONCLUSION

The main advantages of the modified Risdon approach
described in this study were the following: low risk for
the mandibular branch of facial nerve damage; no identi-
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MogaudukosaHu PU3g0HOB NPUCTYN KPO3 NepUaHrynapHy MHLU3KjY Y XMPYPLUKOM
neyery CyOKOHAUNAPHUX NPENIOMA AOHE BUMLLE

ueopapg C. Hukonuh', Oparo b. Jenosau', Mensun LLa6aHun'?, Jenexa B. Jepemuh4
'YHuBep3utet y beorpapy, CromatonoLukm dakynteT, KnnHnka 3a makcunodaumjanty xupyprujy, beorpag, Cpbuja;

2Knunvika [e leHonvjep, lfeHonujep, LUBajuapcka;
*YHusep3utet y beorpagy, MeguunHcku dakyntet, beorpag, Cpbuja;

*KnuHunukm LenTtap Cpbuje, KnuHuKa 3a oneKkoTyHe, MNacTUYHY 1 PeKOHCTPYKTUBHY Xmpyprujy beorpag, Cpbuja

YBop Y nutepatypu He MOCTOjy KOHCEH3YC Y MOreay X pypLu-
KOr NMprCTyna 3a fleyekbe npesiomMa KoHAMapHor HacTaBKa
[okbe BuauLe.

Linm papa Linb papa je 6vo aa nprikaxe moguonkosaHm Prc-
[oHOB npuctyn (6e3 ngeHandrKauuje daymnjanHor xmsua) y
neyetby CyOKOHAMMAPHOT MPenioMa okbe BULE.

MeTtope paga OBa peTpoCneKkTUBHa CTyAMja OLHOCK Ce Ha
nepuopg og 2005. o 2012. roguHe. Tokom cegam roanHa, 25
Cy6KOHAUMNAPHMX NMPeioMa AoHe BUVLE KOA 22 NauujeHTa
MYLLKOT MOfa 1 TpW xeHcKor nona (19-68 roanHa) TpetnpaHo
je mogudrKoBaHUM Pu3goHoBUM npucTynom 6e3 naeHTuduKa-
uuje dpauujanHor xmBLa. OCHOBHY KpUTEPUjyM 3a YKIbyuerbe
naumjeHata y ctyaujy 6vo je npucycTso cybKoHAMMapHOT npe-
noma Aotbe BUKLe npemMa JInHaaxnoBoj Knacudukauuju.
Pesyntatu Y noctonepatnBHOM TOKY HUCY Gune npucyTHe ca-
nviBapHe ¢uctyne n nndexyuja. Kog ABa nauyujeHta (8%) 6una
je npucyTHa NnpuBpemeHa napesa MapruHasnHe rpaHe Gpaumjan-

MpumsbeH « Received: 22/07/2015
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HOT XMBL3, KOja Ce NMOBYKNa y POKY Of LeCT HeAesba. Kop ceux
rnalyjeHara je ycnocTaB/beHO HOPMaJIHO OTBapatbe ycTa MoCTo-
nepatrBHO. OXnbakK je 4OOPO CKPMBEH Y MPBOj BPaTHOj 6opu.
[lBa nayujeHTa cy ucnosbuna cMMnTome gUChyHKLUMja Temno-
pomaHaunbynapHor 3rnoba. Kog cBux nauujeHaTa NOCTUTHYT je
[obap ecTeTckn pesynTaTy ABOroANLLHbEM Neproay npahetba.
3aksbyuak Y nopehetby ca TexHVMKama ornvcaHuM y nutepaTypu,
OCHOBHe NpefHOCT! MOAVPUKOBaHOT PU3AOHOBOr MprcTyna cy
cnepehe: oacycTBo noTpebe 3a naeHTUdrKaLmjom daLmjanHmnx
KPBHUX CyA0Ba; AVPEKTHOCT, WTo omoryhaBa 6p3 1 6e36enaH
NpWCTyn yrny foke BuauLe 1 CybKOHAMNapHOj peruju; pe-
NaTVBHa jeAHOCTaBHOCT XMNPYPLIKE TEXHUKE, Kao 1 eCTETCKN
no3vuMoHnpaHa nHumsmja. OBaj NpUCTyn Moxe 6UTK nNpeno-
pyyeH 3a neuerbe Cy6KOHAMNAPHOT Npenoma Loke BUuLiE,
Kao jeHOCTaBaH 1 6e36efaH.

KmbyuyHe peumn: cyOKOHAUNAPHM NPENoM; eKCTpaopasHu
NpWCTYN; OTBOPeHa peayKumja
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Thyroglobulin value in patients surgically treated for
differentiated thyroid carcinoma
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SUMMARY

Introduction Thyroglobulin is composed glycoprotein, and it is synthesized by follicular cells of the
thyroid gland. Treatment of differentiated thyroid carcinomas involves total thyroidectomy followed by
radioiodine ablation of a potential remaining tissue. The measurement of thyroglobulin in the postopera-
tive follow-up can serve as an indicator of tumor growth or recurrence of the disease.

Objective The aim of this paper is to examine the value of thyroglobulin in patients surgically treated for
differentiated thyroid cancer who had metastases in the lymph nodes of the neck, as well as in operated
on patients without any evident metastasis.

Methods Thyroglobulin values in the serum of 58 patients were analyzed. Two groups were formed. The
thyroglobulin value was established with the use of IRMA-hTg (**l) system. Normal levels of thyroglobulin
were from 2 ng/ml to 65 ng/ml. For all of 58 patients, thyroglobulin was determined three times. The
first, so-called pre-ablation thyroglobulin was determined immediately before the application of "'l
ablation dose. The second and the third measurements were conducted six to eight months and one
year, respectively, after the application of the ablation dose respectively.

Results The first group consisted of 14 patients with histologically proven metastases in the lymph
nodes of the neck, while the second group consisted of 44 patients without any evident metastases.
The average thyroglobulin value of pre-ablation in the patients from the first group was 43.45 ng/ml,
while in the second was 7.57 ng/ml. Levene’s test (with p = 0.00, i.e p < 0.05), demonstrated a statistically
significant difference. Furthermore, in both groups, there was statistically significant difference between
pre-ablation and post-ablation thyroglobulin values (Student’s t-test with p < 0.05).

Conclusion It can be concluded that the average value of thyroglobulin was significantly higher in
patients with lymph node metastases in the neck. We are of the opinion that the determination of thy-
roglobulin, despite individual variations, may serve as a good indicator to assist in monitoring of patients
surgically treated for differentiated thyroid cancer.

Keywords: thyroglobulin; total thyroidectomy; ablation; thyroid gland cancer

INTRODUCTION

Thyroglobulin (Tg), which weighs 660 kilodal-
tons, is a glycosylated protein. It is synthetized
by follicular cells of the thyroid gland and “in-
serted” into the lumen of thyroid follicles. The
secretion of thyroid hormones triiodothyro-
nine (T3) and tiroxin (T4) starts with micro-
pinocytosis of the iodinated thyroglobulin
from the follicular lumen, and regresses into
thyrocytes. Thyroglobulin has a tendency to
hydrolyze under the influence of lysosomal
enzymes and subsequently, by the diffusion
through the basement membrane, formed
molecules of T3 and T4 hormones move to
the capillary network [1]. Thyroglobulin mol-
ecules can avoid hydrolysis and together with
hormones, through the basement membrane,
enter the blood circulation [2]. High thyroglob-
ulin values were found both in patients with
follicular adenoma and in differentiated thy-
roid carcinoma (DTC). The abovementioned
has led to the conclusion that tumor cells of
papillary or follicular cancer, presumably like
a normal thyrocyte, produce and secrete thy-
roglobulin. The amount of thyroglobulin in the
circulation can increase along with the growth
of tumors, greater invasion of healthy thyroid

tissue, as well as with the emergence of me-
tastases [3]. Nevertheless, thyroglobulin does
not have a special significance in the diagnosis
of thyroid cancer. High thyroglobulin value
is often found in patients with diffuse goiter
and patients with Graves—Basedow disease [4].
Furthermore, some patients with histologically
confirmed DTC preoperatively had normal
thyroglobulin values.

The first step in the DTC therapy is thy-
roidectomy, i.e. surgical removal of the entire
thyroid tissue [5]. Complete elimination of
the thyroid tissue would consequently cause
the absence of thyroglobulin in the serum.
Such cases are rare in practice. In most cases,
we come across certain thyroglobulin values,
which raises the question of quality of the de-
claratively performed thyroidectomy. In cases
of partial thyroidectomy, such as extended lo-
bectomy and subtotal resections, different thy-
roglobulin values are expected in the patients’
serum. The measured thyroglobulin value can
help with assessing the types of residual tissue,
i.e. whether the latter is normal or tumoral
[6, 7]. In order to eliminate the functionally
residual thyroid tissue, a pharmacological ab-
lation is conducted. Radioactive iodine (**'I),
in a capsule or liquid, is administered per os.
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Most commonly, it is administered in a dose of 3.7 MBq
according to the prescribed procedure [8]. In the first six
months after the ablation, thyroglobulin values in the se-
rum decline to low or undetectable values, and with an
adequate hormone substitution (levothyroxine), they re-
main as such during regular, routine check-ups. For most
authors, subsequent increase of thyroglobulin values is the
most reliable sign of aggravation of the disease, that is, the
appearance of local recurrence, lymph nodes metastasis
or distant metastasis. Most authors believe that the post-
ablation thyroglobulin is an important tumor marker for
DTC [9].

In contrast to the classical prognostic factors, math-
ematically derived value thyroglobulin doubling time
(TDT) is a more valid indicator of carcinoma recurrence.
The base for the calculation of TDT consists of at least
four consecutive measurements of thyroglobulin in de-
fined time intervals [10]. Giovanella et al. [11] assert that
the TDT is a reliable indicator of carcinoma recurrence
even in cases when 131I-scan is negative.

In cases when thyroglobulin values remain relatively
high after the ablation, it is necessary to assess possible
causes. Poorly performed ablation (small dose of *'I or
omissions during the procedure) may be the only cause.
The resistance of postoperative residual tissue should not
be neglected as the second or additional cause. Interest-
ingly, some authors have noted weaker effects of ablation
in cases where the pre-ablation thyroglobulin value was
relatively higher (discriminant 10 ng/ml) [12].

OBJECTIVE

The aim of this study is to determine whether the thy-
roglobulin values in the serum of the patients surgically
treated for differentiated thyroid carcinoma could be suf-
ficient and accurate indicators of disease progression.

METHODS

Thyroglobulin values in the serum of 58 patients were
analyzed. The thyroglobulin value was established with
the usage of IRMA-hTg ("*I) system and in the range of
0 to 250 ng/ml. Normal levels of thyroglobulin were from
2 ng/ml to 65ng/ml. All patients underwent total thyroid-
ectomy. The existence of the papillary or follicular DTC
was histologically proven. Two groups were formed. The
first group consisted of 14 female patients, of average age
of 49 years, with papillary thyroid cancer and metastases
that were detected in the lymph nodes of the neck and
were classified as T(2-3)N1MO. All the patients received
the ablation dose 'T of 3.7 GBq.

The second group comprised 44 patients without de-
tected metastasis, classified as T(2-3)NOMO. There were 38
female patients with an average age of 44.5 years, and six
male patients, with an average age of 41 years. In the ma-
jority of patients, that is in 43 patients, papillary carcinoma
was diagnosed, and only one patient (m) had follicular

| doi: 10.2298/SARH1608397M

carcinoma. In accordance with the decision made by the
authorized consultation team, a dose of *'I in the range of
1.5 to 3.7 GBq was administrated.

Thyroglobulin was determined three times. The first
determination was conducted immediately before the
administration of the ablation dose of "I, pre-ablation
thyroglobulin in conditions of high TSH level. The sec-
ond determination was conducted six to eight months
after the application of "*'I, and the third one during the
second year after the ablation. At the time of the second
and third thyroglobulin determination, the patients were
under the appropriate substitution therapy (levothyrox-
ine). In the monitoring period, there were no changes in
physical findings. Apart from clinical examinations, all
the patients underwent neck ultrasonography, whole body
scintigraphy, and in several cases thorax and neck com-
puted tomography scan. Patients in whom the presence of
high thyroglobulin-antibody titer was detected were not
included in the analysis.

RESULTS

The first group consisted of 14 patients. The average pre-
ablation thyroglobulin value was 43.45 ng/ml, and the in-
dividual values were in the range of 2-155 ng/ml (Table 1).

In the second measurement, the average value was
1.50 ng/ml, and the individual values ranged from 0.1 ng/ml
to 7.0 ng/ml. The statistical analysis, Student’s t-test
(t=2.481, p=0.035) showed a significant difference (p < 0.05)
between the pre-ablation and the post-ablation thyroglob-
ulin values. The average value in the third measurement
was slightly higher than the previous one, i.e. 2.13 ng/ml.
The individual values ranged from 0.1 ng/ml to 4.4 ng/ml.

The second group comprised 44 patients. The average
pre-ablation thyroglobulin value was 7.58 ng/mL, and the
individual values ranged from 0.5 ng/ml to 37.0 ng/ml. In
the second measurement, the average value was 0.49 ng/ml
in the range of 0.1 ng/ml to 2.5 ng/ml (Table 2). There
was a significant difference between the pre-ablation and
post-ablation thyroglobulin values (t = 5.473, p = 0.000,
i.e. p < 0.05). The third measurement had the average
value of 0.29 ng/ml, and the individual values were from
0.1 ng/ml to 2.3 ng/ml.

Table 1. Overview of the individual and average thyroglobulin (Tg)
values in the first group: T(2-3) N1 MO

Group | Tg Minimum | Maximum | Average Standard
measurement value value value deviation
First 2.0 155.0 43.45 55.31
Second 0.1 7.0 1.50 2.17
Third 0.1 4.4 2.13 1.85

Table 2. Overview of the individual and average thyroglobulin (Tg)
values in the second group: T(2-3) NO MO

Group Il Tg Minimum | Maximum | Average Standard
measurement value value value deviation
First 0.5 37.0 7.58 8.11
Second 0.1 25 0.49 0.43
Third 0.1 23 0.29 0.39
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Graph 1. Comparative overview of the average thyroglobulin (Tg)
values

Basic comparison between the average pre-ablation thy-
roglobulin values of the first group (43.45 ng/ml) and the
analog value of the second group (7.57 ng/ml) presented
a clear difference (Graph 1). Statistically, group varianc-
es were significantly different (Levene’s test: F = 32.681,
p = 0.000, i.e. p < 0.05).

DISCUSSION

The importance of the thyroglobulin as a prognostic fac-
tor in patients treated for DTC is interpreted differently.
Some authors believe that the pre-ablation thyroglobulin
in combination with the post-ablation scintigraphy has
a significant prognostic value [12]. Most authors believe
that the elevated pre-ablation thyroglobulin values them-
selves have a significant prognostic value [13]. In this
study, the average value of the pre-ablation thyroglobu-
lin was significantly higher in the first group of patients
in comparison with the second group. Unfortunately, we
have no plausible explanation for the observed differ-
ence. In contrast, the range of individual values did not
show such a relationship. Namely, in the first group there
were four female patients who had relatively low thyro-
globulin values without regard to the tumor with extra-
thyroidal expansion (about 2 ng/ml). On the other hand,
in the second group there were three female patients with
relatively high thyroglobulin values (22-30 ng /ml). A
compatible attitude on normal concentration of serum
thyroglobulin after the conducted thyroidectomy can-
not be found in literature. Lin and associates conducted
a retrospective analysis of patients who received ablation
doses of *'T after the thyroidectomy [13]. They decided
to divide patients solely according to the ablation thyro-
globulin values, and thereby the patients were divided
into three groups as follows: group A (Tg < 1 ng/mL),
group B (1 ng/ml < Tg < 10 ng/ml), and group C
(Tg > 10 ng/ml). A significant difference in the incidence
of recurrence was noted, i.e. in group A 4.2%, group B
23.6% and in group C even 62.9%. Hence, they generally
gave a greater prognostic significance to the pre-ablation
thyroglobulin. Although it is not the aim of this study, we
find it useful to note that in several cases post-ablation

scintigraphy did not display focal accumulation, although
it was expected to be found due to the high pre-ablation
thyroglobulin values.

In the first assessment after the administration of radio-
active iodine, a decrease of average thyroglobulin values in
both groups was noticed. The higher thyroglobulin value
in comparison with the pre-ablation thyroglobulin value
was not detected at all. In all patients, the application of
radioiodine therapy after the surgery was still inconsis-
tent [14]. The above-cited results in this group support the
proposition that radioiodine ablation reduces the remain-
ing tissue. What is more, we are closer to believe that a suc-
cessful ablation therapy leads to better prognosis [15,16].

In the first group, the second measurement after the ap-
plication showed an increase in average values in relation to
the previous measurement. Bearing in mind individual val-
ues, there was a slight increase of the thyroglobulin values
in six female patients, although loco-regional changes were
not observed with the use of conventional examination.
Kaneko et al. [17] claim that an increase of thyroglobulin
value is a sufficient indication for the use of more compli-
cated procedures such as positron emission tomography
(PET) or computed tomography (CT) in order to locate
metastasis. Unexpectedly, in some patients who underwent
BE-FDG-PET/CT, the results were negative [17, 18].

The second measurement in the second group showed
that the average thyroglobulin value was lower in relation
to the previous measurement. Individual values did not
show the value higher than the previously measured one.
In our case, both post-ablation thyroglobulin values were
measured in terms of suppressed TSH. We believe that the
post-ablation thyroglobulin values below 1 ng/ml indicate
a favorable course of the disease, while in all other cases it
is necessary to be alert and predict metastasis. Some au-
thors support the notion that patients with thyroglobulin
value higher than 2 ng/ml should be subjected to re-abla-
tion, despite the fact that there are no clear, physical ele-
ments of the disease progression [19]. The thyroglobulin
value would be more sensitive if it was to be determined
in conditions of high TSH. Unfortunately, for patients this
would mean uncomfortable exclusion of substitution for a
period of two to three weeks or application of rTSH [20].

CONCLUSION

The average pre-ablation thyroglobulin value was sig-
nificantly higher in the group of patients with the lymph
nodes metastases of the neck when compared to the pa-
tients without metastases. The individual pre-ablation thy-
roglobulin values showed significant variations.

In all cases, the post-ablation thyroglobulin value was
lower than the pre-ablation thyroglobulin value. In terms
of adequate suppression, the post-ablation thyroglobulin
monitoring has greater practical significance.

We believe that systematic thyroglobulin monitoring is
needed in all patients surgically treated for differentiated
thyroid carcinoma.
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BpepHocT TUpeornobynanHa Kop, 6onecHmKka onepucaHmx 36or audepeHToBaHUX

KapuuMHOMa WTUTACTE XK1e3ae

foctumnp Mukau'?, CuHnwa CraHkosuh!

'KnuHnykn ueHTap barba Jlyka, 3aBog 3a HykneapHy meanunHy, barba Jlyka, Penybnuka Cpncka, BocHa n XepuerosuHa;
*YHnsepauTet y barboj Nlyuu, MegnunHckmn pakynter, barba Jlyka, Penybnuka Cpncka, bocHa 1 XepLerosuHa

KPATAK CALIP?KA)J

YBop TupeornobynuH je No cacTaBy MUKOMPOTEVH, @ CUHTETU-
wy ra ponukynapHe henuje wrutacte xne3sge. Jleuere ande-
PEeHTOBaHUX TMPEOVAHMX KapLMHOMa NOApa3ymMeBa TOTaHy
TUPeoneKTOMUjy, HAKOH Koje crnefu paguojofHa abnauuja
€BEHTYaJIHO npeocTanor TkMBa. Mepere TupeornobynuHa y
nocTonepaTyBHOM npahery MoXe MOC/yKNTH Kao NoKasaTesb
TYMOPCKOT pacTa uiu peuvarea bonectu.

Lwum papa Lnmb paga jecte ucnutatvm BpegHOCTY TUPEOTo-
6ynvHa y cepymy 60necHKa onepricaHmx 36or andepeHToBa-
HVX KapL/HOMa WTWUTACTe Xe3e Koju Cy MManu MeTacTase
y MuMbHMM HOAyCcMMa BpaTa 1 onepuricaHnx 6onecHuka 6e3
€BUJEHTHVX MeTacTasa.

Metope paga AHanu3upaHa je BpeaHOCT TUPEeornobynuHa y
cepymy 58 6onecHuka. DopmmpaHe cy ase rpyne. Tvpeorno-
6ynuH je ogpehmBaH pagMonMMyHONOWKUM ceToBUMa, IRMA-
hTg ('*]). HopmanHe BpegHocTu cy og 2 ng/ml po 65 ng/ml.
Kog cBux 58 6bonecHuKa TMpeornobynuH je ogpeheH Tpu nyTa.
MpBu, npeabnavynoHn TpeornobynuH je ogpeheH Henocpen-
HO Npep annuKaumjy abnauuoxe gose '*'J. lpyro ogpehrBatbe

MpumsbeH « Received: 03/06/2015

PeBusuja « Revision: 01/09/2015

je BplueHo 6-8 meceL HakoH abnauuje, a Tpehe HakoH jegHe
rofvHe.

Pesyntatm pBy rpyny unmHu 14 6onecHmKa ca NaToOXMCTO-
NOLUKM JOKa3aH/M MeTacTa3ama Yy IMMQH/M HoAyCrMa BpaTa,
a apyry 44 6onecHvika 6e3 eBUAEHTHIX MeTacTa3a. lMpoceyHa
BpefHOCT NpeabnaLlyoHor TupeornobynvHa Kog nauvjeHara
npB.e rpyne je 6una 43,45 ng/ml, Bok je y fpyroj rpynv 6una
7,57 ng/ml. NleBuHoB TecT (nMpu yemy je p = 0,00, Tj. p < 0,05)
[OKa3yje 3HauajHy CTaTUCTUUKY pa3nuky. Takohe, y obe rpyne je
yTBpheHa 3HauajHa CTaTMCTUYKa pa3niuka namehy npeabnayu-
OHWX 1 MOCTabNaLMOHNX BPeAHOCTU TpeornobynuHa (t-Tecr,
npw yemy je p < 0,05).

3aksbyuak Moxe ce 3aKk/byunTi Aa je NpoCeYHa BpegHoCT TU-
peornobynuHa 3HayajHo BULLA Y rpynu 60ecHMKa ca MeTacTa-
3ama y nuMdHMM Hoflycuma Bpata. CMaTpamo Aa ogpehuBarbe
TNPEOrNobynrHa, yNpKOC NojeAnHAYHM OACTYNabIIMa, MOXe
MOCYKUTU Kao fobap nHAMKaTtop y npaherby 6onecHuKa ore-
pricaHmx 360r ArdepeHTOBAHOT KapLMHOMA LITUTACTE XKIe3ae.
KrmbyuHe peun: TMpeornobynuH; ToTanHa TMpeouaekTommja;
abnauyuja; KapLMHOM LUTUTACTe Xe3ae
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Correlation between the season, temperature
and atmospheric pressure with incidence and
pathogenesis of acute appendicitis

Aleksandar Karanikoli¢'? Vesna Karanikoli¢, Lidija Djordjevic?, Ivan Pesi¢?

'University of Nis, Faculty of Medicine, Nis, Serbia;
Clinical Center of Nis, General Surgery Clinic, Nis, Serbia;
3Clinical Center of Nis, Clinic for Dermatology, Ni$, Serbia

SUMMARY

Introduction There is very little literature data on the correlation between the seasons, temperature and
atmospheric pressure, and pathogenesis of acute appendicitis (AA).

Objective The aim of this research is to investigate the association between the seasons, changes in
atmospheric temperature and pressure, and patients’ age and severity of the clinical form of AA in the
city of Nis.

Methods This study included 395 patients diagnosed with AA, who, during the two-year period, from July
1st 2011 to June 30th 2013, were hospitalized and operated on at the Department of General Surgery,
Clinical Center in Nis, Serbia.

Results The increased average daily values of barometric pressure by 1 millibar on the day when the
event took place was associated (p < 0.05) with the decrease of total risk of the occurrence of appendicitis
by 2.2% (0.2-4.1%). In all observed patients, each increase of the mean daily temperature by 1°C three
days before the event took place (Lag 3) was associated (p < 0.05) with the increase of total risk of the
occurrence of appendicitis by 1.3% (0.1-2.5%).

Conclusion According to the results of this research, we can conclude that patients’sex, age and severity
of the clinical form of AA are not in connection with the seasons, while there are certain connections
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between appendicitis occurrence and atmospheric temperature and pressure.
Keywords: seasons; temperature; atmospheric pressure; acute appendicitis

INTRODUCTION

Acute appendicitis (AA) is the most frequent
cause of acute surgical abdomen. Its course is
marked as a nonspecific bacterial process. The
complications of AA can be the forming of ab-
scess and perforation, which lead to localized
or generalized peritonitis with possible fatal
outcome [1].

The incidence of appendicitis varies accord-
ing to country, geographical region, race, sex,
age, food culture, and seasons [2-5]. Most of
literature data confirms the seasonal pattern of
AA occurrence [3, 4, 6-12], though there are
data that denies the correlation [13].

There are no literature data on the correla-
tion between patients’ age, gender, and severity
of the clinical form of AA and the seasons in
the city of NiS. Also, there are no literature data
on the influence of changes in atmospheric
temperature and pressure on the hospitaliza-
tion of AA.

OBJECTIVE

The aim of this research is to investigate the
association between the seasons, changes in
atmospheric temperature and pressure and
patients’ age and severity of the clinical form
of AA in the city of Nis.

METHODS

This retrospective study included 395 patients
diagnosed with AA, who, during a two-year
period, from July 1st 2011 to June 30th 2013,
were hospitalized and operated on at the De-
partment of General Surgery, Clinical Center
in Nis, Serbia.

The research included only patients who
were residents of Ni§, whose symptoms of AA
started on the day of their operation.

The patients were divided into groups ac-
cording to sex, age, and severity of the clinical
form of AA. According to age, they were divid-
ed into two groups: the group of patients under
the age of 30 years, and the group of patients
aged 30 years or older. The research included
only patients over the age of 18.

The severity of the clinical form of AA was
defined intra-operatively. Less severe form in-
cluded catarrhal and phlegmonous AA, while
more severe forms included gangrenous and
perforated forms of AA.

The mean daily temperature and atmo-
spheric pressure values for the city of Nis, Ser-
bia, were obtained from the National Meteoro-
logical Department. The range of average daily
values of temperature was 13.25 £ 9.73°C. The
range for the daily average values of barometric
pressure was 992.49 + 6.43 millibars (mBar).
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Statistical analysis

The data presentation for this article consists of descrip-
tive statistics including means and standard deviations for
continuous variables and frequency counts, and percent-
ages for categorical variables. To compare frequencies,
x> test was performed. To compare patients’ years of age
across four seasons, one-way analysis of variance (one-way
ANOVA) was used.

To investigate the association between the appendicitis
related hospitalizations and the barometric pressure, we
used the negative binomial regression model. A negative
binomial model was used to account the overdispersion
(mean daily number of appendicitis related hospitalizations
for the investigated period was 0.48 + 0.50), as well as the
number of days with zero cases (from 823 days of inves-
tigated period there were 429 days without appendicitis
related hospitalizations). This model included daily appen-
dicitis counts as the dependent variable, and average daily
values of barometric pressure as the independent variable:

dally appendicitis counts = e intereept + b (average daily values of barometric pressure)

where e is a natural number (approximately equal to
2.72) while b is a regression coefficient.

Appendicitis occurrence rate ratios for a 1 mBar change
in daily average values of barometric pressure are ob-
tained by exponentiation of the regression coefficients,
that is, exp[b]. For ease of interpretation, expression

100 x (exp[b] - 1) tells us the percentage change in risk of
appendicitis for each unit increase in barometric pressure.

The relationship between barometric pressure and the
appendicitis risk after lags for 0, 3, and 7 days, as well as
the cumulative lags for 0-3 and 0-7 days, was examined.

To investigate the association between the appendicitis
related hospitalizations and the temperature, we used the
negative binomial regression model that included daily
appendicitis counts as the dependent variable and daily
values of maximum, minimum or mean temperature as
the independent variable:

dally appe”dlcltls counts = e intercept + b (average daily values of temperature)

The relationship between temperature and the appen-
dicitis risk after lags for 0, 3, and 7 days, as well as the
cumulative lags for 0-3 and 0-7 days, was examined.

Analyses were performed using R, a language and
environment for statistical computing, version 2.12.0 (R
Foundation for Statistical Computing, Vienna, Austria).
A p-value less than 0.05 was considered significant in all
comparisons.

RESULTS

Relationship between average age, sex, and severity of ap-
pendicitis and seasons, regarding patients with appendi-
citis, is shown in Table 1.

Table 1. Relationship between average age, sex, and severity of appendicitis and seasons, in patients with appendicitis

Characteristic Total Winter Spring Summer Autumn
Age (years) 35.38+17.86 3571+17.84 36.85+18.74 33.68 £ 16.89 3498 +17.84
Male 181 (45.8%) 39 (44.8%) 56 (47.9%) 40 (42.1%) 46 (47.9%)
Female 214 (54.2%) 48 (55.2%) 61(52.1%) 55 (57.9%) 50 (52.1%)
Less severe 231 (58.5%) 50 (57.5%) 62 (53.0%) 61 (64.2%) 58 (60.4%)
More severe 164 (41.5%) 37 (42.5%) 55 (47.0%) 34 (35.8%) 38 (39.6%)
Table 2. Appendicitis occurrence rate ratios (95% confidence interval) for T mBar increase in barometric pressure by age group
Age and Lag period ‘ Total ‘ Less severe ‘ More severe
All ages
Lag0 0.978 (0.959-0.998)* 0.994 (0.973-1.017) 0.975 (0.951-0.999)*
Lag 3 0.988 (0.968-1.008) 0.999 (0.977-1.021) 0.983 (0.959-1.008)
Lag7 0.995 (0.976-1.015) 0.994 (0.973-1.016) 1.001 (0.977-1.026)
Lag 0-3 0.974 (0.952-0.997)* 0.992 (0.967-1.017) 0.972 (0.944-0.999)*
Lag 0-7 0.979 (0.954-1.005) 1.000 (0.972-1.028) 0.970 (0.939-1.002)
<30 years
Lag0 0.979 (0.960-0.999)* 0.983 (0.958-1.009) 0.978 (0.941-1.016)
Lag 3 0.997 (0.974-1.021) 1.003 (0.977-1.030) 0.986 (0.949-1.026)
Lag 7 0.995 (0.973-1.018) 0.991 (0.966-1.017) 1.005 (0.967-1.045)
Lag 0-3 0.981 (0.955-1.007) 0.988 (0.958-1.017) 0.974(0.931-1.018)
Lag 0-7 0.985 (0.956-1.015) 0.993 (0.960-1.027) 0.973 (0.926-1.023)
>30 years
Lag 0 0.992 (0.969-1.015) 1.011(0.979-1.044) 0.977 (0.949-1.007)
Lag 3 0.985 (0.962-1.009) 0.991 (0.959-1.023) 0.984 (0.955-1.014)
Lag 7 0.998 (0.975-1.021) 0.997 (0.965-1.029) 0.999 (0.970-1.029)
Lag 0-3 0.984 (0.957-1.010) 0.999 (0.962-1.036) 0.975 (0.942-1.009)
Lag 0-7 0.986 (0.957-1.017) 1.006 (0.965-1.049) 0.973 (0.936-1.011)
*p < 0.05
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Table 3. Appendicitis occurrence rate ratios (95% confidence interval) for T mBar increase in barometric pressure by gender

Gender and Lag period Total ‘ Less severe More severe
Females
Lag 0 0.982 (0.960-1.005) 0.989 (0.964-1.014) 0.976 (0.941-1.013)
Lag 3 0.994 (0.971-1.017) 0.996 (0.970-1.022) 0.991 (0.955-1.029)
Lag7 0.998 (0.976-1.020) 0.995 (0.970-1.020) 1.005 (0.969-1.043)
Lag 0-3 0.981 (0.956-1.007) 0.984 (0.956-1.014) 0.982 (0.941-1.024)
Lag 0-7 0.986 (0.958-1.016) 0.993 (0.961-1.026) 0.978 (0.933-1.026)
Males
Lag 0 0.990 (0.967-1.014) 1.007 (0.974-1.041) 0.979 (0.949-1.009)
Lag 3 0.990 (0.966-1.014) 1.004 (0.971-1.038) 0.981 (0.951-1.011)
Lag 7 0.997 (0.973-1.020) 0.995 (0.963-1.028) 0.999 (0.969-1.029)
Lag 0-3 0.985 (0.959-1.013) 1.008 (0.970-1.047) 0.969 (0.941-0.998)*
Lag 0-7 0.987 (0.957-1.018) 1.011 (0.969-1.055) 0.970 (0.932-1.009)
*p <0.05

Table 4. Appendicitis occurrence rate ratios (95% confidence interval) for 1°C increase in mean daily temperature by age group

Age and Lag period Total ‘ Less severe More severe
All ages
Lag 0 1.010(0.997-1.022) 1.008 (0.994-1.021) 1.004 (0.989-1.019)
Lag 3 1.013(1.001-1.025)* 1.007 (0.993-1.020) 1.010 (0.995-1.025)
Lag7 1.010 (0.998-1.022) 1.001 (0.988-1.015) 1.013 (0.997-1.028)
Lag 0-3 1.013(1.001-1.026)* 1.010 (0.996-1.024) 1.007 (0.992-1.023)
Lag 0-7 1.013 (1.001-1.026)* 1.006 (0.992-1.021) 1.010 (0.994-1.027)
<30 years
Lag0 1.007 (0.993-1.021) 1.007 (0.991-1.023) 1.004 (0.981-1.028)
Lag 3 1.006 (0.992-1.020) 1.004 (0.989-1.020) 1.008 (0.984-1.032)
Lag 7 1.009 (0.995-1.023) 1.002 (0.987-1.018) 1.021 (0.997-1.046)
Lag 0-3 1.010 (0.995-1.024) 1.009 (0.992-1.025) 1.008 (0.984-1.033)
Lag 0-7 1.009 (0.994-1.024) 1.006 (0.990-1.023) 1.012 (0.987-1.037)
>30 years
Lag0 1.005 (0.991-1.019) 1.006 (0.986-1.026) 1.003 (0.985-1.021)
Lag 3 1.010 (0.996-1.024) 1.008 (0.988-1.028) 1.009 (0.991-1.028)
Lag7 1.003 (0.988-1.017) 0.998 (0.979-1.017) 1.006 (0.988-1.024)
Lag 0-3 1.007 (0.993-1.022) 1.008 (0.988-1.028) 1.005 (0.987-1.024)
Lag 0-7 1.007 (0.992-1.022) 1.004 (0.983-1.024) 1.008 (0.989-1.027)
*p < 0.05

There was no statistically significant association be-
tween the patients’ age, sex, and severity of the clinical
form of AA and the seasons.

Appendicitis occurrence rate ratios for 1 mBar increase
in barometric pressure by age group are shown in Table 2.

In all observed patients each increase of the average
daily value of barometric pressure by 1 mBar on the day
when the event took place was associated (p < 0.05) with
the decrease of total risk of the occurrence of appendicitis
by 2.2% (0.2-4.1%), as well as with the occurrence of more
severe appendicitis (p < 0.05) by 2.5% (0.1-4.9%). The in-
crease of the average barometric pressure by 1 mBar on the
day when the event took place and three days before it (Lag
0-3) was associated with the decrease of the risk of the
occurrence of appendicitis (p < 0.05) by 2.6% (0.3-4.8%),
as well as of the occurrence of more severe appendicitis
(p <0.05) by 2.8% (0.1-5.6%).

In the <30 years age group each increase of the average
daily values of barometric pressure by 1 mBar on the day
when the event took place was associated (p < 0.05) with
the decrease of total risk of the occurrence of appendi-
citis by 2.1% (0.1-4.0%). In the 230 years age group no
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significant association between barometric pressure and
appendicitis occurrence risk was confirmed.

Appendicitis occurrence rate ratios for 1 mBar increase
in barometric pressure by sex are shown in Table 3.

In males, the increased average daily values of baro-
metric pressure by 1 mBar on the day when the event took
place and three days before it (Lag 0-3) was associated
with the decrease of the risk of the occurrence of more
severe appendicitis (p < 0.05) by 3.1% (0.2-5.9%). In fe-
males, no significant association between barometric pres-
sure and appendicitis occurrence was confirmed.

Appendicitis occurrence rate ratios (95% confidence
interval) for 1°C increase in mean daily temperature by
age group are shown in Table 4.

In all observed patients, each increase of the mean daily
temperature by 1°C three days before the event took place
(Lag 3) was associated (p < 0.05) with the increase of total
risk of the occurrence of appendicitis by 1.3% (0.1-2.5%).
The increase of the mean daily temperature by 1°C on the
day when the event took place and three days before it
(Lag 0-3), as well as mean daily temperature on the day
when the event took place and seven days before it (Lag
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Table 5. Appendicitis occurrence rate ratios (95% confidence interval) for 1°C increase in mean daily temperature by gender

Gender and Lag period Total ‘ Less severe ‘ More severe
Females
Lag0 1.012 (0.998-1.026) 1.012 (0.996-1.028) 1.007 (0.985-1.030)
Lag 3 1.010 (0.996-1.024) 1.008 (0.992-1.024) 1.010 (0.987-1.033)
Lag 7 1.008 (0.994-1.022) 1.004 (0.988-1.019) 1.014 (0.991-1.037)
Lag 0-3 1.015 (1.001-1.030)* 1.014 (0.998-1.031) 1.011 (0.988-1.035)
Lag 0-7 1.013 (0.998-1.028) 1.010 (0.994-1.027) 1.013 (0.989-1.037)
Males
Lag0 0.999 (0.985-1.014) 0.997 (0.977-1.017) 1.001 (0.983-1.019)
Lag 3 1.006 (0.992-1.021) 1.002 (0.982-1.022) 1.008 (0.990-1.027)
Lag 7 1.004 (0.990-1.019) 0.997 (0.977-1.017) 1.010 (0.991-1.028)
Lag 0-3 1.001 (0.987-1.016) 0.999 (0.978-1.020) 1.003 (0.984-1.022)
Lag 0-7 1.003 (0.988-1.018) 0.997 (0.976-1.018) 1.007 (0.988-1.027)
Lag 0 0.999 (0.985-1.014) 0.997 (0.977-1.017) 1.001 (0.983-1.019)
*p < 0.05

0-7) were associated with the increase of the risk of the
occurrence of appendicitis (p < 0.05) by 1.3% (0.1-2.6%).

Appendicitis occurrence rate ratios (95% confidence
interval) for 1°C increase in mean daily temperature by
sex are shown in Table 5.

In females, each increase of the mean daily temperature
by 1°C on the day when the event took place and three
days before it (Lag 0-3) was associated with the increase
of the risk of the occurrence of appendicitis (p < 0.05) by
1.5% (0.1-3.0%). In males, no significant association be-
tween appendicitis occurrence and mean daily tempera-
ture was confirmed.

DISCUSSION

The conducted research did not show statistically signifi-
cant correlation between the patients’ age, sex, and severity
of the clinical form of AA and the seasons. The lack of
the seasonal pattern of AA in this research matches the
results of Wolkomir et al. [13], while most of literature
data show the summer pattern of the occurrence of AA [3,
4, 8-11]. Also, there are studies that suggest the tendency
of the occurrence of appendicitis during winter [14, 15,
16]. The reason for this trend is unclear, but it has been
reported that several factors may play a part: 1) the varying
effects of bacterial or viral pathogens that cause infections
at different temperatures, 2) the effect of allergens during
warmer months, 3) nutritional variations, and 4) the effect
of migration of tourists during summer [6, 17, 18].

The results of the conducted research showed that
changes in daily values of atmospheric pressure on the
day of the occurrence of AA, as well as three days before,
were accompanied by decreased frequency of AA in all ex-
amined patients, including the patients with severe forms
of AA. In all examined patients, changes in daily values of
atmospheric temperature three days before the occurrence
of AA, as well as changes in temperature three and seven
days prior to the day of the occurrence of AA, were accom-
panied by increased occurrence of AA, with no connection
to the severity of clinical form. The research conducted by
Gallerani et al. [8] in Italy showed a seasonal pattern of the

occurrence of AA, which depended on the clinical form of
AA. In this research, acute appendicitis accompanied by
peritonitis occurred more frequently during the summer
[8]. Deng et al. [10] showed in their research that perfora-
tive AA had a winter pattern of incidence.

Appendix is classified as a lymphatic organ due to
its structure rich in lymph follicles. There are about 200
lymph follicles in human body between the ages of 12 and
20 years. After the age of 30, the number of lymph follicles
decreases by half, and after the age of 60, lymph follicles
are present only in traces [19, 20]. The lymph follicles play
an important role in pathogenesis of AA. Therefore, dif-
ferent pathogenetic mechanisms are expected among dif-
ferent age groups. The results presented in the research
show that in patients with AA who were under the age of
30, a change in the average value of atmospheric pressure
on the day of the event was accompanied by decreased
occurrence of AA, with no connection with the clinical
form of AA. In patients with AA aged 30 and over, there
was no correlation between a change in the average value
of atmospheric pressure and the occurrence and clinical
form of AA. The age of patients with AA was not related
to changes in the average values of atmospheric tempera-
ture. The research of Gallerani et al. [8] showed that in
patients under the age of 19, the occurrence of AA was
most frequent during the winter, while in patients aged
20 and over, the occurrence of AA was more frequent in
the summer.

The research conducted by Sulu et al. [21] shows that
AA is most common in males 10-19 years of age, while
the research conducted by Noudeh et al. [9] shows that
AA is most common in the summer, in men aged 20-29.
Korner et al. [22] showed that the occurrence of perforated
AA is not gender related. In the conducted research, it is
presented that in men a change in the average daily value
of atmospheric pressure on the day of the occurrence of
AA, as well as three days before it, was accompanied by
decreased frequency of only severe forms of AA, while the
same correlation was not found in women. In women, a
change in the average daily value of atmospheric tempera-
ture three days prior to the day of the occurrence of AA,
was accompanied by increased occurrence of AA, with
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no connection to the clinical form of AA, while in men,
there was no correlation between a change in the average
value of atmospheric temperature and the occurrence and
clinical form of AA.

Khaavel et al. [6] reported the increase of appendicitis
occurrence rate during the periods of vast fluctuations of
air temperature, increase in air humidity and decrease of
actual sun radiance duration. The increase of acute ap-
pendicitis occurrence was also noted during the months
of great and extremely great magnetic storms [6].

There are no literature data on the mechanism involved
in the influence of atmospheric temperature and pressure
on the pathogenesis of AA. The results of the study sug-
gest that an increase of atmospheric pressure decreases
the occurrence of AA and vice versa. Hypothetically, an
increase in temperature, which is always accompanied by
peripheral vasodilatation and decreased volume of blood
circulating through internal organs, results in decreased
blood irrigation of the appendix [23]. Thus, the supply of
defense cells like leukocytes in appendix is decreased [23].
This results in decreased perfusion and defense ability of
appendix, which further increases the occurrence of AA.

In humans, an increase in hydrostatic pressure of only 5
atmosphere absolute (ATA) causes a significant bradycar-
dia [24]. Mulkey et al. [25] found that neurons in the dor-
sal motor nucleus of vagus and nucleus tractus solitarius
are stimulated by <4 ATA of helium. These cardiovascular
changes are likely mediated, in part, by a hyperbaric-in-
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Kopenauuja roguwirbux goba, Temneparype u atmochepcKor npuTmcKa ¢

naToreHe3som aKyTHoOr aneHaguumnTuca

AnekcaHgap KapaHukonuh'?, BecHa Kapanukonuh?, Jiuguja Hophesuh?, VisaH Mewnh?

'YHuep3utet y Huwy, MegnunHckmn dakyntet, Huw, Cpbuja;
2KnuHnukm yeHTap, KnuHuka 3a onwty xvpyprujy, Huw, Cpbuja;
*KnuHunuky LeHTap, KnuHuka 3a gepmatonorujy, Huw, Cpbuja

KPATAK CAZIPXKA)

YBop, [ocTojn Bpno mano nntepaTypHUX nopataka o nosesa-
HOCTU roAuLLkbKX A06a, TemnepaType 1 aTMOChepCKor MPUTHC-
Ka ca maToreHe3oMm akyTHoOr aneHauuuTmca (AA).

Liwb papa Linb oBor nctpaxumBarba je Aa ce yTBpAY NOBE3aHOCT
rogMLHux foba, Temnepatype 1 atMochepKor NpUTICKa ca na-
TOreHe30M aKyTHOT aneHAULMTICA Ha TepuTopuju rpaga Huwa.
Mertoge paga VctpaxumBamem je obyxBaheHo 395 naumjeHarta
ca gujarHo3om AA, Koju cy y nepuogy oA fBe roauHe, og 1.
jyna 2011. go 30. jyHa 2013, xocnutan“3oBaHun 1 onepucaHn
Ha KnuHnum 3a onwty xmpyprujy KL Huw.

PesynTatu [Noehatbe NpoceyHor AHEBHOT aTMOChEPCKOT Npu-
TWCKa 3a jefjaH MUNMGap Ha AaH Kaaa Cy ce jaBunv NpBu CUMM-

TOMM aneHANLMTICA BUITO je MOBE3aHO Ca CMatbeHEM pr3MKa
ofi nojaBe aneHauumTrca 3a 2,2%. Koa cBrx nauujeHarta cBako
nosehame cpefre AHeBHe TemnepaTtype 3a 1°C Tpu faHa npe
rnojaee cMMnTOMa 6110 je MoBe3aHo ca noBeharem pravka of,
nojase aneHauymTica 3a 1,3%.

3ak/byyak [Tpema Halwym pesynTaTiMa MOXeMO [a 3aK/byuu-
MO [ja NoJ1, CTapOCT MaUMjeHTa 1 TeXMHA KNUHUYKe popme AA
HIICY MOBE3aHU Ca roanlbuM Jo6KMa, anv NocToju NoBesa-
HocT n3mehy 6poja xocnuTanusayuja 36or aneHgMuUMUTMCa 1
aTMocdepcKor NpUTUCKa 1 TeMnepaType.

KrbyuHe peum: roguwiba foba; Temnepatypa; atMochepcKkm
NPUTUCAK; aKyTHY aneHANLUTIC

MpumrbeH « Received: 29/05/2015 PeBu3uja « Revision: 21/10/2015 MpuxsaheH « Accepted: 26/10/2015

www.srpskiarhiv.rs



DOI: 10.2298/SARH1608408S
UDC: 616.379-008.64-053.2(497.16)

Srp Arh Celok Lek. 2016 Jul-Aug;144(7-8):408-412

OPUTMHAJTHU PALL / ORIGINAL ARTICLE

Rising incidence of childhood type 1 diabetes
in Montenegro

Mira Samardzi¢', Natasa Popovic¢', Natasa Terzi¢?, Milena Popovi¢-Samardzi¢?,
Mirjana Nedovi¢-Vukovi¢?

'Institute for Children’s Diseases, Podgorica, Montenegro;
Znstitute of Public Health of Montenegro, Podgorica, Montenegro

Introduction The incidence rate of childhood type1 diabetes continues to rise across Europe by an aver-
age of approximately 3-4% per annum.

Objective The aim of this study was to examine incidence and trends of type 1 diabetes in children aged
0-14 years in Montenegro from 1997 to 2011.

Methods This was a prospective study. Primary case ascertainment was from a diabetes register, and
a secondary independent data source was from hospital notifications. Case ascertainment was 100%
complete using the capture-recapture method. Standardized incidence rates were calculated and trends
estimated using the Poisson regression.

Results A total of 298 children (157 boys and 141 girls) were diagnosed with type 1 diabetes before 15
years of age during 1997-2011. The mean age-standardized incidence was 15.0/100,000 persons (95%
Cl: 12.3-17.6) during this period, increasing from 11.7/100,000 in 1997 to 18.8/100,000 in 2011.The age-
specific rates per 100,000 persons per year were 10.7, 17.2, and 18.2 at ages 0-4 years, 5-9 years, and
10-14 years, respectively. A significant linear trend in incidence (p = 0.002) has been observed over time,
with an average annual increase of 4.2%. The increase in incidence was present in both genders, with
the largest relative increase in the 0-4 years age group for boys (11.0%; p = 0.006).

Conclusion The incidence of type 1 diabetes in Montenegro children continues to increase. We need
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further monitoring and additional research in order to explain the cause.
Keywords: type 1 diabetes, incidence; type 1 diabetes, children; Montenegro

INTRODUCTION

The prevalence of type 1 diabetes (T1D) var-
ies greatly between countries. The lowest in-
cidence (<1/100,000 persons per year) was
reported in the populations from China and
South America, and the highest incidence
(>20/100,000 per year) was reported in Sar-
dinia, Finland, Sweden, Norway, Portugal, the
United Kingdom, Canada, and New Zealand
[1]. The incidence rate of childhood T1D con-
tinues to rise across Europe by an average of
approximately 3-4% per annum. Recent inci-
dence rate trends in childhood T1D have been
described in publications by the EURODIAB
[2], DIAMOND Project [3], and the SEARCH
for Diabetes in Youth (SEARCH) study [4].

While some studies in Europe have found
that the greatest increase trend in the incidence
of T1D occurred in children under five years
of age [5], others showed that the trend of T1D
in this age group increased to a certain point
of time after which it remained stable [6]. The
increased trend in T1D incidence and wide
variations in the incidence could be explained
by the change of environmental factors as well
as of lifestyle, and their influence on persons
with suitable genetic predisposition [2].

In the Balkan and Mediterranean countries,
the incidence rates of T1D also show wide dif-
ferences, whereas for some of them, there are
still no relevant data [7].

The incidence of childhood-onset T1D
mellitus among Montenegro children un-
der 15 years of age during 1996-2006 was
13.4/100,000 per year. The annual increase rate
for this period was 4.6% [8].

OBJECTIVE

This study aimed to update the previous 10-
year research on the incidence and trends of
typel diabetes in 0-14-year-old children in
Montenegro.

METHODS
Geographical and population data

Montenegro is located in South-Eastern Eu-
rope, with an area of 13,812 km? and a popu-
lation of 620,145 (according to the census of
2011), including 118,751 children (19%) in the
0-14 years group. The climate is continental,
Mediterranean and mountainous. Montenegro
is a country with slow but sustainable econom-
ic growth. Gross domestic product per capita in
2000 was €1,750, whereas in 2011 it was €5,211.
The infant mortality rate in 2000 was 11.7; in
2011 it was 5.1 per 1,000 live births [9].
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Data collection

Diabetes onset in children and adolescents aged <15 years
was documented according to the EURODIAB criteria [2].
All Montenegro children with newly diagnosed T1D were
admitted to the University Children’s Hospital in Podgori-
ca, where they have been further monitored in the chil-
dren’s endocrinology outpatient clinic.

Children with newly diagnosed T1D in Montenegro
who were listed on the National Public Health Institute
diabetes register and Hospital Discharge Register in 1997-
2011 were included in a cohort study. Data collected for
each case for the diabetes register include name, date of
birth, sex, place of residence, and date of diagnosis taken
as the date of first insulin administration. Completeness of
ascertainment was estimated with the capture-recapture
method [10].

Population data

Children population was obtained from 2003 and 2011
census data, as well as the mid-year population estimates
for other years in the study, which have been published by
the Statistical Office of Montenegro [9].

Statistical analysis

Age and sex specific incidence rates were calculated from
the number of new cases divided by the estimated number
of person-years at risk in the 0-14 age group (0-4, 5-9,
and 10-14 years) for each sex. Age and sex standardized
incidence rates were obtained for the 0-14 years age group
using the direct method with a world standard popula-
tion. Poisson regression models were used to analyze the
changes in incidence of T1D mellitus for 1997-2011 period
and to examine the incidence differences among the age
groups, and between girls and boys, as well as to estimate the
temporal trend in incidence. P-value of less than 0.05 was

considered statistically significant. Statistical analyses were
performed using SPSS 17 (SPSS Inc., Chicago, IL, USA).

RESULTS
Incidence

In the period from 1997 to 2011, 298 children (157 boys
and 141 girls) were diagnosed with T1D mellitus. Seven of
them were found by primary source only, and 291 (97.7%)
were identified by both sources providing 100% ascertain-
ment. The largest number of patients was recorded in the
10-14 age group — 129 (43.3%) — while the smallest num-
ber was recorded in the 0-4 age group - 65 (21.8%).

The mean age and sex standardised incidence rate over
the 15-year period was 15.0/100,000/year (95% CI: 12.3—
17.6). The incidence rate ranged from 11.7/100,000/year
(95% CI: 6.2-17.1) at the beginning of the study in 1997
to 18.8/100,000/year (95% CI: 11.1-26.6) at the end of the
study in 2011. The peak annual incidence rate occurred in
2007 (21.8/100,000/year).

Age group

The mean incidence was 10.7 (95% CI: 7.3-14.0) for the
0-4 age group, 17.5 (95% CI: 13.1-21.9) for 5-9 age group,
and 17.9 (95% CI: 14.7-21.0) per 100,000 children/year
for 10-14 age group (Table 1). Differences between the
groups were statistically significant (p = 0.001). The peak
annual incidence rate occurred in 2007 in 5-9 age group -
21.8/100,000/year (95% CI: 13.7-30.0), more precisely in
5-9-year-old boys — 25.3/100,000/year (95% CI: 13.2-37.5).

Sex

The mean age standardised incidence rate for the 15-year
study period was 15.4 per 100,000/year (95% CI: 11.6-19.1)

Table 1. Mean age- and sex-specific incidence rates of type 1 diabetes mellitus in Montenegro during 1997-2011 and percentage increase

incidence per year

Sex Age groups Population Number of cases Annual |n;(:<=£;§2 gil’)madence p-value Mean incidence rate (95% Cl)
0-4 21,437 35 11.0 (3.2-18.9) 0.006 11.9 (6.2-17.6)
Boys 5-9 22,184 49 7.7 (3.4-14.3) 0.021 15.1(9.0-21.2)
10-14 23,843 74 1.9 (-3.4-7.1) 0.487 20.9 (15.8-25.9)
0-14* 67,464 158 5.2(1.5-8.8) 0.005 15.4(11.6-19.1)
0-4 19,772 30 0.0 (-8.2-8.3) 0.994 10.1(7.5-12.8)
Girls 5-9 20,647 61 6.3(0.5-12.2) 0.035 20.1 (14.1-26.0)
10-14 22,380 49 0.8 (-5.6-7.3) 0.801 14.7 (11.4-17.9)
0-14* 62,800 140 3.0(-0.8-6.8) 0.123 14.5(11.9-17.1)
0-4 41,209 65 4.8 (-0.8-10.4) 0.096 10.7 (7.3-14.0)
All 5-9 42,832 110 7.0(2.6-11.3) 0.002 17.5(13.1-21.9)
10-14 46,223 123 1.5(-2.6-5.6) 0.479 17.9(14.7-21.0)
0-14%* 130,264 298 4.2 (1.5-6.8) 0.002 15.0 (12.3-17.6)

* age- and sex-standardized incidence rate
** age-standardized rate
Cl - confidence interval
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Graph 1. Mean age-specific incidence of type 1 diabetes in Montene-
gro boys and girls, 0-14 years old (1997-2011)

in boys and 14.5 (95% CI: 11.9-17.2) in girls. There was
no significant difference between incidence in boys and
girls (p = 0.671) (Graph 1).

Incidence trends

The incidence has increased by an average of 4.2% per
year (95% CI: 1.5-6.8; p = 0.002), in boys 5.2% per year
(95% CI: 1.5-8.8; p = 0.005), in girls 3% per year (95% CI:
-0.8-6.8; p = 0.123) (Graph 2).

The highest annual increase of 11% (95% CI: 3.2-18.9; p
=0.006) was recorded in 0-4-year-old boys, but the lowest
was in 0-4-year-old girls — 0% (95% CI: -0.8-6.8; p = 0.123).

DISCUSSION

The mean age- and sex-standardized incidence rate of
T1D in Montenegro for the study period of 1997-2011
was 15.0/100,000/year. The previous study performed in
2009 had shown T1D incidence of 13.4/100,000/year [8].
Montenegro belongs to the group of countries with high
risk for development of T1D [3]. This rate is close to the
rates in some European countries such as Austria [11],
Hungary [12], Luxemburg [2], some parts of Poland [13],
and Belgium [14].

The frequency of T1D is rising in almost every popula-
tion. The prevalence estimates show that there are about
500,000 children under the age of 15 with T1D worldwide
[15].

Most studies report an increase in incidence with in-
creasing age, with the highest incidence occurring in the
10-14-year-old age group [3, 16]. We also found the high-
est incidence in this age group during the whole study
period: 18.2 (95% CI: 14.9-21.4).

In this study there was no difference in the incidence
between the sexes. Some studies have also shown no dif-
ference in the incidence of T1D mellitus between boys and
girls [17, 18], but some countries show a female prepon-
derance [19]. A significant male excess was found in Italy
and Spain [20, 21], as well as in countries/regions with the
highest incidence of T1D, such as Sardinia [22].

The increase in incidence of T1D in Montenegro is
statistically significant, with a yearly average increase of
4.2% (p = 0.002). In boys, the yearly average increase was
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Graph 2. Trends in sex-specific annual incidence (95% confidence
interval) of type 1 diabetes mellitus in 0-14-year-olds in Montenegro
from 1997 to 2011; observed rates in boys and girls (1), boys (2), and
girls (3).

5.2% (p = 0.005), but in girls the yearly average increase
of incidence was not statistically significant - 3% (p =
0.123). The increase in incidence trend in Montenegro is
approximately equal to the yearly increase in incidence of
T1D in Slovenia [2].

Publications by the EURODIAB registries in Europe
showed acceleration in the incidence trend in: Austria, Ger-
many (Baden-Wiirttemberg), Hungary, and Lithuania, and
deceleration in the rate of increase in the Czech Republic, Po-
land (Katowice), UK (Oxford and Yorkshire), and Germany
(Dusseldorf/North Rhine-Westphalia) in 1999-2008 [2].

Our findings suggest that the largest annual increase
incidence is seen in boys less than five years of age, which
is consistent with previously published data [23, 24], some
of which assume that male sex is a risk factor for early
manifestation of the disease [17].

The incidence rate of T1IDM in children (age range
0-14 years) varies widely in Mediterranean and neigh-
boring countries/regions [7], ranging from 5.8/100,000/
year in the Former Yugoslav Republic of Macedonia [2],
to 44.8/100,000/year in Sardinia [22].

There are great variations in incidence rates across
Europe and even within various regions in an individual
country. This demonstrates the interplay between genes
and environment [3, 16].

There are also differences in the incidence of T1D in
the seven states of the former Yugoslavia. In comparison
to other former Yugoslav countries, Montenegro has the
highest T1D mellitus incidence. The standardized inci-
dence (depending on the follow-up period) of T1D (age
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group 0-14 years) in Serbia was 10.4-15.5/100,000 [24,
25], in Croatia 8.2-17.23/100,000 [2, 26], in Slovenia 11.1-
14.6/100,000 [2], Bosnia and Herzegovina (Republic of
Srpska) 7.5/100,000 [27], Bosnia and Herzegovina (Tuzla
Canton) 7.1/100,000 [28], Former Yugoslav Republic of
Macedonia 5.6-5.8/100,000 children per year [2].

The incidence of T1D mellitus in Montenegro increased
continuously during the 15-year survey. The raise of in-
cidence per year was noticed in all age groups except in
0-4-year-old girls. We have no reasonable explanation for
this. Recent studies demonstrate that many of the environ-
mental triggers are associated with T1D [29]. According
to some authors, breastfeeding, nicotinamide, zinc, and
vitamins C, D, and E have been reported to possibly have
a protective effect against T1D, whereas N-nitroso com-
pounds, cow milk, increased linear growth, and obesity
may increase the risk [30].
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PacT nHUMAaeHue aujabeteca Tuna 1 Kopa peue y LipHoj Mopu

Mupa Camapunh', Hatawa Monosuh', Hatawa Tep3nh?, Munera Monosuh-Camapumnh?, Mupjana Hegosuh-Bykosuh?

"MHcTuTyT 33 6onecTn ajeue, Mogropuua, LipHa lopa;
2/HcTUTYT 3a jaBHO 3paBsbe, Moaropuua, LipHa lopa

KPATAK CAAPXA)J

YBopg loauiiby nopacT MHUMAEeHLE AnjabeTec MenuTtyca Tmna
1y EBponu kpehe ce og 3% no 4%.

Linm papa Linm cTyavje je yTBpAUTY MHUMAEHLY U TPEHS VH-
urAaeHLUe aunjabeTec mennTyca Thna 1 Ko Aelle y3pacta 0-14
roguHa y LipHoj fopu 3a nepriog op 1997 go 2011.

MeTopne papa CnpoBefieHa je npocneKkTUBHa CcTyamja. Kao
NPBY 13BOP NOCAYXKMAV CY MOfALM O HOBOOGONENUM NaLjeH-
TrMa 13 PerucTpa 3a gujabeTtec, a Kao Apyru n3Bop KopuiwheHa
Cy OTNyCHa NrcMma felle ca HOBOOTKPUBEHVM finjabeTecom Tvna
1. Moy3gaHoCT nofaTtaka UCnuTaHa je capture-recapture meTo-
[OM. 3a pauyHate CTaHAapAu3vBaHe HUMAEeHLE KopuwheHa
je meTofa AMPeKTHe CTaHAapAU3aLMje Ha CTaHAapAHY CBETCKY
nonynauujy 3a y3pact 0-14 rogmHa. 3a aHanmn3y npomeHa y UH-
uuaeHuw 3a neprog o 1997. o 2011. npumerbusaH je Poisson
log nuHeapHU perpecuoHn mogern.

pumsbeH « Received: 15/05/2015

doi: 10.2298/SARH1608408S

Pesyntatm Y ncnutrvBaHoM nepriofy permctpoBaHo je 298
Jelle obonene of Aunjabetec menutyca Tuna 1 (157 gevaka u
141 peBojunua). CtaHgapAn3oBaHa MHUMAEHLA 3a Lieny CTapo-
CcHy rpyny 6una je 15,0/100.000 no roamtu (95% Cl: 12,3-17,6)
1 nosehasana ce oa 11,7/100.000 (1997. roa.) po 18,8/100.000
(2011. rog.). HumpeHua npema CTapoCHMUM rpynama Kpetana
ce oa 10,7/100.000 y y3pacty 0-4 roguxe, 17,2/100.000 y y3-
pacty 5-9 roguHa fo 18,2/100.000 u y3pacty 10-14 roguHa.
3abenexeH je CTaTUCTNYKM 3HaYajaH y3nasHU TPEHA NHLUAEH-
e (p = 0,002) ca roguwtym nopactom of 4,2%. Mosehame
VHLMAEHLIE je MPUCYTHO Kog 06a nona ca Hajehum roguwbum
nopacTom Kog feyaka y3pacrta 0-4 roguHe (11,0%; p = 0,006).
3akmyyak MHumpeHua gujabeteca tvna 1y LipHoj fopw n game
pacte. MoTpebHu cy aarbe npaherbe 1 JoNyHCKa UCMUTHBAkba
Aa 6u ce pasjacHuo y3poK.

KmbyuHe peuu: LipHa lopa; anjabetec Tvna 1, MHUMAEHLa; Anja-
6etec Tvna 1, geua

MpuxsahieH « Accepted: 21/07/2015
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Lymphoblastic lymphomas in children -
A single-center experience from Serbia
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SUMMARY

Introduction Intensive treatment protocols used for non-Hodgkin lymphoma in children lead to event-
free survival rates ranging from 80% to 90%. However, the results are less successful in developing
countries. Lymphoblastic lymphoma (LBL) is the second most frequent type of lymphoma in children,
contributing with about one third to all non-Hodgkin lymphoma in childhood.

Objective The aim of the study was to evaluate the results of LBL treatment in University Children’s
Hospital (UCH), Belgrade.

Methods A retrospective analysis of patient records at UCH from 1997 to 2015 was carried out in pa-
tients aged 0-18 years, in whom the diagnosis of LBL had been established. Twenty-two children were
included in the analysis.

Results Mean age at diagnosis was 10 years, with preponderance of male patients. All patients were
treated according to Berlin-Frankfurt-Munster-based chemotherapy protocols. With median follow-up of
91.5 months, five-year probability of event-free survival was 79.5% for all patients, while overall survival
was 81.8%.

Conclusion Our results, although slightly inferior to those of leading international groups, reflect a good

treatment outcome in our patients.

Keywords: pediatric; lymphoblastic lymphoma; Serbia; children

INTRODUCTION

About 7% of all cancers in children are non-
Hodgkin lymphomas (NHL). Lymphoblastic
lymphoma (LBL) is the second most frequent
type after mature B-cell lymphoma, contribut-
ing with about one third to all childhood NHL.
LBL comprises a group of tumors of immature
lymphoid cells that share the same morphology
and immunophenotype with the lymphoblasts
of precursor-cell acute lymphoblastic leukemia
(ALL). Distinction between LBL and ALL is
based on the extent of bone marrow infiltration
by lymphoblasts, i.e. infiltration with 25% or
more defines ALL, while less than 25% may be
seen in LBL [1]. Great majority of pediatric LBL
are T-cell LBL [2]. The initial presentation of T-
LBL is an anterior mediastinal mass often lead-
ing to superior mediastinal syndrome, as well as
tumor lysis syndrome [2]. Using modern che-
motherapy protocols similar to those for ALL,
T-LBL became a highly curable disease, with
cure rates as high as 80% [3-6]. Incomplete re-
gression of the mediastinal tumor can be seen in
patients with LBL. However, absence or presence
of residual tumor after induction chemotherapy
could not predict the subsequent course of the
disease. For that reason, most authors prefer not
to change the treatment in case of partial tumor
volume reduction [7]. On the other hand, pa-
tients with no response to first-line treatment
have a very poor prognosis [8]. Literature reports
on LBL in children in Serbia are scarce [9].

OBJECTIVE

Our study presents initial and follow-up clini-
cal data, as well as treatment results of pediatric
patients with LBL, treated in a single pediatric
center in Serbia.

METHODS

We performed a review of medical records of
newly diagnosed pediatric patients with LBL at
the Hematology/Oncology Department of Uni-
versity Children’s Hospital, Belgrade, from Janu-
ary 1st, 1997 until June 1st, 2015. A diagnosis of
LBL was made in 22 children among the total of
93 patients with non-Hodgkin lymphoma. His-
topathological analysis was performed by one
of the authors (DB). Diagnosis of LBL in most
(9/10) patients presenting with pleural effusion
was established by flow cytometric analysis of
cells in effusion fluid. Disease staging was per-
formed according to the St. Jude classification.
We also analyzed the initial complications of
the disease. Superior mediastinal syndrome -
signs and symptoms caused by compression or
obstruction of superior vena cava and/or tra-
cheobronchial compression was noted. Tumor
lysis syndrome (TLS) was defined as laboratory
and/or clinical TLS as per Cairo-Bishop crite-
ria [10]. The patients were treated according to
NHL-BFM-90 and EURO-LB-02 protocols [11,
12, 13]. Clinical and radiological reassessment
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of the patients was performed on day 15 and day 33 in
order to evaluate treatment response, as well as after in-
duction treatment in patients who failed to achieve com-
plete remission (CR) on day 33. Complete remission was
defined as complete resolution of tumor mass confirmed
by imaging studies (X-ray and/or computed tomography).
Written informed consent for the treatment was obtained
from patients’ parents or guardians. Probability of event-
free survival (pEFS) was calculated using the Kaplan-Meier
method. The differences in pEFS were compared by Man-
tel-Cox log-rank test. The pEFS was calculated from the
date of diagnosis until the first event (death of any cause,
disease progression, relapse or secondary malignancy) or
until the date of last follow-up. Time was censored at last
follow-up date if no failure occurred or if patient was lost
to follow-up after completing therapy. Follow-up was up-
dated to June 1st, 2015. Overall survival was calculated as
the percentage of patients who were still alive at the afore-
mentioned date of the last follow-up. Statistical calculations
were performed using SPSS software version 13.0 (SPSS
Inc., Chicago, IL, USA) for Windows (Microsoft Corpora-
tion, Redmond, WA, USA) operating system.

RESULTS

Among 22 children, male to female ratio was 2.6:1, and
mean age at diagnosis was 10 years (range 3.5-17.9, me-
dian 8.7 years).

Presenting symptoms, stage, primary localization
of the disease, significant initial complications and treat-
ment results are shown in Table 1. Half of the patients
presented with breathing difficulties, while palpable tumor
masses and cough were seen in more than one third. Dura-
tion of symptoms before presentation was two to 60 days
(median 30 days) and about 80% of patients had two or
more presenting symptoms on admission. Hepatomegaly
was detected in five and splenomegaly in three patients.
Most patients were diagnosed with advanced stage dis-
ease, stage Il in 14 (63.6%) and stage IV in seven patients
(31.8%). Only one patient had localized, stage II disease,
in the neck region. Sixteen patients had mediastinal tu-
mor only, while three patients had mediastinal tumor
mass associated with other affected sites: one patient had
left tonsillar affection, another patient had a tumor in the
right tonsil, while one patient had infiltration of testicles,
kidneys and intestines. Three patients presented with ex-
tra-mediastinal involvement, namely right temporal fossa,
cervical lymphadenopathy, as well as left breast and left
axilla. Four (18.2%) had initial bone marrow infiltration.
Initial central nervous system infiltration was recorded
in two patients (9.1%). Patients affected by tumor lysis
syndrome were successfully treated by usual conservative
measures such as forced alkaline diuresis with furosemide
and allopurinol, preceding or parallel to initial chemother-
apy. Superior mediastinal syndrome was also successfully
treated after starting cytotoxic treatment in all of the pa-
tients. Malignant pleural effusion enabled the diagnosis of
LBL by flow cytometry in nine patients (40.9%). In other

| doi: 10.2298/SARH1608413L

Table 1. Patients’ characteristics and outcome

Characteristics N
Symptoms on Difficulty breathing 12
admission Tumor 9
Cough 8
Fever 7
Pain 5
Vomiting 2
Weight loss 3
Painful swallowing 2
Sweating 2
Stage (total = 22) | 0
I 1
1 14
I\ 7
Localization Mediastinum 16
Mediastinum + other 3
localization
Other than mediastinum 3
CNS 2
Bone marrow 4
Initial complications | Tumor lysis syndrome 3
Superior mediastinal syndrome 13
Pleural effusion 10
Other 7
Treatment results CR 19
PR 1
Death before CR 1
Toxic death 1
Relapse Local 0
BM 0
BM + CNS 0
CNS 0
Testicular 1
Secondary malignancy 0
Survival (0} 81.8%
five-year pEFS 79.5%

LBL - lymphoblastic lymphoma; CNS - central nervous system; CR — complete
remission; PR — partial remission; BM — bone marrow; OS - overall survival;
PEFS - probability of event-free survival

patients, the diagnosis was established by tumor biopsy.
Other initial complications were noted in seven patients,
namely: pericardial effusion in four patients; atelectasis,
pneumothorax, and hematothorax in one patient each.
Eight patients had LDH level above 500 U/L, and four
patients above 1,000 U/L. Almost all patients (21/22) were
diagnosed with T-LBL, while one patient had precursor
B-LBL. Ten patients (45.4%) received previous glucocor-
ticoid treatment in local/regional hospitals at some time
during the four weeks before admission.

Nineteen patients (86.4%) achieved CR after induc-
tion treatment; one child (4.5%) achieved partial remission,
while one patient died before achieving CR due to tumor
lysis syndrome and consequent multi-organ failure. An-
other patient succumbed to a toxic complication (sepsis)
during intensification treatment. The patient who achieved
partial remission developed disease progression and died
after second-line high-dose chemotherapy with radiothera-
py and autologous stem cell rescue. One patient developed
testicular relapse and was treated with second-line chemo-
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Graph 1. Kaplan-Meier estimate of event-free survival for all evaluable
patients (n = 22; median follow-up 91.5 months)

PEFS - probability of event-free survival

therapy and radiotherapy. This patient then progressed to
develop the second relapse presenting with cutaneous and
medullary infiltration and died due to cardiac failure after
salvage therapy with nelarabine, without achieving another
CR. Mean follow-up was 91.5 months (range 1.3-206.1,
median 78.1 months). Five-year pEFS was 79.5% for all
patients (Graph 1), while overall survival was 81.8%.

DISCUSSION

Analysis of clinical presentation, treatment results and sur-
vival of childhood LBL has not been previously published in
Serbia. However, there are published single-center experi-
ences of pediatric NHL, including patients with LBL [14].
All our patients, both children and adolescents, were treated
in a similar way using BFM-based protocols for LBL.

General features of our patient group were similar to
those described in larger patient series in the literature [13,
15]. The incidence of LBL is generally higher in boys than
in girls, which was also reflected in our results (male to fe-
male ratio 2.6:1). Median age at diagnosis of LBL was com-
parable to published data. However, most of our patients
were diagnosed with advanced stage disease and more pa-
tients were stratified to stage IV disease; also, there were
more CNS-affected patients than expected from literature
data. This may be due to the fact that symptoms of lym-
phoblastic lymphoma are not well recognized by primary
care physicians, leading to late referral of patients. In our
series, median time from presentation to diagnosis was
about 30 days. In addition, misrecognition of symptoms
leads to an unacceptable frequency of pretreatment by sys-
temic glucocorticoids, further complicating the diagnostic
process. In our series, as many as 45% of the patients were
pretreated in this way. The heavy burden of disease could
also be ascertained by the high percentage of patients
(59%) with elevated LDH level of more than 500 IU/L.
A high proportion of patients with superior mediastinal
syndrome also supports this observation.

Three patients had tumor lysis syndrome as one of the
initial complications. One of these patients died before

reaching CR due to tumor lysis syndrome as well as septic
complication and disseminated intravascular coagulation.
Two other patients were successfully managed by conser-
vative treatment; however, urate oxidase was not used
since it is not available in Serbia.

Pleural effusion was present in 10 patients (45.5%). In
nine of these patients (90%) we established the immuno-
phenotypic diagnosis by flow cytometric analysis of effu-
sion fluid. This diagnostic method offers a considerable
advantage of being far less invasive than tumor biopsy
[15], as well as the added benefit of reducing time to di-
agnosis, since results are available in a matter of hours.

The patients were treated according to the BFM-based
protocols and stratified accordingly. Our results are com-
parable to those of other groups that use same or similar
protocols. Five-year EFS of 79.5% is slightly inferior to
the largest multicenter BFM study (85 + 1%) [13]. We lost
two patients during the initiation treatment, one of whom
died of sepsis, and the other of TLS complications. This
early mortality (9.1%) is certainly poorer than <6% that
has been reported in developed countries [7, 16, 17]; how-
ever, it does not exceed reported early mortality in other
countries with limited healthcare resources [18-21]. Social
and economic conditions and living standards proved to
be a significant factor that influences overall treatment
outcome [22]. In spite of these difficulties, our results es-
sentially do not fall behind those in developed countries.

CONCLUSION

Although inferior to leading international groups, our
treatment results reflect a mostly favorable outcome in our
patients affected by LBL. However, management of early
treatment complications proves to be highly challenging
in a country with limited financial and medical resources
such as ours. Many patients were admitted and treated in a
tertiary care institution with considerable delay, and some
even received glucocorticoids in primary care centers prior
to being referred, significantly compromising treatment
success. In countries with poor socio-economic condi-
tions, a well-considered balance between the intensity of
systemic chemotherapy, avoiding unnecessary surgical
procedures, and ability of timely and appropriate detection
and treatment of early complications appears to be crucial
for further improvement of treatment results. Additionally,
improved education of primary health care physicians, as
well as multi-institutional inter-disciplinary team efforts
need to be strengthened in order to improve country-level
data collection, treatment results and scientific research of
pediatric LBL.
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NumoobnactHn numdomm Kog aewe — UCKYCTBO jeaHor LeHTpa y Cpbuju

JeneHa Nasnh'2, [paraHa JaHuh'? Haga KpctoBcki'?, Mpeppar Poguh'2, fopaH Munowesnh?, Cpha JaHkoBuh?,

HOumutpuje bpawanay'?, Nluguja JokmaHoBuh'?

'YHuep3uteT y beorpagy, MeauumHckn dakynteT, beorpag, Cpbuja;
YHnBep3uTeTCKa Aevja knuHuKa, beorpag, Cpbuja;

*YHneep3uTeT y beorpagy, MeguumHcki dakyntet, MHcTuTyT 32 natonorujy, beorpag, Cpbuja

KPATAK CALIP>KA)J

YBog Tepanuja HexoukuHcKor numoma (HXJ1) kog peue 3a-
CHOBaHa Ha MHTEH3MBHVIM NMPOTOKONVMA JieUera JOBOAN A0
npexuB/baBatba 6e3 HexerbeHnx forahaja Koje ce Kpehe n3-
meBhy 80 1 90%. MehyTrm, ycnex je HeluTo cnabuju y 3emibama
y pa3Bojy. JiumpobnactHu numdom (JIBJ1) apyru je no yuect-
anoctu Tun numéoma Kog Aele, YnHehn oko jeaHe TpehrHe
csux HXJTy petnmcTy.

U papa Linmb papa 6uo je eBanyauuja pesyntata nevera
JIBJTy YHuBep3wuteTckoj aeyjoj knuHuum (YOK) y beorpaay.
Metope paga CnpoBenv cMo peTpoCcnekTUBHY aHanm3y nc-
Topuja 6onectn nauynjeHata YK Kog Kojux je nocTtaB/beHa
AaunjarHosa JIbJ1y nepuogy 1997-2015. roavHe, yBpCTMBLLM Na-

MpumrbeH « Received: 10/06/2015

unjenTe y3pacta 0-18 roguHa. Y aHanm3y je ykibyYeHo YKynHo
[BajeceT ABoje AeLle.

Pesyntatu Cpepru y3pacT npu gujarHosu 6uo je 10 roguHa,
y3 NpeoBiagaBame MywKor nosa. CBv naumjeHTu cy neyeHn
XemmoTepanujom 3acHoBaHOM Ha npoTokosy bepnnH-OpaHk-
dypT-MuHcTep (BOM) 3a JIBJ1. Y3 cpepmy py*uHy npahera of
91,5 Meceun, BepoBaTHONa NETOroANLLHEr NPEXMB/baBatba
6e3 HexerbeHnx forahaja nsHocuna je 79,8% 3a cse nawuujeH-
Te, OK je BepoBaTHONa YKyMHOT NpexrBIbaBatba 6una 81,8%.
3aksbyuyak Mako HelwTo cnabuju op pesyntata Bogehuvix mehy-
HapOAHUX rPyra, HaLlM Pe3ynTaTy CYLITUHCKY OfpaxaBajy 3a-
[0BOsbaBajyhv MCXOA neyera Hallmx nauyvjeHara.

KmbyuHe peun: neanjatpujcku; naumoobnactiu numbom; Cp-
6uja; peua
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Search for the presence of occult hepatitis C in
patients with treatment-induced viral clearance
using an ultrasensitive assay
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SUMMARY

Introduction Occult hepatitis C is defined by the presence of virus in the peripheral blood mononuclear
cells (PBMCs) and/or liver cells, in the absence of serum viremia.

Objective To detect the persistence of occult hepatitis C in hemodialysis (HD) patients and patients
without renal disease (non-renal) with treatment-induced clearance of hepatitis C virus (HCV) infection,
using assays with a very low detection limit of viremia.

Methods A group of 13 HD patients and a group of 43 non-renal patients, with treatment-induced HCV
infection clearance were investigated in the study. The HD patients were treated with pegylated interferon
alpha (PEG-IFN-a) only, while the non-renal patients were treated with a combination therapy of PEG-
IFN-a and ribavirin. Detection of a possible persistence of HCV RNA in the PBMCs and plasma samples
was assessed by an ultrasensitive reverse transcription polymerase chain reaction (RT-PCR) assay (2 [U/ml).
Results HCV RNA was not detected in the PBMCs and plasma samples of HD patients and of non-renal
patients, when assessed by the ultrasensitive RT-PCR assay.

Conclusion When a sensitive RT-PCR assay was applied, to determine if treatment induced clearance of
HCV infection had been successful, occult hepatitis C could not be detected by an ultrasensitive assay,
neither in HD nor in non-renal patients.

Keywords: hepatitis C virus; treatment, pegylated interferon a; ribavirin; hemodialysis; mononuclear
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INTRODUCTION

Occult hepatitis C has been described as a dif-
ferent pathological entity than chronic hepatitis
C. The presence of detectable hepatitis C virus
(HCV) RNA in the liver cells and peripheral
blood mononuclear cells, in the absence of
serum HCV RNA, with or without presence
of antibodies against HCV, defines occult
hepatitis C [1-3]. Occult HCV infection can
be presented with the following two clinical
settings: (i) seronegative occult hepatitis C
in patients without serological evidence of a
prior exposure to HCV (HCV antibodies and
serum HCV RNA negative) with persistently
elevated liver enzymes, and (ii) seropositive
occult hepatitis C in patients who had sponta-
neous or treatment induced clearance of HCV
infection (HCV antibodies positive and serum
HCV RNA negative). In both clinical presenta-
tions of occult hepatitis C, there is a persistence
of HCV RNA in the liver cells and peripheral
blood mononuclear cells [4-7].

The diagnosis and monitoring of HCV in-
fection is based on the serologic detection of
antibodies to HCV, followed by the detection
of HCV RNA in serum with commercial di-
agnostic assays [8]. In the occult HCV infec-

tion, HCV RNA can be detected in the liver
cells and peripheral blood mononuclear cells
(PBMCs) but not in the serum. The reason
for the absence of viral RNA in the serum of
patients, whose virus replicated in their liver
cells and PBMCs, could be explained by the
persistence of very low levels of viremia not
detectable with commercial diagnostic assays
[9-11]. The PBMCs represent an extra hepatic
site for HCV replication [12-14]. Testing for
the presence of HCV RNA in PBMCs proved
to be a reliable method of identification of oc-
cult HCV infection, without the need of a liver
biopsy because of its invasive nature [15-18].

The presence of occult HCV infection rep-
resents a potential risk for the spread of HCV
through transfusions, nosocomial transmis-
sion of the virus in dialysis units [19, 20] and
also a risk for recurrence of the HCV infection
after liver or renal transplantation, in patients
treated successfully with antiviral therapy prior
to transplantation [21, 22].

The standard treatment of HCV infection
consists of a combination therapy of pegylated
interferon alpha (PEG-IFN-a) and ribavirin
(RBV) [23]. Monotherapy with a reduced dose
of PEG-IFN-a is a standard treatment of chronic
hepatitis C in hemodialysis patients, because
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ribavirin induced hemolytic anemia in this patient popula-
tion [24-26]. Several small studies have demonstrated that
the use of low-dose RBV in combination with interferon
based therapy was feasible for treating chronic hepatitis C
in hemodialysis patients. However, the use of RBV in hemo-
dialysis patients has not been well studied and it should be
used with extreme caution and close follow-up. [18, 26, 27]

OBJECTIVE

The aim of the study was to detect the persistence of occult
hepatitis C in patients with treatment-induced clearance of
the virus, using diagnostic assays with very low detection
limit of viremia.

METHODS
Patients

A group of 13 hemodialysis patients and a group of 43 pa-
tients without a renal disease with treatment-induced clear-
ance of hepatitis C virus infection were investigated in the
study. The study was approved by the local Ethics Com-
mittee and a written informed consent was obtained from
each study participant. The 13 patients on maintenance
hemodialysis were treated only with pegylated interferon
a-2a. It was administered subcutaneously, once a week at a
standard dose of 135 ug. The group of 43 patients without
renal disease (non-renal) was treated with a combination
therapy of pegylated interferon a-2a or a-2b and ribavirin.
The PEG-IFN-a was administered subcutaneously once a
week at a standard dose of 180 pg for PEG-IFN-a-2a and
1.5 ug/kg for PEG-IFN-a-2b. The ribavirin was adminis-
tered daily at a dose of 1,000 mg for patients with body
weight of less than 75 kg, and 1,200 mg for patients with
body weight over 75 kg when combined with PEG-IFN-a-
2a. When combined with PEG-IFN-a-2b, the ribavirin dose
was 800 mg for patients with body weight of less than 65 kg,
1,000 mg for patients with body weight 65-85 kg, and
1,200 mg for patients with body weight greater than 85 kg.
The treatment duration was 48 weeks for both groups of
patients infected with HCV genotype 1, and 24 weeks for
the patients infected with HCV genotype 2. All the patients
had completed the antiviral treatment at least six months
prior to enrollment in the study and they all achieved sus-
tained viral response. The sustained viral response (SVR),
defined as an absence of serum HCV RNA, six months after
completion of the antiviral treatment [28], was confirmed
by a reverse transcription polymerase chain reaction (RT-
PCR) assay with a detection limit of 20 IU/ml. Peripheral
blood samples in EDTA as an anticoagulant were obtained
from each patient enrolled in the study.

HCV quantification

Hepatitis C virus RNA was extracted from plasma using
QIAamp Viral RNA kit (Qiagen, Hilden, Germany) ac-

cording to the manufacturer’ instructions. RT-PCR assay
for HCV quantification was done with conventional HCV
Real-TM Quant (Sacace Biotechnologies, Como, Italy) on
Stratagene MX3005P real-time PCR system (Agilent Tech-
nologies, Edinburgh, UK) according to the manufacturer’s
instructions. Detection limit of the assay was 20 IU/ml.

Ultrasensitive detection of HCV RNA in plasma

All plasma samples which tested HCV RNA negative
using the conventional real-time HCV Real-TM Quant
test were re-extracted with QIAmp UltraSens Virus kit
(Qiagen), following the manufacturer’s instructions. The
RNA extracted from 1 ml of plasma was afterwards pre-
cipitated with ethanol, suspended in RNase-free water,
and placed into a single reaction to obtain maximum sen-
sitivity. HCV RNA was detected by nested amplification
of the 5 untranslated region (UTR), the region of the
HCV genome [29]. The following primer pairs were used:
5-GCAGAAAGCGTCTAGCCATGGCGT-3’ (sense, KY-
80) and 5-CTCGCAAGCACCCTATCAGGCAGT-3’
(antisense, KY-78) for the RT-PCR round; and 6FAM-
5-CGGGAGAGCCATAGTGG-3’ (sense, R-130fam) and
5-CGGGAGAGCCATAGTGG-3’ (antisense, R-290) for
the nested round. The RT-PCR step was performed us-
ing Superscript III one-step PCR kit (Invitrogen) under
the following conditions: reverse transcription at 58°C for
30 minutes, initial denaturation at 94°C for two minutes,
and 55 cycles of 94°C for 15 seconds, 58°C for 30 seconds,
and 68°C for one minute. For the nested round, 1 pl of the
RT-PCR product was used in a total volume of 25 pl in-
cluding 2 mM Mg*, 200 uM of each ANTP, 2 uM of both
primers, and 1.25 U Taq Gold polymerase (Applied Bio-
systems, Thermo Fisher Scientific, Waltham, MA, USA).
The following conditions were used: initial denaturation
at 95°C for 10 min, 35 cycles of 95°C for 30 seconds, 57°C
for 30 seconds, and 72°C for 30 seconds, and a final ex-
tension of 10 minutes at 72°C. Both positive and negative
controls were included in each round. A total of 1 pl of
the nested PCR product was diluted in formamide (total
volume 10ul), denaturized at 95°C for three minutes and
separated with a capillary electrophoresis on ABI 3500
Genetic Analyzer (PE Applied Biosystems) using Gene
Scan 500 LIZ Size Standard (Applied Biosystems). The
sensitivity of the nested one-step RT-PCR amplification
was determined by testing stepwise dilutions of the quan-
tified HCV RNA plasma (4th World Health Organization
international standard for HCV RNA, National Institute
for Biological Standards and Control, code 06/102). The
low HCV RNA dilutions (10, 5, 2, and 1 IU/ml) were
tested in triplicates. The detection limit of the assay was
21U0/ml

Isolation of PBMCs

PBMCs were isolated with a density-gradient centrifu-
gation using Histopaque-1077 (Sigma-Aldrich Chemie
GmbH, Taufkirchen, Germany) and homogenized in Tri

Reagent Solution (Ambion, Thermo Fisher Scientific).

www.srpskiarhiv.rs ‘

419



Dzekova-Vidimliski P. et al. Search for the presence of occult hepatitis C in patients with treatment-induced viral clearance using an ultrasensitive assay

Ultrasensitive detection of HCV RNA in PBMCs

HCV RNA was extracted from about 5 x 10 cells using
the RNeasy Mini kit (Qiagen), following the manufacturer’s
instructions. The total RNA extracted from the PBMCs was
precipitated with ethanol, suspended in RNase-free water,
and used in a single reaction to maximize the sensitivity.
HCV RNA was detected with a nested amplification of the
5" UTR region of the HCV genome by RT-PCR using the
same materials and protocols as for the ultrasensitive detec-
tion in plasma. The detection limit of the assay was 2 IU/ml.

RESULTS

HCYV genotype 1 was the cause of infection in 12 hemodi-
alysis patients, while one patient was infected with HCV
genotype 2 (Table 1). The demographic data of the hemo-
dialysis patients and the distribution of HCV genotypes
are presented in Table 1.

Sustained viral response after the antiviral treatment
of HCV infection in hemodialysis patients was confirmed
by a conventional RT-PCR assay with low detection limit
of viremia (sensitivity: 20 IU/ml). HCV RNA was not de-
tected in the PBMCs and plasma samples of hemodialysis
patients either, by the use of the ultrasensitive RT-PCR
assay (sensitivity: 2 IU/mL).

The group of 43 non-renal patients with SVR was also
studied. HCV genotype 1 was the cause of infection in
95.3% of the patients, while dual infection with HCV
genotype 1 and 3 was found in two patients (Table 2).
The demographic data of the non renal patients and the
distribution of HCV genotypes are presented in Table 2.

Achievement of sustained viral response in the non-
renal patients was confirmed by the conventional RT-PCR
assay with low detection limit of viremia (sensitivity: 20

Table 1. Demographic data and HCV genotypes of the hemodialysis
patients

Variable Hemodialysis patients
Number, No. (%) 13

Sex, No. (%)

Men 13 (100%)
Women /

Age, year, mean £ SD 47.7 +10.2

HCV genotype, No. (%)

G1 12(92.3%)

G2 1(7.7%)

Table 2. Demographic data and HCV genotypes of the non-renal pa-
tients

Variable Patients without a renal disease
Number, No. (%) 43

Sex, No. (%)

Men 30 (69.8%)

Women 13 (30.2%)

Age, year, mean £ SD 40.0+10.6

HCV genotype, No. (%)

G1 41 (95.3%)

G1+G3 2 (4.7%)

doi: 10.2298/SARH1608418D

1U/ml). When tested with the ultrasensitive RT-PCR as-
say (sensitivity: 2 IU/ml), HCV-RNA in the PBMCs and
the plasma samples, was also not detected in any of the
non-renal patients.

The hemodialysis patients and the patients without re-
nal disease experienced treatment-induced clearance of
the HCV infection confirmed by the ultrasensitive RT-
PCR assay, which showed no detection of HCV RNA in
the PBMCs and in the plasma samples. Thus, there was no
detection of occult hepatitis C in the hemodialysis patients
or in the patients without renal disease with achieved sus-
tained viral response.

DISCUSSION

In the current clinical practice, patients with achieved
sustained viral response following antiviral treatment,
confirmed by commercial assays, are considered to have
cleared the infection with HCV. However, data accumu-
lated in the last decade demonstrate that the only effec-
tive approach to the diagnosis of HCV infection and its
long-term persistence is the implementation of more sen-
sitive HCV RNA diagnostic assays, as well as examination
of the presence of the virus in the cells of the immune
system. Searching for the presence of HCV viremia with
more sensitive and ultrasensitive diagnostic assays, sev-
eral investigator groups found that HCV RNA persisted
at very low levels in the serum and PBMCs of patients
with apparently spontaneous or treatment-induced reso-
lution of the HCV infection [7, 30]. The study of Pham
et al. [7] included 16 patients (five with spontaneous and
11 with treatment-induced resolution of HCV infection)
who had undetectable serum HCV RNA tested with a
commercial RT-PCR assay (sensitivity: 500 IU/ml). Low
levels of viremia were detected in the serum and PBMCs
of all patients using a highly sensitive RT-PCR-nucleic acid
hybridization assay (sensitivity: 2 IU/ml). Radkowski et al.
[30] investigated 11 HCV antibody positive patients who
tested negative for serum HCV RNA with the commercial
assay (sensitivity: 50 IU/mL). In the same study, low levels
of HCV RNA were detected in the serum samples of six
(55%) patients and in PBMCs of 11 (100%) patients, using
a high-sensitivity RT-PCR assay (sensitivity: 2 IU/mL).
Our results did not reveal the presence of occult hepatitis
C or persistence of HCV RNA at very low levels in the plas-
ma or PBMCs of HD patients who achieved sustained viral
response following antiviral treatment. Similar to our re-
sults, two studies which included hemodialysis patients who
underwent renal transplantation after a successful treatment
of HCV infection showed no presence of residual HCV
RNA in their plasma samples and PBMCs. The first study
included 16 patients who had achieved SVR after treatment
with interferon-a during the HD [31]. At kidney transplan-
tation, 38 months (range: 2-57 months) after interferon-a
therapy, HCV viremia was negative in all patients. At the
last follow-up after kidney transplantation, i.e. 22.5 months
(range: 2-88 months), HCV viremia remained negative in
all patients despite the immunosuppressive treatment. There
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was no detection of HCV RNA in the examined PBMCs of
eight transplanted patients. The second study assessed the
persistence of HCV infection in 26 renal transplant patients
on immunosuppressive treatment, who had spontaneous
(No. = 10) or treatment-induced clearance (No. = 16) of
the HCV infection while on HD [29]. No biochemical or
viral relapse was detected in the studied patients during the
median post-transplant follow-up of 10.5 years (range: 2-16
years). HCV RNA was not detected in any of the patient’s
plasma samples, repeatedly taken during the follow-up
period (average: 5 times; range: 1-15 times), using a con-
ventional RT-PCR assay (sensitivity: 15 IU/mL). Residual
HCV RNA was also not detected in their plasma samples
and PBMCs (unstimulated and stimulated) with an ultra-
sensitive RT-PCR assay (sensitivity: 2 ITU/mL).

Our study results also confirmed effective clearance of
HCYV from the plasma and PBMCs of patients without
renal disease who achieved SVR following standard anti-
viral treatment. Occult hepatitis C was also not detected in
other studies involving patients without renal disease with
achieved SVR after antiviral treatment. George et al. [32]
investigated 150 patients with SVR after HCV infection
treatment and followed them up for five years, for evidence
of viral relapse. The presence or absence of HCV RNA in
their sera was determined by RT-PCR methodology with
a sensitivity of 29 IU/mL. There was no detection of HCV
RNA in the patients’ serum samples, confirming that there
was no evidence of HCV RNA persistence. Morisco et al.
[33] evaluated the long-term eradication of HCV infection
in 150 treated patients with achieved SVR. The median
follow-up was 8.6 years (range 2-19.9 years). Presence of
HCV RNA in the serum was not detected in all study par-
ticipants, using the RT-PCR assay with sensitivity of less
than 50 IU/mL, when testing at least four blood samples
taken at different time points.

The concept of occult hepatitis C is still a matter of
debate. Some studies detected occult hepatitis C and other
studies did not detect it in patients with treatment-induced
clearance of HCV infection. The disagreement between
these studies could be associated with the differences of
the criteria used to define sustained viral response after
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MpeTpara 3a NpUCYCTBO OKYATHOT XenaTuTuca L Kog nauujeHarta ca Tepanujckom
eIMMUHALLUjOM BUPYCa NPUMEHOM YNTPACEeH3UTUBHOT TeCTa

MaBnuHa LlekoBa-Bugumnuckn', Urop I. Hukonos', Hagnua MateBcka-lewwkoBcka?, JaHa bojaHosa®, HnHa Hukonosa?,
Kpacumup AnToHoB?, Jbynmuna MateBa?, Anekcangap QumoBscki?, JinoHen Pocten?, Anekcanpap LUvkone'

'YHMBep3nTETCKa KNMHMKa 3a Hedponorujy, Ckonsbe, MakeaoHuja;

2Ynusep3utet,Ceetun Knpun u Metopuj’, ®akyntet 3a papmaumjy, Ckonsbe, MakefoHwja;
*YHnBep3uTeTcka 6onHnua,Ceetn MBaH Puncki’, Knnhika 3a ractpoeHtepoxenatonorujy, Coduja, byrapcka;
*KnuHuika 3a Hedponorujy, anjannsy v TpaHcnnantauujy, CHU Rangueil, Tyny3, OpaHuycka

KPATAK CALIP?KA)

YBop OkynTtHu Xenatutic Li je aeduHmncaH nprucyctsom Brpyca
xenatutunca L| y moHoHykneapHum henvjama nepudepHe Kpsu
1/1nn xenaToUnTMa, NPU HEraTUBHUM Hanasom BUpPYCHE pu-
60HyKnenHcke kucenuHe (PHK) y cepymy.

U papa Livsb oBor pafa je yTBpAUTY NPUCYCTBO OKYNTHOTR
xenatutuca Ll kog naumnjeHTa Ha XPOHNYHOj XeMOAMjanun3n
Kop naumjeHTa 6e3 6ybpexHe 6onecTy, KOf Kojux je MOCTUrHyTa
Tepanujcka envmmHaLja Brpyca, noMmohy npriMeHe ynTpaceH-
3UTVBHOT TecTa 3a feTeKToBarbe BupycHe PHK.

Metope papa Y ctyamju je 6uno ykbyyeHo 13 nauujeHTa Ha
xemopaujanusn u 43 naumjeHTa 6e3 bybpexHe bonectu, Kog
KOjUX je NOCTUrHyTa envMmnHaLumja Bupyca xenatutuca L no-
MORy aHTMBUPYCHOT TpeTMaHa. MauujeHTr Ha xemofmjanmsm
6VnY Cy NeYeHn camo NernnvpaHnmM nHTepdepoHom anda,
[OK Cy NaumjeHTn 6e3 bybpexxHe 6onectn 61nm neyeHn Kom-
6GViHaLMjoM NerunrpaHor nHTepdepoHa anda n prbaBupuHa.

MpumsbeH « Received: 22/06/2015

PeBusuja « Revision: 26/10/2015

MoTeHumjanHo npucycTBo BupycHe PHK y MOHOHYKneapHum
henujama nepudepHe KpBU 1y MNas3mm NaLujeHTa je UCnuTmBa-
HO nomohy yNnTpaceH3UTUBHOT TeCTa 3a eTEKTOBaHE BUPYCHE
PHK (ceH3utusHocT og 2 IU/ml).

Pesynrtatu [IpMeHOM ynTpaceH3UTUBHOT TeCTa, BUPYCHa
PHK Huje 6una oTKprBeHa HU y MOHOHYKneapHUM henvjama
nepupepHe KPBY HATU y NNa3M1 XeMOAWjaIM3HUX NaLvjeHTa
1 NaumjeHTa 6e3 bybpexHe bonecTu.

3akmyyak [IpMMeHOM yNTpaceH3UTUBHOT TecTa 3a AeTeKTO-
Batbe BupycHe PHK, koju ce Kopuctro 3a yTBphuBama ycnelw-
HOCTW Tepanuje Kog xenatutuca L, okyntHu xenatutuc L Huje
6110 OTKPVBEH HY KOZ XeMOAMjanv3HYX, HUTU KOZ NaumjeHata
6e3 bybpexHe 6onecTn.

KrbyuHe peun: Bupyc xenatutuca Ll; neyerbe; nerunmpax nH-
TepdepoH anda, pubaBMPUH; XEMOAWjaNN3a; MOHOHYKIIEAPHM
neyKouuTm
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Factors associated with inconsistent condom use
with clients among female sex workers in Podgorica,
Montenegro

Dragan Lausevi¢, Senad Begi¢, Natasa Terzi¢, Zoran Vratnica, Alma Ci¢i¢, Boban Mugosa
Institute for Public Health, Podgorica, Montenegro

SUMMARY

Introduction Female sex workers (FSWs) are a group at increased risk for human immunodeficiency virus
(HIV) infection, and inconsistent condom use with clients is a known risk factor for infection in this group.
Objective The aim of the study was to determine factors associated with inconsistent condom use with
clients among female sex workers in Podgorica, Montenegro.

Methods We conducted an HIV bio-behavioral cross-sectional study in a sample of female sex workers
recruited by snowball sampling.

Results A total of 142 FSWs were recruited. Eighty-one (57.0%) of them used condoms consistently
with clients. HIV prevalence was 0.0%. In the multivariate analysis inconsistent condom use with clients
in the previous month was associated with clients’ negative personal attitude [age-adjusted odds ratio
(AOR) = 22.7, 95% confidence interval (Cl) = 2.3-228.0] or client’s indifference (AOR = 13.0, 95% Cl =
1.4-118.9) towards using condom during sex with sexual workers, decision making by clients or by
mutual agreement with client about using a condom (AOR = 10.2, 95% Cl = 3.7-28.0), and early age of
first sex (AOR = 5.4, 95% Cl = 1.6-18.5).

Conclusion Our results suggest not only the need for further promotion of condom use, information
and education for FSW but also the need to strengthen negotiation skills of FSWs with clients on regular
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use of condoms, as well as the need to extend prevention programs to clients of FSWs.
Keywords: female sex workers; paid sex; HIV; consistent condom use

INTRODUCTION

In order to track the human immunodeficien-
cy virus (HIV) epidemic and to target limited
resources for prevention and care programs,
ongoing collection of accurate data on popu-
lations at increased risk for HIV is needed. Fe-
male sex workers (FSWSs) are at increased risk
due to exposure to multiple sexual partners,
thus increasing the probability of exposure to
an HIV-infected partner, as well as due to high
prevalence of bacterial and viral sexually trans-
mitted infections (STI) that increase the prob-
ability of HIV infection once exposure occurs
[1, 2]. Globally, in Europe and North America,
as well as in Asia and Latin America, injection
drug use either by FSWs or their steady male
partners also increases risk of infection [1, 3].

Prevention of sexually transmitted HIV in-
fection in FSWs hinges on consistent condom
use (CCU) both with clients and other part-
ners. CCU is one of the most effective and effi-
cient ways of preventing sexual transmission of
HIV and other STIs and slowing the spread of
HIV where the epidemic has not yet extended
into the general population [4, 5, 6]. Among
female sex workers, the prevalence of CCU
with clients varies in different regions and
countries, from 5.8% in Indonesia, to 75.3%,
81%, and 93.4% in Croatia, the Netherlands
and Chile, respectively [7-13]. To date, there
have been two studies of HIV risk and con-

dom use among FSWs in Montenegro, which
found that 44% and 58% of FSWs, respectively,
reported consistent condom use with clients in
the previous month [13, 14].

The sampling of a FSW population poses
a unique challenge. In Podgorica, as well as
in the whole of Montenegro, there is no reg-
istration of FSWs and most of sex work is not
based in brothels. As a result, there is no fea-
sible framework for drawing a representative
population-based sample. Montenegro’s small
population size has implications on the practice
of sex work as, unlike in other more populated
European cities, both sex workers and clients
express concern about being recognized. Low
density of FSWs, lack of contact between FSW's
and local health care services, and a high level
of mistrust towards “official” agencies have
made respondent-driven sampling difficult in
populations of FSWs in Montenegro and other
countries of Eastern Europe [15]. For these rea-
sons, most of the studies of FSW in this area
have been conducted using snowball sampling.

OBJECTIVE

The objective of this study was to determine
factors associated with inconsistent condom
use with clients among FSWs in Podgorica,
Montenegro.
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METHODS
Setting

Montenegro, a former Yugoslav republic, is a small, newly
independent country in southeastern Europe with a popu-
lation of around 620,000. Podgorica, with around 200,000
inhabitants, is the capital of Montenegro. Existence of
FSWs is only moderately visible in Podgorica. HIV preva-
lence in general population of Montenegro is 0.018% [16-
18]. The annual incidence of reported HIV/AIDS cases
from 2005 to 2013 varied from 1.1 to 2.2/100,000 persons.
Cumulative HIV incidence between 1989, when the first
case was registered, and 2013, as reported in the Annual
Report on HIV/AIDS in Montenegro, is 153 persons [17].
The predominant route of HIV transmission is sexual —
homosexual, bisexual, and heterosexual [17]. Targeted in-
terventions for HIV prevention and harm reduction have
been in existence in Podgorica since 2004. Currently, there
is one drop-in center for FSWs in Podgorica (established
in 2010) and one Center for Voluntary and Confidential
HIV Counseling and Testing. The drop-in has been estab-
lished and managed by non-governmental organizations
(NGOs), while the Center for Voluntary and Confidential
HIV Counseling and Testing is operated by the Institute
for Public Health.

Sampling procedure and data collection

We conducted a bio-behavioral cross-sectional survey
among FSWs in Podgorica from April through July 2012.
Eligible participants were women, at least 18 years of age,
who had at least one commercial sex partner in the previ-
ous 12 months, and who resided in Podgorica for at least
three months during the previous 12 months.

We identified and recruited participants using snowball
sampling. With the assistance of a local NGO that provides
prevention services to FSWs (distribution of free condoms
and HIV/STI educational materials and referral to HIV
voluntary counseling and testing centers), we recruited six
initial participants who operated in different parts of the
city. These initial participants referred other FSWs from
various parts of the city. Each participant received primary
incentive for completing the questionnaire and for provid-
ing a blood sample to be tested for HIV, and secondary
incentives for each additional person recruited into the
study. We gave each participant a detailed explanation of
study procedures and objectives prior to enrolment. In
order to maintain confidentiality, we obtained verbal in-
formed consent and collected no individually identifying
information. We gave each respondent an identification
code that linked their questionnaires and laboratory tests.
Participants used the same code to obtain their HIV test
results at voluntary testing and counseling centers. Par-
ticipants could withdraw from the study at any stage of
the study without any consequences except not getting
incentive.

Measurements

We gathered data from all respondents using a standard-
ized questionnaire, which contained questions on demo-
graphic and behavioral characteristics related to potential
HIV and STT exposure [19]. Respondents completed the
questionnaire by themselves, but could ask an interviewer
for assistance if they had not understood a question or
were unable to fill in the questionnaire by themselves.

Our main outcome measure was inconsistent condom
use with a commercial sex partner (client) in the previ-
ous month. Our predictor variables were demographic
characteristics (age, marital status, employment status),
behavioral factors (age at first sexual intercourse, age at
first paid sex, how clients are contacted, number of clients
in the past week, condom use during last sex with a client,
observed attitude of clients towards using condom, ob-
served process of decision making of condom use during
commercial sex, number of persons other than clients with
whom participant had sex during the previous 12 months,
consistency of condom use with a non-commercial sexual
partner(s) during the previous month, experience with
drug use, prior history of an STI, visits to a gynecologist
in the previous 12 months, previous HIV testing, knowl-
edge about HIV transmission (four questions), knowledge
about HIV prevention (two questions), self-assessment of
risk for HIV infection, receipt of free condoms and in-
formation from a local NGO about HIV transmission
and prevention. We recoded knowledge variables to three
categories: knowledgeable about HIV transmission and
prevention (correct answer to all six questions), knowl-
edgeable about HIV transmission (correct answer to all
four transmission question), and knowledgeable about
HIV prevention (correct answer to two questions).

Laboratory methods

We collected blood samples from all participants and tested
them to detect HIV 1/2 antibodies using a rapid test with im-
mune-chromatography technology (HIV1/2, Rapid Device,
HIV Rapid, Ab1&2 Cassette, BIOTEC, UK). Confirmatory
HIV 1/2 testing was done by western immunoblot (NEW
LAW BLOT I/IL, BIO-RAD, Marnes-la-Coquette, France).
Blood samples were tested in the laboratory of the Center
for Medical Microbiology of the Institute for Public Health,
which serves as a national referral center for HIV testing.

Statistical analysis

We analyzed data using SPSS/PC version 12 (SPSS Inc.,
Chicago, IL, USA) and used * tests and unadjusted odds
ratio to assess associations between each of the defined
predictors and inconsistent condom use with clients in
the previous month. We included all significant predictors
(p <0.05) and known confounders in a multivariate logis-
tic regression and tested the overall fit of the final model
using the Hosmer and Lemeshow test.
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Ethical consideration

All survey procedures were conducted by trained person-
nel. Ethical approval was granted by the Ethical Commit-
tee of the Institute for Public Health in Podgorica.

RESULTS

We recruited 142 FSW to participate in the study. The
median age of the participants was 27 years (range: 18-50
years); 63.4% had elementary school education or less;
63.4 were single, and 88% were unemployed in the formal
sector (Table 1). About one-fourth had had first paid sex
before the age of 18 years. The most frequent ways of con-
tacting clients were through friends (52.8%), bars/clubs/
restaurants (16.9%), through phone calls (16.9%) or in the
streets/parks (5.6%). Almost one fifth reported that they
had injected drugs in the previous year; 7.7% reported
having STT during the previous year. Three out of five had
visited a gynecologist in the previous 12 months.

Almost three quarters (73.2%) reported condom use
during their last sexual contact with a client, but fewer
(57.0%) reported that they had always used condoms with
clients in the past month; 64.8% of participants reported
that they were decision makers about condom use with
client. Majority of participants (88.7%) reported sexual
intercourses with one or more partners other than clients
in the previous 12 months. Only 23.0% of these reported
consistent condom use with such partners during the
month preceding the study.

Prior to participation in this survey, 33.1% of the par-
ticipants reported that they had been tested for HIV. None
of the FSWs in our sample were HIV positive. Only 16.2%
were able to correctly answer all six HIV knowledge ques-
tions, but 69.7% understood that proper and regular con-
dom use was protective against HIV infection, and 31.7%
had received free condoms and prevention information
from local NGOs; 61.3% considered themselves to be at
moderate or higher risk of HIV infection.

In univariate logistic regression analysis, client’s indif-
ference or his negative personal attitudes towards using
condom during sex with sexual workers, decision about
condom use made by client or with mutual agreement,
lack of knowledge about HIV prevention measures, not
receiving HIV prevention information and free condoms
from a local NGO, never being tested for HIV, early age at
first sexual intercourse, and being single were all associ-
ated with inconsistent condom use with clients (Table 2).

In multivariate logistic regression analysis inconsistent
condom use with clients in the previous month were as-
sociated with client’s negative personal attitude [age-ad-
justed odds ratio (AOR) = 22.7, 95% confidence interval
(CI) = 2.3-228.0] or client’s indifference (AOR = 13.0, 95%
CI = 1.4-118.9) towards using condom during sex with
sexual workers, decision making by clients or by agree-
ment with client about using of condom (AOR = 10.2, 95%
CI = 3.7-28.0) and early age of first sex (AOR = 5.4, 95%
CI = 1.6-18.5) (Table 3).

| doi: 10.2298/SARH1608424L

DISCUSSION

We found that 57% of FSWs in Podgorica reported that
they had used condoms during each episode of commer-
cial sex in the prior month. We also found that client’s in-
difference or his negative personal attitude towards using
condom during sex with sexual workers, decision about
condom use made by client or with mutual agreement and
early age at first sexual intercourse, all predicted inconsis-
tent condom use with clients.

In earlier studies among FSWs conducted in Montene-
gro, the prevalence of consistent condom use in the month
preceding the survey was 44% and 58%, respectively, sug-
gesting a stagnancy of trend in risk reduction [13, 14].

The association we found between inconsistent con-
dom use with client’s indifference or negative personal
attitude towards condom use during commercial sex, as
well as with deciding on condom use done by clients or by
mutual agreement between FSWs and client, were consis-
tent with the results of the studies among FSWs in China,
Cambodia, Korea, Sri Lanka, Ghana, and Vietnam, which
found similar associations with inconsistent condom use
[20-28]. Factors involved in the frequent acceptance of
commercial sex without condoms probably include lack
of authority, fear of losing clients and weak negotiation
skills. This could be likely compounded by lack of knowl-
edge about HIV prevention measures since 30.3% of FSW
did not know that proper and regular condom can reduce
risk of HIV infection, comparing with FSW population
in Belgrade in neighboring Serbia, where only 15.9% of
street sex workers and 11.5% of “indoor” sex workers had
no knowledge of this fact [29].

Early age of first sex was found as a risk factor for in-
consistent condom use in Uganda [30]. This finding could
be explained by possible prevention fatigue or lower self
esteem. Unfortunately, our data did not allow us to explore
further this range of possible explanations.

There are a few limitations to this study. Our study is
limited by imperfection of snowball sampling design and
its relatively small sample size, which may lead to reduced
representativeness and lack of statistical power. Nonethe-
less, based on independent estimates of the FSW population
size in Podgorica, we assumed that our sample included the
majority of the active commercial sex workers in the city.
Our study also relies on self-reports of sexual practices and
behaviors, which are subject to recall bias and are difficult
to be verified. We hope that this study will help in gaining
trust from FSWs for future bio-behavioral studies that may
be able to employ different sampling methodologies, such
as respondent-driven sampling or time-location sampling.

CONCLUSION

As the most important factors affecting the inconsistent
condom use during sex with clients, our study has identi-
tied the following: clients’ insistence on not using con-
dom or clients” indifference towards condom use; allow-
ing clients to have bigger influence over the decision on
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Table 1. Demographic and behavioral characteristics of female sex workers, Podgorica, Montenegro, 2012

Variables n %
18-24 50 35.2
Aqge group (years) 25-30 70 49.3
ge group ty 31-40 17 120
41+ 5 35
Elementary school or less 90 63.4
Level of completed education Secondary 47 331
University 5 3.5
Married 12 8.4
Marital status Regular partner 40 28.2
Single 90 63.4
Full time 3 2.1
Employment status (formal sector) Part time 14 9.9
Unemployed 122 88.0
<14 32 226
Age at first sex (years) 15-17 79 55.6
>18 31 21.8
<14 7 49
) . 15-17 29 204
Age at first paid sex (years) 18-24 64 251
>25 42 29.6
<2 55 38.7
. ’ 3-4 40 28.2
Number of clients during last week 5_7 29 504
>8 18 12.7
. . . Yes 104 73.2
Use of condom during last sex with client No 38 268
Consistent use of condom with clients during | Yes 81 57.0
previous month No 61 43.0
Insist on condom use 23 16.2
Attitude of most clients towards using Preflerbclondom but willing to have sex without condom if not 2is
condoms available 33 3.
Do not care 58 40.8
Insist on sex without condom 28 19.7
. . . Sexual worker by herself 92 64.8
Decision maker on using a condom during sex I
with client Client . . / 49
Agreement (together with client) 43 30.3
0 16 1.3
Number of persons other than clients with ! >6 394
whom she had sex during last year 23 42 296
4-7 23 16.2
>8 5 35
sl aate e o | a0
No 97 77.0
month
Used illegal drugs by injection route during Yes 26 18.3
previous 12 months No 116 81.7
Had symptoms of a sexually transmitted Yes 11 7.7
infection during last year No 131 92.3
Visited a gynecologist during previous 12 Yes 84 59.2
months No 58 40.8
Yes 47 33.1
Ever tested for HIV No 95 66.9
Correctly answered all six questions about HIV | Yes 23 16.2
transmission and prevention No 119 83.8
Correctly answered all four questions about Yes 49 345
HIV transmission No 93 65.5
Correctly answered both questions about HIV | Yes 60 423
prevention No 82 57.7
Knows that proper and regular condom use Yes 99 69.7
can reduce risk of HIV No 43 30.3
No or low risk 55 38.7
Self-assessment of risk for HIV Moderate risk 40 28.2
High or very high risk 47 331
Received free condoms and information about | Yes 45 317
HIV transmission and prevention from an NGO | No 97 68.3
. . Reactive (positive) 0 0
Result of HIV rapid screening test Nonreactive (negative) 142 100.0

n - number of participants (female sex workers) in sample

www.srpskiarhiv.rs

427



428

Lausevic D. et al. Factors associated with inconsistent condom use with clients among female sex workers in Podgorica, Montenegro

Table 2. Correlates of inconsistent condoms use during last month by female sex workers with clients, Podgorica, 2012 (univariate logistic

regression)

. Sample Unadjusted OR ;
Variables n/N prevalence (%) (95% C) p-value
Insist on condom use* 1/23 43 1.00
Prefer condom but willing to
Attitude of most clients towards using have sex without condom if 19/33 57.6 29.9 (3.6-248.6) 0.002
condoms not available
Do not care 25/58 43.1 16.7 (2.1-132.1) | 0.008
Insist on sex without condom 16/28 57.1 29.3 (3.4-249.1) 0.002
In general, the decision on using a Sexual worker by herself* 23/92 25.0 1.00
condom during sex with clientis made by | Client or mutual agreement 38/50 76.0 9.5(4.2-21.2) 0.000
Correctly answered both questions about | Yes” 20/60 333 1.00
HIV prevention® No 41/82 50.0 2.0(1.0-3.9) 0.049
Received free condoms and HIV Yes* 13/45 289 1.00
information from an NGO No 48/97 49.5 24(1.1-5.1) 0.023
Yes* 14/47 29.8 1.00
Ever tested for HIV
No 47/95 49.5 2.3(1.1-4.8) 0.027
X >18* 8/31 258 1.00
Age at first sex (years)
<17 53/111 47.7 2.6(1.1-6.4) 0.033
) Married or regular partner* 16/52 30.8 1.00
Marital status -
Single 45/90 50.0 2.2(1.1-4.6) 0.027
A ( ) 18-24% 20/50 40.0 1.00
e group (years
g€ grotip ty >25 41/92 44.6 1.2 (0.6-2.4) 0.600

OR - odds ratio; CI - confidence interval
#Referent value

SComposite indicator consisted of the following two questions: 1. Can sexual intercourse with only one, faithful and uninfected partner, reduce risk of HIV
infection?; and 2. Can proper and regular use of condoms reduce risk of HIV infection?

Table 3. Independent correlates of inconsistent condom use in the previous month by female sex workers with clients, Podgorica, Montenegro,

2012 (multiple logistic regression)

Variables AOR 95% CI p-value
Insist on condom use * 1.00
X X . Prefer condom but willing to have sex 273 28-2712 0.005
Attitude of most clients towards using without condom if not available . . . .
condoms
Do not care 13.0 1.4-118.9 0.023
Insist on sex without condom 22.7 2.3-228.0 0.008
In general, the decision on using a condom Sexual worker by herself * 1.00
during sex with client is made by Client or mutual agreement 10.2 3.7-28.0 0.000
] >18" 1.00
Age at first sex (years)
<17 54 1.6-18.5 0.007
Correctly answered both questions about HIV | Yes* 1.00
prevention® No 24 0.9-6.2 0.060
Received free condoms and HIV information Yes* 1.00
from an NGO No 2.1 0.5-8.2 0.284
Yes* 1.00
Ever tested for HIV
No 0.8 0.2-3.3 0.760
. Married or regular partner* 1.00
Marital status -
Single 1.7 0.6-4.5 0.292
Age group (years) 18-24° 1.00
u
gegroup ty 225 24 0.9-6.9 0.093

AOR - adjusted odds ratio
*Referent value

SComposite indicator consisted of the following two questions: 1. Can sexual intercourse with only one, faithful and uninfected partner reduce risk of HIV
infection?; and 2. Can proper and regular use of condoms reduce risk of HIV infection?

condom use; making decision on condom use based on
mutual agreement between FSW's and clients, as well as the
early age of FSWs at the time of first sexual intercourse.
Although the last mentioned factor can hardly be influ-
enced by any kind of intervention, according to similar
studies and experiences from Thailand, all other above
mentioned factors can be influenced primarily through

| doi: 10.2298/SARH1608424L

better health education of both FSWs and clients about
the importance of regular and proper use of condoms in
preventing HIV and other STIs, as well as through ex-
panding specific health education programs among FSWss,
targeting improving negotiation skills with clients in order
to stress the importance of condom use or even to make it
a precondition to sexual intercourse with clients.
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daKTopu noBe3aHu ca HepoCNe4HOM YNoTPpebOM KOHAOMA NPUIMKOM CEKCYaNHUX
0AHOCa ca KaujeHTMMa mehy cekcyanHum pagHuuama y NMoaropuum y LipHoj fopu

[paraH Jlaywesuh, CeHap beruh, Hatawa Tep3uh, 3opaH BpatHuua, Anma Yuunh, boban Myrolwua

VIHCTUTYT 3a jaBHO 34paBbe, [Moaropuua, LipHa lopa

KPATAK CAZAPXKAJ

YBop CekcyanHe pagHuLe y jyronctouHoj EBponu npepcra-
B/bajy rpyny nvua Koja cy usnoxkeHa nosehaHom pusmky 3a
XWUB nndekuyujy. HegocnenHa ynorpeba KOHLOMa TOKOM CeK-
CyallHVX OfHOCa Ca KAWjeHTMa NpeAcTaB/ba GakTop pr3mka
3a XVB nHoekuujy 3a nprnagHuLie oBe rpyne.

Liwm papa Linb oBor paga je 6vo yTBphrBatbe GpakTopa no-
Be3aHUX ca HegocnegHowhy Kopuwhetba KOHAOMa TOKOM
ceKcyasiH/X 0fjHOCa C KJIMjeHT!Ma Y nonynauuju cekcyanHux
pagHuua y MNMogropuuyn.

Metoge papa CnpoBefieHa je 6uobuxejrmopanaHa cTyauvja
npeceka y Kojoj Cy ucnutaHuLe 13 y3opka perpytoBaHe me-
TOLIOM rpyfBe CHera.

Pesyntatu YKynHo cy perpytoBaHe 142 ncnutanuue. bbux 81
(57,0%) ToKOM NocnefbUx MeceL, AaHa Npe NCnmTMBakba KOH-
31CTEHTHO je KOPUCTUIO KOHOME TOKOM CeKCyanHUX ofHoca
ca KnujeHTUMa. Mehy ncnutannuyama HuCy ngeHTMduKoBaHa
nuua ca XUB nHdekuymjom. MyntreapujatHa aHanusa je noka-

MpumrbeH « Received: 06/07/2015

doi: 10.2298/SARH1608424L

3ana Aa je HegocneaHa ynotpeba KOHAOMa TOKOM CeKCyanHUX
0fjHOCa Ca KNMjeHTMa noBe3aHa ca HeraTuBHUM ctaBom (AOR
=22,7,95% Cl = 2,3-228,0) nnu paBHogylHOWRY KnnjeHTa
(AOR=13,0,95% Cl = 1,4-118.9) npema Kopuwwhety KoHIOMa
TOKOM CEKCYaJH/X OfHOCA Ca CEKCyanHUM pagHuLama, oany-
UMBaHEM Of CTPAHE KNNjeHTa U JOroBapakbem ca KnujeHToM
o kopuwhetby KoHgoma (AOR = 10,2, 95% Cl = 3,7-28,0), Kao
1 paHUM Y3pacToM Y Bpeme NpBOr cekcyanHor ogHoca (AOR =
54,95% Cl=1,6-18,5).

3akspyyak Pe3yntatu Hawe cTyguje cyrepuwy fa je, nopeg,
Jasber 34paBCcTBEHON NpocBehnBatba M MPOMOBYCakba AOC-
nepHe ynotpe6e KOHLOMa, HEONMXOAHO 0jayaTy NPEeroBapayke
BELUTVHE CEKCYaNHUX PagHULA Ca KIMjeHTMa OKO 0baBe3He
ynotpebe KoHoMma. Takohe, Tpebano 6y npowmpuTty 3apas-
CTBEHO-eAyKaTUBHE MPOrpame Ha K/ujeHTe CeKCcyanHux paj-
HUL.

KmbyuHe peun: cekcyanHe pagHuue; nnahenu cekc; XMB; go-
cnefiHa ynotpeba KoHaoma

MpuxsaheH « Accepted: 17/07/2015
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MPUKA3 BOJIECHUKA / CASE REPORT

A case of severe type of cerebro-costo-mandibular
syndrome

Aleksandra Mati¢'?, Gordana Velisavljev-Filipovi¢'? Jovan Lovrenski'?, Djordje Gajdobranski'?

'Institute for Child and Youth Health Care of Vojvodina, Novi Sad, Serbia;
University of Novi Sad, Medical Faculty, Novi Sad, Serbia

SUMMARY

Introduction Cerebro-costo-mandibular syndrome (CCMS) is a rare disorder, with only 75 cases described
in the literature to date. CCMS is characterized by association of micrognathia and specific multiple rib
defects. It is accompanied by mental deficiency in considerable number of cases. Sometimes, there are
associated anomalies and problems, such as spine deformities, brain, heart, kidney or ear anomalies,
feeding difficulties, delayed psychomotor development, and growth impairment. Depending on severity
of deformities and consecutive respiratory insufficiency, in about 35-50% of CCMS cases, death occurs
during the first year of life. These cases are referred to as severe types of CCMS.

Case Outline In this paper we present a female infant with severe type of CCMS. Diagnosis was estab-
lished in the first day of life, based on micrognathia and findings of posterior rib-gap defects on the
chest X-ray, accompanied by dyspnea. Progressive severe respiratory insufficiency caused by chest and
air-way deformities and exacerbated by episodes of pneumonia, led to respiratory failure and death at
the age of 7.5 months.

Conclusion CCMS should be considered in every infant with micrognathia and rib-gap defects on chest
X-ray.

Keywords: cerebrocostomandibular syndrome; rib-gap defects with micrognathia; micrognathism; re-
spiratory insufficiency; ribs; congenital abnormalities

INTRODUCTION

Cerebro-costo-mandibular syndrome (CCMS)
is a rare disorder, originally described by Smith
etal. [1] in 1966. Seventy-five cases have been
published in the literature since then [2]. Most
published cases are from Western European
countries, Asian countries, and the USA. To
the best of our knowledge, this is the only one
published from Western Balkans countries.

The main characteristics of this syndrome are
specific rib defects and micrognathia [2, 3]. It is
accompanied by mental deficiency in a consid-
erable number of cases. Sometimes, there are as-
sociated anomalies and problems, such as spine
deformities, brain, heart, kidney or ear anoma-
lies, feeding difficulties, delayed psychomotor
development, and growth impairment.

The etiopathogenesis of CCMS is still not
fully explained. A significant number of cases
occur sporadically [2, 3]. Cases associated
with consanguinity have also been described,
as well as those with CCMS in siblings, sug-
gesting autosomal recessive inheritance [4, 5,
6]. Finally, cases of CCMS in parents and their
offspring have also been published, indicating
autosomal dominant type of inheritance with
variable gene expression [7, 8]. Recently, sig-
nificant progress in genetic basis of CCMS has
been achieved. In 2014, Lynch et al. [9] pub-
lished a paper on genetic testing performed in
a cohort of ten families with CCMS members -
seven families with sporadic CCMS cases, two
with parent-child transmission, and one with

CCMS in siblings of unaffected parents. Het-
erozygous mutations in the small nuclear poly-
peptids B and B1 (SNRPB) gene were found in
probands [9]. SNRPB belongs to non-coding
conserved elements of the human genome.
These elements have an important regulatory
role through their impact on mechanism of al-
ternative splicing, process of great importance
for creation of additional protein diversity.
Mutations in SNRPB gene, with consecutive
defect in the splicing machinery, cause devel-
opmental disorders characteristic of CCMS.
Mutation analysis suggested that CCMS is an
autosomal dominant disorder with possibility
of non-penetrance, as well as a high rate of de
novo mutations [9]. Deregulation of SNRPB
expression as the main mechanism for CCMS
was confirmed by Bacrot et al. [10], through
results of genetic testing of five CCMS patients.
We present a case of an infant with CCMS
diagnosed on the first day of life. The authors
showed the clinical course of the severe type of
CCMS, and pointed to evolution of findings ob-
served at birth and their clinical implications.

CASE REPORT

A female infant was born as the second child
of a 22-year old healthy mother, from a non-
consanguineous marriage. The course of this
pregnancy was uneventful, with appropriate
prenatal care. The family history was unre-
markable. The older sibling is a healthy girl.
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Figure 1. Chest X-rays of the infant showing 11 pairs of ribs, posterior rib-gap defects on the 2nd-9th rib bilaterally, narrow ribcage and spine
deformity. Photographs were taken at the age of (a) one day, (b) four months, and (c) 6.5 months.

/

Figure 2. Infant’s face profile with micrognathia and retrognathia. Photographs were taken when the infant was at the age of (a) two days and
(b) 5.5 months; on photograph (b) tracheal stoma is present.

The pregnancy was terminated at 38 weeks of gestation,
with spontaneous vaginal delivery at a local maternity hos-
pital. Apgar score was 4, 6, and 7 at 1, 5, and 10 minutes af-
ter birth, respectively. The birth weight was 2,800 g (25 p),
birth length was 49 cm (50 p), head circumference was 36
cm (>90 p), and chest circumference was 32 cm (25 p).
The baby was resuscitated at birth, since she did not show
spontaneous respiratory effort. Respiratory support via
nasal continuous positive airway pressure was applied af-
terwards. During the first day of life she was transferred
to our neonatal intensive care unit for further evaluation
and treatment.

On admission, several malformations were observed:
retromicrognathia, high-arched palate, hypertelorism,
low-set malformed ears, narrow chest, wide-set nipples,
redundant skin and muscle hypotonia.

Chest X-ray on the first day of life showed a narrow,
bell-shaped thorax with eleven pairs of ribs, with posterior
rib-gap defects of the second to ninth rib on both sides
(Figure 1a). This finding, accompanied with retromicro-
gnathism (Figure 2a), pointed to cerebro-costo-mandib-
ular syndrome.

‘ doi: 10.2298/SARH1608431M

Cranial ultrasound showed signs of brain hypoxia.
Karyotype and laboratory tests including initial laboratory
screening for immunodeficiency (complete blood count
with differential, measurement of serum immunoglobulin
and complement levels), echocardiography, ultrasound of
abdominal organs and hips, electroencephalography and
ophthalmologic tests were unremarkable.

From the second day of life, the infant breathed sponta-
neously, with oxygen therapy (30% oxygen), but was occa-
sionally tachypneic and dyspneic. At the age of five weeks,
respiratory insufficiency appeared. The underlying cause
was pneumonia. The infant was endotrachealy intubated,
and mechanically ventilated, with appropriate antibiotic
therapy and supportive measures. In further course, clini-
cal, ultrasonographic and radiologic sings of pneumonia
resolved, but attempt to wean the infant from respiratory
support repeatedly failed. Since there was a prolonged
need for mechanical ventilation, tracheotomy was per-
formed at the age of two months. During the intervention,
it was noticed that tracheal rings were rather thick, with
narrower tracheal air-path than expected according to the
body size. Two more occasions of pneumonia accompa-
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Figure 3. Infant’s body with narrow chest. Photographs were taken when the infant was at the age of (a) two days, and (b) 5.5 months; on

photograph (b) tracheal stoma is present.

nied with pleural effusions were diagnosed until the age of
five months. After resolving of infections, the respiratory
function improved, despite even more gracile appearance
of the narrow thorax. Respiratory physiotherapy was initi-
ated on a regular basis.

At the age of 5.5 months, mechanical ventilation was
discontinued, with oxygen applied via tracheal stoma. At
this age, the infant’s body weight was 4,180g (< 3 p), body
length was 56 cm (< 3 p), head circumference was 38 cm
(< 3 p), and chest circumference 33 cm (< 3 p). Monitoring
of anthropometric parameters confirmed further discrep-
ancy between chest and head circumference, which rose
from 4 cm at birth to 5 cm at the age of almost six months
(Figure 3). Micrognathia also seemed more pronounced
over time (Figure 2). Subsequent chest X-rays showed a
more pronounced deformity of the chest, which took on a
triangular shape, with reduced lung surface (Figure 1b, c).
Also, scoliosis of the spine was observed. Its exacerbation
over time was noticed as well (Figure 1b, c¢). Examina-
tion of psychomotor development showed a significant
delay with pronounced muscle hypotonia at the age of six
months. Nourishment was implemented through a gastric
tube. Hypercaloric diet was given because of malnutrition,
but weight gain was still poor. Neuromotor stimulation
treatment was implemented, in order to improve infant’s
development as well as respiratory muscles’ strength.

At the age of seven months, another episode of pneu-
monia appeared, caused by multiresistant strain of Pseu-
domonas aeruginosa. Over the next few days, global re-
spiratory insufficiency developed gradually. Respiratory
support was reinitiated, accompanied with already started
antimicrobial and supportive therapy. Despite all the mea-
sures taken, clinical condition was further deteriorating
and the infant passed away at the age of 7.5 months.

Autopsy was not performed, on parents’ request.

DISCUSSION

Clinical manifestation of CCMS may vary, but rib-gaps and
micrognathia are mandatory findings. Typical posterior
rib-gap defects are pathognomonic finding in CCMS [11,

12]. These basic clinical and X-ray findings are sufficient
for the diagnosis. Micrognathia can be accompanied by
cleft palate, but is always of significant degree. Rib abnor-
malities originate from replacement of the bone tissue be-
tween costovertebral junction and the lateral arch with un-
differentiated fibrous and muscle tissue, or cartilage [7, 13].

In differential diagnosis one should take into consid-
eration other entities accompanied by micrognathia and
thoracic and rib abnormalities [14, 15, 16]. Thoracic X-ray
may mimic multiple costal fractures at birth, especially
when resuscitation is applied, as in our patient. Spontane-
ous rib fractures were also described in some cases of vagi-
nal delivery [17]. Concomitant presence of micrognathia
and posterior rib-gap defects which are present on subse-
quent X-rays without callus formation are clues for correct
diagnosis. In trisomy 18, 11 pairs of thin and hypoplastic
ribs and micrognathia are often present [15]. Other typi-
cal features and organ abnormalities, as well as karyotype
reveal the true diagnosis. Robin sequence is characterized
by micrognathia, but without accompanied rib abnormali-
ties. More than 50% of infants born with Robin sequence
have associated syndrome or anomalies, including skeletal
dysplasias [14], but not specific posterior rib-gap defects,
except in the case of CCMS. Infants born with atelosteo-
genesis type I and campomelic dysplasia have also small,
narrow thorax at birth [16, 18], but very distinctive other
clinical and radiological features.

Literature data indicate that in about 35-50% of CCMS
cases, death occurs during the first year of life [12]. Naga-
sawa et al. [2] classified CCMS according to severity into
the following three types: lethal CCMS, where death oc-
curs during the first month of life; severe type, where death
occurs between the first and 12th month of life; and mild
type, where patients live more than a year. Analyzing the
descriptions of previously published cases, the same au-
thors concluded that patients with severe type of CCMS
had respiratory infections significantly more often than
patients with a mild type [2]. Poor respiratory functions
and frequent respiratory infections present the main causes
of death in infants with severe CCMS. Their origin lies in
underventilation of lungs, lying position in bed, and often
microaspirations because of feeding difficulties. Special
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issues are infections with multiresistant hospital strains in
hospitalized patients with CCMS [19]. In our patient, there
were deformities of tracheal cartilages and of thoracic spine.
Combination of micrognathia, rib and spine deformities,
and deformities of tracheal cartilages caused air-way distur-
bances and flail chest, with consequent respiratory distress.
Exacerbations coincided with respiratory infection, causing
a vicious circle, which eventually led to fatal outcome.

In several other case reports of CCMS, there were some
other anomalies: ear anomalies [21], conductive hearing
loss [7], cardiac anomalies [12], renal cysts [12], central
nervous system anomalies [5], mycrocephaly [5], occult
spina bifida [2], other bone deformities — except ribs and
mandible [5], arthrogryposis [21], and urogenital anoma-
lies [5]. All these deformities are sporadic and have low
incidence [6, 11].

Mental deficiency was found in a considerable number
of cases with CCMS [4, 7, 8, 9, 11], but there were also
reports of normal intelligence [8, 12]. At first, it was con-
sidered that mental retardation is inherited, and, as such,
a part of this syndrome; hence the “cerebro” part of the
acronym. Recently, most authors see mental deficiency as
a consequence of neonatal hypoxic brain injury [8], with
the exception of cases accompanied with mycrocephaly,
cerebral abnormalities or extensive perivascular calcifica-
tion as a basis for mental retardation [5, 20].

At birth, head circumference is normally greater than
chest circumference, and equalization of these two mea-
sures takes place at the age of about six months [22]. In
our patient, chest circumference was considerably smaller
than head circumference at birth. This difference was even
greater at the age of six months. Chest deformity played an
important role in reduction of respiratory capacity. This is
obvious from subsequent chest X-rays (Figure 1), as well as
from simple observation of the infant over time (Figure 3).
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Cnyuaj Tewkor 0611Ka Lepebpo-KocTo-MaHAUOYNapHOT CUHAPOMA

AnekcaHapa Matuh'2, loppaHa Benncaembes-Ounvnosuh'?, JosaH JloBpeHckn'?, Hophe MajaobpaHcki'
MHcTnTYT 33 3gpaBCTBEHY 3aWTNTY AeLle 1 omnaguHe BojsoguHe, Hosu Cag, Cpbuja;

*YHneep3uTtet y Hosom Cagy, MeguumHckm dpakyntet, Hosu Cag, Cpbuja

KPATAK CAZIPXKA)J

YBog Liepe6po-kocto-maHaubynapHu cuHgpom (CCMS) pe-
fakK je nopemehaj. [lo capa je onucaHo 75 cnyyvajeBa. MaBHa
KapaKkTepucTKa OBOT CMHAPOMA je yAPY>KeHO NpUCyCTBO
MUKpOTrHaTuje 1 MynTunaux cneundunyHmx gedexara pedapa.
Y 3HauajHom 6pojy cnyyajeBa CCMS je yapy»eH ca MeHTaHUM
nedrunTOM, a MOHEKaAa Ca HeKMM APYruMm aHomanmjama u
npob6nemvma: fedopMUTETM KNUME, aHOMasuje Mo3ra, cpLia,
Oybpera 1 yBa, TeWKONe Y Xparetby, YCrOPEH NCUXOMOTOPHN
pa3Boj, 3a0cTatak y pacTy. Y 3aBUCHOCTY Of TeXUHe Aedopmm-
TeTa U NocneAnyHe pecnmpatopHe nHcyduumjeHunje, CCMS
y oko 35-50% cnyyajeBa JOBOAM A0 CMPTHOT UCXOAa Y NPBOj
rOAVHM XnBoTa. TakBU CyyajeBu cnapajy y Texak obnuk CCMS.
Mpuka3s 6onecHuKa Y 0BOM pagy nprikasyjeMo }eHCKo ofojue
ca Telwkmm obnmkom CCMS. [lnjarHo3a je noctaB/beHa y NpBOM
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[aHy K1BOTa, Ha OCHOBY MOCTOjatba MUKPOrHaTuje 1 cneun-
dnuHMxX fedekata pebapa Ha PeHAreHCKOM CHUMKY FPyAHOT
KoLwua, npaheHux aucnHejom. MporpecreHn nopemehaj pecnu-
paTopHe dyHKLUMje, y3pOoKoBaH AedopMUTETMMA FPYLHOT KoL
1 AVCajHMX NyTeBa 1 NOropLUIaH en13oAama nHeyMoHuje, JOBEO
je po pecnupaTopHe nHCybULmMjeHLrje n CMPTY Y y3pacTy of,
7,5 Meceuu.

3akmyuak [lnjarHo3y CCMS Tpeba nmaTn Ha ymy Kof cBakor
ofjojueTa ca MUKPOTrHaTWjoM 1 cneynduyHumM gedektuma pe-
6apa Ha peHAreHCKOM CHUMKY FPyAHOT KOLua.
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nedekTn pebapa ca MUKPOTrHaTUjoM; MUKPOTrHaT/3aM;
pecnpaTtopHa nHcyduumjeHuja; pebpa; ypoheHe
abHOpMaNHoCTH
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Primary reconstruction of neck defect after excision
of metastatic melanoma of unknown primary site
with regional pectoral myocutaneous flap
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SUMMARY

Introduction Metastatic melanoma of unknown primary (MMUP) is already a well described oncologic
phenomenon in the literature, whereas tissue defects’reconstructions on the neck region always present
a challenge for the reconstructive surgeon. Two cases of giant metastatic, skin infiltrative neck tumor
masses are presented. In both cases MMUP was diagnosed. Both intraoperative tissue defects were
reconstructed using pectoralis major (PM) regional flap.

Outline of cases The first patient was admitted with giant tumor mass on the right side of the neck.
The fast growing mass appeared two months prior to the admission. Thorough examination showed no
signs of primary tumor. Removal surgery was performed and the defect was reconstructed using the
PM musculocutaneous flap. The second patient was admitted with large tumor mass on the left side of
the neck. Thorough examination displayed no signs of any primary tumor. After the excision, the tumor
mass and subsequent neck dissection, reconstruction followed, using the pedicled PM muscle flap and
partial thickness skin transplants. There were no major complications in either case. The histopathological
examinations presented metastatic melanoma diagnoses.

Conclusion Clinical outcome of MMUP described in literature is rather variable. Different studies have
shown that prognosis in patients with MMUP is better than that in patients with diagnosed primary
melanoma with metastatic disease. Therefore, the best initial course of action in those cases would be
surgery, according to oncological principles, if possible. Neck defects’ reconstructions should fulfill both
functional and esthetic demands. Due to the reliability and low cost of the procedure, PM regional flap
presents a very good and trustworthy reconstruction modality.

Keywords: metastatic melanoma of unknown primary; pectoralis major flap; surgery; reconstruction;
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neck tumor

INTRODUCTION

Primary reconstruction of massive neck defects
presents a continuously challenging question in
the field of reconstructive surgery. The recon-
struction’s goals primarily include acceptable
coverage for the underlying tissue, with protec-
tion of important anatomical structures, and,
secondly, acceptable and furthermore desirable
aesthetic appearance if possible.

Metastatic melanoma of unknown primary
(MMUP) presents a specific entity with many
characteristics that underlies the need for
adequate therapeutic approach. It is broadly
described in literature. The capricious presen-
tations of the disease itself can be found in dif-
ferent reports, for example: 1.7 kg lymph node
axillary metastasis [1], lung metastasis [2],
right atrial metastasis with pericardial effusion
[3], midbrain und inguinal metastases [4], skin
— colored skin-fixed noduli with inguinal mass,
rectal wall metastasis, lung metastasis and liver
metastases [5], adrenal metastasis with subcu-
taneous metastatic focus [6], or simply in form
of inguinal swelling that presents itself via en-
larged lymph node. All of these are advocates
of either the melanoma regression theory, or

transformation theory, which includes the ap-
pearance of aberrant melanocyte within the
lymph node [7]. As all of the reports described,
despite the meticulous diagnostic procedures,
primary melanoma was not diagnosed.

We present two cases of large neck tumor
mass that were surgically treated in the Clinic
for Plastic and Reconstructive Surgery, Clini-
cal Center Ni§, Serbia, which were diagnosed
with MMUP.

CASE REPORTS
Case 1

A 47-year-old male was admitted to the clinic
with a large tumor mass on the right side of
the neck. The patient reported that tumor mass
appeared two months before and grew until it
reached the preoperative size (Figure 1). At the
time of admission, general health condition
was inconspicuous, without concomitant dis-
eases. A thorough examination was performed,
including physical examination of the skin,
anus, genitalia, and adnexae; ophthalmoscopy,
otorhinolaryngology examination, rectoscopy,
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Figure 1. Large tumor mass on the right side of the neck; notable
infiltration of the skin dermis is present, with peritumoral congestion

[ £ ;. A
Figure 2. Postoperative appearance during the dressing change on
the sixth postoperative day; the pectoralis major flap remains vital

thoracic X-rays, abdominal ultrasound, computed tomog-
raphy (CT) scans of the thorax and abdomen. Anamnesti-
cally, no surgical procedures had been performed prior to
the admission. The CT-scans showed that no major blood
vessels were affected by the tumor mass. Primary mela-
noma or other cutaneous lesions, as well as other patho-
logical findings were not diagnosed.

The surgery was performed under general anesthesia.
Surgery planning was thorough, because of the relations
with the vital structures in the neck. The excision was me-
thodically performed, continued by a neck dissection. The
dimensions of the excised tumor mass were 12 x 9 x 8 cm.
Afterwards, ipsilateral pectoralis major (PM) myocutane-
ous pedicled flap was harvested, raised und placed into the
defect. The suturing was performed in two layers, over a
suction drainage. The secondary defect was covered with
split-thickness skin grafts harvested from the right thigh.
Subsequent histopathological examination showed an en-
larged lymph node with metastatic melanoma including
the dermis infiltration of the skin. The postoperative care
of the patient was performed in elevated head position,
with the head rotated ipsilaterally. Marginal epidermolysis
of the flap was the only complication noted during the
initial postoperative period (Figure 2). The drainage was
removed on the third postoperative day; the sutures were
removed on the 13th postoperative day. On one-month
follow-up examination the patient described the aesthetic
outcome as very-good. Additional radiotherapy was rec-
ommended, which the patient rejected. Three months af-

ter the surgery he developed local neck relapse, including
the carotic artery wall infiltration. Seven months after the
surgery the patient died of multiple visceral metastases.

Case 2

A 54-year-old male was admitted with a large tumor mass
on the left supraclavicular region. The patient reported the
appearance of a small tumor mass two and a half months
prior to the admission, which successively grew until it
reached the preoperative size. Venous skin congestion sur-
rounding the tumor mass was also noted by the admission
check-up (Figure 3). At the time of admission patient was
not suffering from any concomitant diseases. The step-by-
step diagnostic procedures as in the first case were per-
formed. Primary melanoma or other cutaneous lesions, as
well as other pathological findings, were not diagnosed.
The surgery was performed under general anesthesia. The
tumor mass resection was performed, followed by ipsilat-
eral lower neck dissection. The dimension of the excised
tumor mass was 15 x 15 x 10 cm. Using the mid-clavicular
incision line, lateral margin of the left PM muscle was ap-
proached; the flap was dissected and raised (Figure 4), and
subsequently turned into the defect. The flap was sutured
and covered with split-thickness skin grafts harvested from
the right thigh. The chest wound was sutured over the suc-
tion drain. Initial postoperative period was uneventful. Fol-
lowing histopathological examination of the excised tumor
mass showed enlarged lymph node with melanoma metas-
tasis. The drainage was removed on the fourth postopera-
tive day; approximately 95% of the skin grafts healed and
small areas healed by secondary epithelization (Figure 5).
The sutures were removed on the 13th postoperative day.
On examination three months post-surgery, the patient de-
scribed the aesthetic outcome as good. Minor problems with
arm movements were nonetheless reported by the patient.

Figure 3. Large tumor mass on the left supraclavicular region; peritu-
moral blood stasis with skin exfoliation is noted
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Figure 4. Tissue defect medial of the left shoulder; after the excision
and neck dissection, the pedicled pectoralis major muscle flap is dis-
sected from distal and raised. The clavicle is notable in the middle of
the tissue defect; proximal to the clavicle, altered anatomical tissue
organization is demonstrable. Major blood vessels are not recogniz-
able in this photograph

Despite the applied radiotherapy, twelve months after the
surgery the patient developed generalized disease with
multiple cerebral metastases. The patient died fourteen
months after the primary surgical treatment.

DISCUSSION

MMUP presents a clinically completely different en-
tity compared to melanoma of known primary (MKP);
nevertheless, genetic researches show rise in BRAF and
NRAS mutations, which resemble the genotype of cuta-
neous melanoma [8-10] and not of the mucosa [9]. Both
mutations have no significant prognostic impact on the
clinical outcome [9, 10]. The number of metastatic lymph
nodes remains the most significant prognostic factor for
overall survival [10]. One study has suggested that AJCC
stage and time to disease progression, and not the initial
metastatic load, nor the mutational status, displays the
important prognostic factors [11].

MMUP presents a clinical entity that has a different
prognosis to that of the MKP. As mentioned before, the
number of involved lymph nodes involved presents a nega-
tive prognostic factor, but the prognosis itself is also influ-
enced by the clinical form of the disease. In comparison
to patients with MKP, the patients with MMUP showed
better prognosis [12]; however, in-transit or satellite me-

doi: 10.2298/SARH1608436V

31PN
Figure 5. Postoperative appearance during the dressing change, skin

grafts are healed, the venous congestion has declined; the wound
shows no signs of irritation or infection

tastases present an additional unfavorable effect [13]. To
date, surgical treatment remains the initial therapeutic
modality, unless absolute contraindications for surgical
treatment are present.

The role of appropriate reconstruction presents an open
question in the field of reconstructive surgery. The role of
regional flaps remains, to date, unquestioned. A number
of papers on this topic only underline the significance of
the regional PM flap. Many advantages using this flap are
mentioned in the literature, e.g. vitality of the flap, reason-
ably short time of recovery, favorable aesthetic outcome at
the donor site [14], versatility and excellent reach in the
neck region [15], cost of surgery of the regional vs. free
flaps. Also, minor but notable or even no postoperative
complications using PM flap were mentioned in the latest
literature [16, 17].

Providing that regional PM muscle flap dates from the
second third of the 20th century, as described in the lit-
erature, and that it has until now been used as a reliable
modality for treatment of diverse head and neck defects, it
presents a good modality for the treatment of the defects
following the surgery of MUP. The significance of free
flaps stays undisputed, but the economical aspect of the
surgery costs and the recovery time could be also be con-
sidered, especially when it comes to use of the PM muscle
flap in the developing societies. A thorough patient exami-
nation remains of foremost significance, because small or
unrecognized skin or adnexae lesions could present the
primary site of the later diagnosed metastatic disease [18].
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MpumapHa peKoHCTPyKUMja AedeKTa Ha BpaTy nocae eKcumusmje MeTactaTckor
MENaHOMA KOXe Heno3Hate NpUMapHe 0Kan3aumje NeKTopaiHum

MULNAHOKOXHUM peXxbem

AceH Bennukos', lMpepapar KoBauesnh?3, AnekcaHapa Bennukos?, Cxaxpam MxaHatu?

'KnuHuka Kobypr, KnuHuka 3a TpaymatonoLky xupyprujy u optoneaujy, Kobypr, Hemauka;
2KnuHnyky LeHTap Huw, KnrHyka 3a nnactrnyHy n pekoHCTpyKTUBHY xupyprujy, Hiw, Cpbuja;

*YHusepauTet y Huwy, Meguumntckm dakyntet, Huw, Cpbuja;

*YHuBep3uTeT leTe, KnuHuka 3a makcunodauwjanHy xupyprujy, ®paHkdypt Ha MajHu, Hemauka

KPATAK CALIP>KA)

YBop MeTactackv MenaHOM Hero3HaTe NpMMapHe foKanu3a-
umje (MMHI) y nutepatypu je Beh fo6po onvicaH OHKOOLLKM
(beHoMEH; PEKOHCTPYKLMje TKUBHMX AedeKaTa Ha BpaTy npes-
CTaBJbajy YBEK 13a30B 3a PEKOHCTPYKTUBHOT Xvpypra. MpexcTa-
BJbeHa Cy fiBa C/lyyaja BeNMKUX MeTacTacknx TYMOPCKMX Maca
ca nHdunTpaumjom Koxe. Y oba ciyyaja je AnjarHoCTMKOBaH
MMHTJ1. O6a uHTpaonepaTMBHa TKNBHA AedeKTa Cy PEKOH-
cTpyucaHa nomohy pectoralis major (PM) peroHanHor pexma.
Mpukas 6onecHnka MpBY NaLmjeHT je pernctposao 6p3o0 pac-
Tyhy Macy Ha fiecHoj CTpaHU BpaTa iBa MeceLa npe 60nHUYKor
npujema. O6aBrbeHn AeTasbHY GU3NKaNHW NPernes 1 AoMyHCKe
AVjarHOCTYKE METOLE HUCY NMOKa3asu NocTojarbe NpUMapHOr
Tymopa. Ycneamno je XvpypLIKo fieyerbe eKCL31joM 1 PeKOoH-
cTpyKumja aedpekta PM MUWNAHOKOXHUM pextem. [pyrn
MaLyWjeHT je MPUMIbEH Ha CTaLMOHAPHO JIeYerEe Ca BETMKOM
TYMOPCKOM MacOM Ha N1eBoj CTpaHu BpaTa. [leTasbHu nperneq
1 AWjarHOCTUKA HUCY MOTBPAUIM MOCTOjakbe MPUMapPHOT TYMO-
pa. HakoH eKkcLu3uje TyMOpCKe Mace 1 AuceKumje BpaTa ycne-

PeBu3uja « Revision: 29/02/2016

[Una je peKoOHCTPYyKLKja TKUBHOT AedeKTa neTabkactum PM
MULMAHUM pextem. Oba cnyydaja cy npoTekna 6e3 3HauajHUxX
XUPYPLUKMX KOMMMKaLmMja. XMCTONaToNOLWKa AWjarHOCTMKa je
y 06a clyyaja nokasasna MeTactacki MesiaHoM.

3akmyuak KnuHnukm ncxog kog nauymjeHara ca MMHIIT onw-
CaH y nuTepatypu je pa3nuuut. Pasnnuute cTyauje cy nokasane
Ja je nporHo3a nauvjeHata ca MMHIJ1 6orba Hero nawyjeHaTa
Ca JUjarHOCTUKOBAHMM NPYMapHAM MelaHOMOM Ca MeTacTaT-
ckom 6onewhy. MocneanyHo, Haj6osby NpaBal, AenoBatba 6u
6110 XVIPYPLLKO Neyetbe, yKONIMKO je Moryhe no OHKONOLWKUM
npuHUMnUMa. PekoHCTpyKLWja fedeKkaTa Ha BpaTy 61 Tpebano
Aa ncnyHn GyHKLMOHaNHe 1 ecTeTcKe 3axTeBe. 360r noyspa-
HOCTU 1 penaTUBHO HUCKMX TPOLUKOBA XMPYPLLKOT Jleyeta,
PM pervoHanHu pexar npefcraB/ba Beoma Aobpy onuujy 3a
XUPYPLLKY PEKOHCTPYKL]Y.

KrbyuHe peuun: metactacky MenaHoOM Hemo3HaTe nprmMapHe
nokanusauuje; pectoralis major pexarb; Xvpypruja; PeKOHCTPYK-
Luja; TYMOp Ha Bpaty
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Subendocardial hemorrhages in a case of
extrapercardial cardiac tamponade - A possible
mechanism of appearance

Slobodan Nikoli¢, Vladimir Zivkovi¢
University of Belgrade, Institute of Forensic Medicine, School of Medicine, Belgrade, Serbia

SUMMARY

Introduction Subendocardial hemorrhages are grossly visible bleedings in the inner surface of the left
ventricle, the interventricular septum, and the opposing papillary muscles and adjacent

columnae carneae of the free wall of the ventricle. These are commonly seen in sudden profound hypo-
tension either from severe blood loss from “shock” in the widest sense and, even more often, in combi-
nation with brain injuries.

Case Outline We present a case of a 38-year-old man, injured as a car driver in a frontal collision, who
died c. 45 minutes after the accident. The autopsy revealed severe chest trauma, including multiple
right-sided direct rib fractures with the torn parietal pleura and right-sided pneumothorax, several right
lung ruptures, and a rupture of one of the lobar bronchi with pneumomediastinum, and prominent sub-
cutaneous emphysema of the trunk, shoulders, neck and face. The patchy subendocardial hemorrhage
of the left ventricle was observed. The cause of death is attributed to severe blunt force chest trauma.
Conclusion We postulate pneumomediastinum leading to extrapericardial tamponade as the underlying
mechanism of this subendocardial hemorrhage.

Keywords: forensic pathology; subendocardial hemorrhage; extrapericardial cardiac tamponade; pneu-
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momediastinum; subcutaneous emphysema; lung injury

INTRODUCTION

Autopsy reveals superimposed images of both
injuries and organ changes generated by the in-
juries. Our task is to put these images in chron-
ological order, and to make the reconstruction
of the injury event. In order do it properly, a
good understanding of the pathophysiological
mechanisms and injury patterns is required.

Subendocardial hemorrhages are grossly
visible bleedings in the inner surface of the left
ventricle, the interventricular septum, and the
opposing papillary muscles and adjacent co-
lumnae carneae of the free wall of the ventricle.
The hemorrhages are flame-shaped and conflu-
ent, not petechial. They can appear extremely
rapidly, within a few heartbeats [1], and can
even be found in trauma deaths with nearly im-
mediate circulatory arrest [2]. These are com-
monly seen in sudden profound hypotension,
either from severe blood loss or from “shock”
in the widest sense [1, 3], and, even more often,
in combination with brain injuries [4]. These
hemorrhages were sometimes termed “shock
lesions”, or named after Sheehan [5].

In the case under review here, we present
an intriguing mechanism of subendocardial
hemorrhages appearance.

CASE OUTLINE

A 38-year-old man was injured as a car driver
in a frontal collision. He died c. 45 minutes af-

ter the accident, on the way to the hospital. An
autopsy was performed the following day.
The deceased was 176 cm tall and weighed
approximately 75 kg. Along with multiple small
skin excoriations and bruises of the extremities,
the external examination revealed prominent
subcutaneous emphysema of the trunk, shoul-
ders, neck and face (Figure 1). The internal ex-
amination showed multiple right-sided direct
rib fractures (fracture en dedans) with the torn
parietal pleura and right-sided tension pneu-
mothorax. The right lung was partially loose
and collapsed. On the lateral side of the right
lung, there were three ruptures up to ¢. 2 cm
in depth, which corresponded to the fractured
ribs. A relatively small amount of free blood (c.
300 ml) was found in the right pleural cavity.
There was a rupture in the right lung hilus with
one of the lobar bronchus lacerated (Figures
2a and 2b), while the mediastinal connective
tissue was crepitant to the touch. Left lung,
pericardium, heart and great thoracic vessels
were intact and without any visible injuries.
Patchy subendocardial hemorrhage of the left
ventricle was observed (Figure 3). The autopsy
also revealed a longitudinal liver laceration, on
the lower side of the right lobe with c. 500 ml
of free blood in the abdominal cavity, and a
right-sided parietal skin laceration with the
isolated contrecoup fracture of the left bony
orbit and several left frontal lobe brain con-
tusions. The victim’s blood and urine alcohol
concentrations were found to be 1.01 g/l and
1.17 g/1, respectively. The toxicological analysis
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Figure 1. Subcutaneous emphysema extended to the face. Eyelids
were inflated.

Figure 2. a) The rupture in the right lung hilus; b) The laceration of the
lobar bronchus (arrow); RULB - right upper lobe bronchus, RLLB - right
lower lobe bronchus.

of the blood, urine, and vitreous humor showed no traces
of drugs (head-space gas chromatography).

The cause of death was attributed to severe blunt force
chest trauma.

DISCUSSION

Initially, it was thought that subendocardial hemorrhages
might be due to rupture of congested subendocardial
blood vessels in cases of sudden hypotension: the intra-
ventricular pressure drops precipitously, and the existing
blood pressure in the coronary system is then unsupported
across the endocardium by the equal pressure within the
ventricular lumen, which in turn leads to the rupture of
the superficial vessels [1]. Also, mechanical damage to the
left ventricular endocardium caused by the vigorous con-
tractions of the relatively empty left ventricle seems to be
a possible causative factor in the origin of subendocardial
hemorrhages [6]. Recent studies suggest that subendo-
cardial hemorrhages are mediated by hypersecretion of
catecholamines [3, 7]. Finally, some animal experiments
suggest a combination of these two mechanisms [2]. The
subendocardial hemorrhages are a manifestation of a gen-
eralized cardiovascular lesion occurring in various condi-
tions which in varying ways lead to systemic hypoxia [8].

In cases of cardiac tamponade, the pressure exerted by
the pericardial fluid will eventually equal diastolic pressure
within the heart chambers. The first structures to be affected

Figure 3. The patchy subendocardial hemorrhage of the left ventricle

are the right atrium and the right ventricle, where diastolic
pressures are normally the lowest. Compression by pericar-
dial fluid interferes with the right atrial filling during dias-
tole, resulting in systemic venous congestion and symptoms
of right-sided heart failure. Decreased atrial filling leads to
decreased ventricular filling, decreased stroke volume, and
reduced cardiac output, which may result in life-threatening
circulatory collapse [9]. However, cardiac tamponade can
also occur due to the extrapericardial compression of the
heart. The most common cause of this are large pleural ef-
fusions. The increased intrapleural pressure is transmitted
to the pericardial space and impairs ventricular filling, thus
mimicking the hemodynamic abnormalities of cardiac tam-
ponade. There are case reports of extrapericardial cardiac
compression resulting from anterior mediastinal hemato-
mas, masses, ascites, and pneumomediastinum [10, 11, 12].

Pneumomediastinum or mediastinal emphysema is the
presence of extra-alveolar air in the mediastinum. Most
commonly, free air leaks from ruptured trachea or bronchi,
dissecting along the bronchovascular sheaths towards the
mediastinum, and eventually into the subcutaneous tissue.
Posttraumatic pneumomediastinum can originate from
the mediastinal propagation of subcutaneous emphysema,
or due to a direct air leak from a tension pneumothorax
through a small tear in the mediastinal pleura [13]. Medi-
astinal emphysema is accompanied by massive subcutane-
ous emphysema, and vice versa in a quarter of cases, and
it can compress the venae cavae, causing extrapericardial
tamponade and shock [13]. The tension pneumothorax
produced by bronchial rupture also compresses the large
veins with the same effects of extrapericardial tamponade
as mediastinal emphysema [13].

In the presented case, the laceration of lobar bronchus
(Figure 2b) is followed by right-sided tension pneumo-
thorax, mediastinal and subcutaneous emphysema, all
exacerbated by cardiopulmonary resuscitation attempts.
The tension pneumothorax and mediastinal emphysema
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compressed the large heart veins, causing extrapericardial
tamponade. This condition led to decrease of atrial and
ventricular filling, stroke volume, and reduction in cardiac
output and shock, which most probably was the cause of
subendocardial hemorrhage that occurred. Also, the blood
in the right pleural space, as well as in the abdomen, would
have contributed to the shock, primarily caused by pneu-
momediastinum.

It is possible that the rise of coronary pressure due to
the excessive endogenous secretion of the catecholamines
stemming from the accident, administration of adrenaline
during resuscitation attempt, as well as coincided abrupt

REFERENCES

1. Saukko P, Knight B. Knight's forensic pathology. 3rd ed. London:
Arnold; 2004.

2. Tsokos M, Turk SS, Uchigasaki S, Puschel K. Pathologic features of
suicidal complete decapitations. Forensic Sci Int. 2004; 139:95-102.
[DOI: 10.1016/j.forsciint.2003.09.020] [PMID: 15040902]

3. Seidl S. Subendocardial hemorrhages. In: Tsokos M, editor. Forensic
pathology reviews, vol. Il. Totowa: Humana Press; 2005. p. 293-306.

4. PlattnerT, Yen K, Zollinger U. The value of subendocardial
haemorrhages as an indicator of exsanguination and brain injury
- a retrospective forensic autopsy study. J Forensic Leg Med. 2008;
15:325-8.[DOI: 10.1016/j.jflm.2007.12.019] [PMID: 18511009]

5. Sheehan HL. The pathology of obstetric shock. J Obstet Gynaecol.
1939; 46:218-31.

6.  Chiu CJ, Mersereau WA, Scott HJ. Subendocardial hemorrhagic
necrosis. The role of direct mechanical trauma on the endocardium.
JThorac Cardiovasc Surg. 1972; 64:66-75. [PMID: 5053962]

7. Charaschaisri W, Jongprasartsuk K, Rungruanghiranya S, Kaufman
L. Forensic aspect of cause of subendocardial hemorrhage in
cardiopulmonary resuscitation cases. Am J Forensic Med Pathol.
2011; 32:58-60.

[DOI: 10.1097/PAF.0b013e3181edee46] [PMID: 20706111]

drop of intraventricular pressure due to acute extraperi-
cardial cardiac compression, and relatively mild traumatic
brain injury, could have been the contributing pathophysi-
ological mechanisms of subendocardial hemorrhages in
the presented case.

ACKNOWLEDGEMENT

The paper was supported by the Ministry of Education,
Science and Technological Development of the Republic
of Serbia, grant No. 45005.

8. Rajs J. Left ventricular subendocardial haemorrhages. A study of
their morphology, pathogenesis and prognosis. Forensic Sci. 1977;
10:80-103. [PMID: 903051]

9. Brashers VL. Alterations of cardiovascular function. In: McCance KL,
Huether SE, editors. Pathophysiology-the biologic basis for disease
in adults and children. 5th ed. St. Louis: Elsevier Mosby; 2006. p.
1116-17.

10. Hajjar RJ, Rose GA, Madsen JC, Levine RA, DeSanctis RW.
Extrapericardial cardiac tamponade after blunt chest trauma. Am
Heart J. 1995; 130:620-1. [PMID: 7661086]

11. Swan PJ, Wu FM, Dahle TG, Duprez DA. Extrapericardial cardiac
compression syndrome. Int J Cardiol. 2006; 113:285-7.

[DOI: 10.1016/j.ijcard.2005.09.037] [PMID: 16318880]

12. Chu CM, Leung YY, Hui YIH, Hungz IFN, Chan VL, Leung WS, et al.
Spontaneous pneumomediastinum in patients with severe acute
respiratory syndrome. Eur Respir J. 2004; 23:802-4.

[DOI: 10.1183/09031936.04.00096404] [PMID: 5218989]

13. Besson A, Saegesser F. A colour atlas of chest trauma and

associated injuries. London: Wolfe medical Publications Ltd; 1982.

Moryhu MmexaHu3am HacTaHKa cybeHA0KapAHUX KpBapera Kog,
eKcTpanepuKapAHe TaMNoHage cpua — NpuKas cayyaja

CnobogaH Hukonuh, Bnagumup Kuekosuh

YHuBep3uTeT y beorpagy, IHCTUTYT 3a cyacKy MeaunumHy, MeanumHckm gakyntet, Cpbuja

KPATAK CAZIP?KAJ

YBop Cyb6eHaoKapAHa KpBapeta y npefeny ieBe KOMope
Hajuewhe Brhamo y cnyyajeBrMa rae je y3pok CMpPTU akyTHM
XVMNOBOJIEMUCKY LIOK — MPe CBera NCKpBapeke, Uiv nopesa
mo3ra. HapaBHO, 11 Heke apyre noBpeae Mory 6utu y3pok Ha-
CTaHKa OBMX KpPBapetba.

Mpukas cnyyaja Pagu ce mywkapuy ctapom 38 rogvHa, Koju
je noBpeheH Kao Bo3au y yeoHoM cypapy. O6ayKuujom je yc-
TaHOB/bEHa Tellka NoBpefa rPyAHOr KOLLa: CEPUjCKM NPenom
JecHux pebapa v pyntypa gecHor nayhHor kpuna u 6poHxa,
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Ca pa3BojeM TEH3UOHOT NMHeyMOoTopaKkca, MHeyMmomeaujacTu-
Hyma 1 MOTKOXHOT emdprzema. O6ayKLIMjoM Cy yCTaHOB/bEHA
1 cybeHoKapaHa KpBapetba y N1eBoj KOMOPH.

3akmbyuak Moryhu natodr3nonoLwKmy mexaHrnsam HacTaHKa
OBMX KpBapeta y CpLly, y KOHKPETHOM Clyyajy, jecTe 1 HacTa-
HaK 1 pa3Boj eKTpaneprKapaHe TaMnoHazae cpua.

Kn;ylme peun: cyacka MmegmLunHa; cy6eHn0Kaana KpaBapeha;

eKCTpaneprikapaHa TaMnoHaaa cpLa; MHeyMoMeanjacTUHYM;
MOTKOXHU eMmdun3em; noBpefa nnyha
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Glomus tumor — A case report

Momdilo Stosi¢, Igor Stojanovi¢, Marija Lali¢
General Hospital, Department of Surgery, Vranje, Serbia

SUMMARY

Introduction Glomus tumor is a neuromyoarterial tumor. It is a rare tumor which accounts for about 2%
of all hand tumors. The diagnosis is based on the triad of symptomes, clinical examination which includes
three tests, magnetic resonance imaging, and ultrasound imaging. The most common treatment is surgi-
cal excision, using transungual or lateral subperiosteal approach. Sclerotherapy and radiotherapy may
be the treatments of choice, but they are less effective. The recurrence rate is high — from 5% to 50%.
Case Outline We diagnosed a glomus tumor of 1 cm in diameter in the distal phalanx of the fourth fin-
ger of the right hand in a 30-year-old woman. She had been visiting different physicians for more than
two years and had been variously diagnosed. We performed a biopsy of the tumor, which was bleeding
profusely during the procedure. Upon biopsy results, the tumor was excised with transungual approach.
Two and a half months after the procedure the patient was feeling well.

Conclusion There should be higher awareness of this tumor in order to diagnose it more easily and treat
it accordingly, and thus alleviate the severe pain which the tumor causes. When it is considered as the

possible cause of the lesion, the diagnosing is easier and treatment is immediate.
Keywords: glomus tumor; excision, transungual; soft-tissue

INTRODUCTION

A glomus tumor is a rare benign neuromyoar-
terial tumor. Seventy percent of glomus tumors
are located in digital, i.e. subungual region [1].
The tumor arises from the glomus body, which
controls blood pressure and temperature (ther-
moregulatory shunt) by regulating blood flow
through cutaneous vasculature [2]. Glomus
tumors account for 1-4.5% of all hand tumors
[3]. The tumor was first described by Wood in
1812, while histopathological description and
terminology was given by Masson in 1824 [4].
The triad of glomus tumor symptoms includes
severe pain, pinpoint pain, and cold sensitiv-
ity [5]. The patient is diagnosed with glomus
tumor after physical examination and magnetic
resonance (MR) imaging and ultrasound (US)
scanning. Clinical examination includes Love’s
pin test, Hildreth’s test and cold sensitivity
test. Love’s pin test means that the patient is
experiencing severe pain when the skin over
the suspected area is pressed with a pinhead.
In Hildreth’s test, transient ischemia along the
arm is induced by tying a tourniquet, which
leads to pain in the affected area, which can be
outlined. Cold water or ice cubes can be ap-
plied to the affected area while performing the

Figure 1. Glomus tumor: a) before biopsy; b) after biopsy

cold sensitivity test. The test is positive when
increased pain is elicited during the procedure
[6]. US and MR imaging scans are also used to
support clinical diagnosis.

CASE REPORT

A 30-year-old female was referred from derma-
tology department, with a three-year history
of pain in the fourth finger of the right hand.
She had numerous visits to different healthcare
providers in the past. Exposure to the cold or
temperature changes provoked occasional pain.
Even a minor trauma used to provoke a severe
bout of pain. A soft mass with no skin impair-
ment appeared at the tip of the finger in the last
several months. No discoloration either of the
nail plate or of the proximal nail fold was ob-
served. The mass felt mucous when palpated.
Meanwhile, the pain grew constant. Routine
laboratory results were within normal limits.
The radiographic testing did not reveal any ab-
normalities. A biopsy specimen of skin tissue
was taken under local anesthesia. The wound
was bleeding profusely, which immediately in-
dicated the vascular origin of the lesion (Fig-
ures la and 1b). The bleeding occurred at each
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Figure 2. Glomus tumor composed of branching vascular spaces,
overlaid with normal endothelial cells, separated by stroma which
contains glomus cells nest-like aggregates

Typical symptoms:

Severe pain, pinpoint pain
and cold sensitivity

l

Clinical examination:

Love’s pin test, Hildreth’s
test, cold sensitivity test

* |

v

Consider other tumors of
similar presentation and
follow up imaging if
symptoms persist

Confirmation >
using MRI or US

’ Histopathogical confirmation ‘

l

| Glomus tumor diagnosed ‘

Scheme 1. Original algorithm of the glomus tumor diagnosis (on
Tang’s idea [7])

dressing change. Histopathological examination revealed a
“glomus tumor.” The tumor was excised, and biopsy results
were confirmed (Figures 2 and 3). Two and a half months
after the procedure the patient was feeling no pain, while
occasional numbness at the incision site occurred.

DISCUSSION

Algorithm in Scheme 1 shows simple diagnostic steps
when glomus tumor is suspected as a possible condition.
Sometimes it takes several years and various differential
diagnoses before accurate diagnosis is made and the tumor
excised [3, 7]. Furthermore, the nomenclature is confus-
ing - the term “glomus tumor” refers to tumors in the
head and neck (glomus caroticum, glomus jugularae),
while it also refers to tumors mainly located in digital and
subungual regions. The peripheral glomus tumor is called
ganglioma. The tumor can be composed of prominent
glomus cells (solid glomus tumors, 25%), or prominent
vascular components (ganglioma, 60%), or prominent
smooth muscle components (glomangiomyoma, 15%)
[8]. Paraganglioma of the peripheral nerves (not located
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Figure 3. Glomus cells arrayed around vascular space; the cells are
epithelioid and they have small, regular, round nuclei and very low
mitotic activity

in the head or neck), which originates from sympathetic
or parasympathetic ganglia, are also classified as glomus
tumors. The last group of tumors also includes pheochro-
mocytoma [9]. A few cases of glomus tumor of digital
nerve have been reported [10].

Our patient presented with a lesion the size of a half
a distal phalanx, about 10 mm in diameter. Some of the
common symptoms were present (pain and hypersensitiv-
ity in the tumor area). The first and the working diagnosis
was the benign tumor of the distal phalanx extensor ten-
don. Routine examination and X-ray scanning were done,
while MR imaging and US scanning were not performed.
It is thought that the latter types of scanning are not neces-
sarily needed in practice. There are two reasons for this:
the surgical excision is urgent, and the mentioned scans
are costly. [11]. In case of erosion of the lateral part of
the bone, evident on an X-ray scan, glomus tumor can be
suspected [12]. MR imaging and US are used to delineate
the size and precise location of the tumor.

A tissue sample from the fingertip was taken and sent
for evaluation. The histopathological findings confirmed
“glomus tumor” It was an indication for excision in local
or general anesthesia. After consulting a plastic surgeon
in a tertiary institution, the excision was done with tran-
sungual approach, which is most frequently performed
[13]. According to Vasisht, surgical excision using lateral
subperiosteal approach can be done as well [14]. The use
of low power lens proved to be useful. Sclerotherapy and
argon cryotherapy were found to be ineffective.

Follow-up examinations are quick and they are done
every three to six months. Two and a half months after
the procedure the patient was feeling well. There was mild
paresthesia, but the patient felt no pain. The recurrence of
the tumor is frequent (5-40%) and is caused by the tumor
growth de-novo or the incomplete excision [13, 15].

Glomus tumor is a rare disease, as such it is frequently
misdiagnosed, and it is necessary to suspect it when pre-
sented with the triad of symptoms, MR imaging and US
scans, or biopsy results. Early diagnosis is also important
from the aspect of pain relief. The treatment is surgical.
Relevant scientific studies report a high incidence of re-
currence.
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KPATAK CALIP?KA)J

YBop [momyc Tymop je HeypommoapTtepujanHu Tymop. Cnaaa
y rpyny petkux Tymopa. Of cBux Tymopa Lwake YnHm oko 2%.
[vjarHocTuka ce 6a3mpa Ha Tprjacy CUMMITOMA, KIVHUYKOM
npernegy (Tpy TeCTa), MarHeTHOj pe30HaHLM 1 ynTpa3BykKy. Te-
panujckn CTaHAapPA je XpypLUKa ekcuu3ija, Koja Moxe 61Tm
TPaHCYHryanHa 1 natepanHo cybnepuoctanHa. CnpoBoam ce
1 CKnepoTepanuja, Kao 1 pagnoTepanuja, anuv ca Makbe ycrnexa.
MpoueHaT peunansa je BUCOK — of 5 Ao 50%.

Mpukas 6onecHnKa [ljarHoCTMKOBaM CMO r1I0MyC TYMOP Be-
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npcTa, Ko XeHe y TpuaeceTM rognHama. Buiwe op ABe roguHe
je nocehnBana pasnuuuTe nekape 1 mana BrLLE PasANnYUTUX
AujarHo3a. Mu cmo ypagunu 6uoncujy Tymopa, Koju je focta
KpBapuo npu Tome. Mo gobujarby pesyntata ypaheHa je TpaH-
CyHryanHa ekcumsuja. Mocne gga 1 no meceua oceha ce go6po.
3aksbyuyak [oTpebHo je MUCIUTY Ha OBaj TyMop fa 61 nakie
6110 AMjarHOCTMKOBAH M NIEYEH, @ CaMUM TVIM 1 YKITOHEHMU jaKn
6051081 Koje n3a3uBa. Kaga ce MUY Ha Hbera Kao Y3poKy Te-
roba, iujarHo3a ce MocTaB/ba NakKLUe 1 Tepanvja je NPOMMTHa.
KrmbyuHe peun: rnomyc Tymop; ekcum3uja, TpaHCyHryanHa; Me-
KOTKMBHU
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Allogeneic fetal stem cell transplantation to child
with psychomotor retardation — A case report
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SUMMARY

Introduction The consequences of autologous and allogeneic stem cell transplantation (stem cells of
hematopoiesis), applied in adults and children suffering from leukemia or some other malignant disease,
are well-known and sufficiently recognizable in pediatric clinical practice regardless of the indication
for the treatment. However, the efficacy of fetal stem cell transplantation is unrecognizable when the
indications are psychomotor retardation and epilepsy.

Case Outline With the exception of neurological psychiatric problems, a boy aged 9.5 years was in good
general health before transplantation with allogeneic fetal stem cells. The main aim of allogeneic fetal
stem cell transplantation was treatment of psychomotor retardation and epilepsy. After 13 months of
treatment, he was admitted to hospital in a very serious, life-threatening condition due to sepsis and
severe pleuropneumonia. The humoral immunity in the boy was adequate, unlike cellular immunity.
The immune imbalance in terms of predominance of T-suppressor lymphocytes contributes to delayed
and late development of sepsis and severe pleuropneumonia. The boy still shows the same severity of
psychomotor retardation, dyslalia, epilepsy, strabismus and amblyopia.

Conclusion Implementation of fetal stem cell therapy for unconfirmed indications abuses the therapeutic
approach, harms patients, misleads parents, and brings financial harm to the healthcare system of any
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country, including Serbia.
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INTRODUCTION

The purpose of this appeal is to contribute to
knowledge about the delayed consequences of
the treatment with allogeneic fetal stem cell
transplantation in children, and about the rel-
evance of the indications for this therapy. The
consequences of different types of stem cell
transplantations applied in adults and children
suffering from leukemia [1], some other ma-
lignant disease [1], ataxia telangiectasia [2], or
spinal injury [3] are known, but consequences
of the treatment with human embryonic stem
cells do not include severe infections [2, 4].
To date, some basic groups of stem cells (to-
tipotent, pluripotent, multipotent, oligopotent,
unipotent, adult) are known [5]. Fetal stem
cells are pluripotent, they are seven to 12 weeks
old, there are two types of them (fetal proper,
extraembryonic), and they have very high dif-
ferentiation potential, thus they can differenti-
ate into wide range of cell types within a certain
germ layer (ectodermal, endodermal, mesoder-
mal), which is considered to be an advantage.
Modern therapy recognizes division of stem
cells [6], and their relevant applicability, so that
1) embryonic stem cells are used for treatment
of patients with age-related macular degenera-
tion, 2) tissue stem cells are used for treatment
of blood, skin, genetic blood diseases, heart

attack, critical limb ischemia, damage of the
cornea, and 3) induced pluripotent stem cells
are used for treatment of several neurological
disorders (Down’s syndrome, Parkinson’s dis-
ease). However, the efficacy of fetal stem cell
transplantation is unrecognizable when the
indications are psychomotor retardation and
epilepsy, and consequences of this therapy in
the context of severe infection are not known
[3]. In addition, treatment by transplantation of
plant stem cells is still considered homeopathic
in some countries [7, 8], and for this reason
it deserves to be considered from a different
standpoint.

We found that the damage of allogenic fetal
stem cell transplantation in a child suffering
from psychomotor retardation and epilepsy is
greater than the benefits. It is necessary to set
clear and precise indications for fetal stem cells
treatment for both healthcare professionals and
parents, in order to prevent misuse of the cell
therapy, until there are completed controlled
clinical studies available.

CASE REPORT

A boy aged 9.5 years with body weight of 32
kg was hospitalized in a serious general con-
dition due to staphylococcal sepsis and inva-
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Table 1. Difference of immunology parameters and blood count before and 13 months after fetal stem cell transplantation

Immunology parameters and blood Reference ranges | Before transplantation of fetal stem cells 13 months after transplantation of feFaI
count stem cells and one month after sepsis
B-lymphocytes 9+6% 14.4% 13.26%
-CD19+ 0.21 +0.08 x 10%/I 0.7853 x 10%/1 0.3912 x 10%/1
T-lymphocytes 60 + 9% 59.3% 63.92%
-CD3+ 1.34+0.02 x 10%I 3.2337 x 10%/1 1.8856 x 107/I
T-helpers 39+ 5% 35.6% 37.2%
- CD4+ 0.86 £ 0.01 x 10%I 1.9413 x 1071 0.7015 x 10%/I
T-suppressors 23 +4% 23.7% 31.7%
- CD8+ 0.52+£0.01 x 10%I 1.2924 x 10%/I 0.5979 x 1071
12 £ 6% 10.3% 10.26%
NK-CD16+ 0.39+0.01 x 1071 0.5617 x 1071 0.3027 x 101
Helper-suppressor ratio CD4+/CD8+ 24+09 1.5 1.17
White blood cells 4.0-8.8 x 1071 13.3x 10%I 5.85 x 10%I
Lymphocytes 19-37% 41% 50%
ymphocy 1.2-3.0 x 10/1 5453 x 10%/| 2.95 % 10%/1
Monocytes 0.0-9% 9% 10%
y 0.00-0.80 x 1071 0.49 x 1071 0.59 x 101
Red blood cells 3.8-5.3x 10/ 4,03 x 10"/ 3.688 x 10"
Hemoglobin 110-170 g/l 133 g/ 1259/
Platelets 120-380 x 10%I 273 x 10%/I1 202 x 10%/I1

NK - natural killers
Reference ranges are for a boy 9.5 years old [13].

sive pneumococcal pleuropneumonia. The admission
took place 13 months after fetal stem cell transplantation,
performed routinely in the Center for Transplantation of
Organs, Tissues and Cells in Ukraine, with two successive
doses intravenously and subcutaneously, one day after the
other [3]. The quantity of stem cells was defined as the
total amount of 2.1 ml per dose, while there is no data in
the discharge list regarding the exact number of given cells.
On the official website of this institution it is stated that
the quantity of stem cells is one for every 10,000-15,000
cells in bone marrow and one for every 100,000 cells in the
bloodstream [9, 10]. Additional data are not known to the
patient’s parents. Both samples of cell suspension are certi-
fied with a series of tests in terms of absence of bacteria
and viruses (HIV1, HBV, HCV, HGV, CMV, EBV, HHV6,
HSV1,2, rubella, parvovirus B19) and intracellular infec-
tions (Treponema pallidum, Toxoplasma gondii, Chlamydia
trachomatis, Mycoplasma hominis, Mycoplasma genitalium,
Ureaplasma urealyticum parvum) [8, 9]. Immediately prior
to fetal stem cell transplantation, normal cytology-repre-
sentation in the blood was determined immunologically
by flow cytometry, as shown in Table 1. There is no infor-
mation that the patient received immunosuppressants or
corticosteroids, either before or after the treatment. With
the exception of neurological psychiatric problems, the
child was in good general health before treatment with
allogeneic fetal stem cells.

Thirteen months after the fetal stem cell transplanta-
tion and a month after healed staphylococcal sepsis and
invasive pneumococcal pleuropneumonia, there were sig-
nificant differences in the immune cytology representation
in the blood, while the relationship between T-helper and
T-suppressor lymphocytes (1.5 vs. 1.2 helper-suppressor
ratio CD4+/CD8+) were significantly disrupted in favor
of T-suppressor lymphocytes (23.7% vs. 31.7%). The rep-

resentation of B-lymphocytes was unchanged. Due to our
suspicions regarding development and genesis of hema-
tological or immunological diseases in the patient, bone
marrow aspiration and biopsy were performed during the
sepsis, and showed cellularity of the fourth degree, with
increased presence of megakaryocytes and overproduction
of myeloid lineage. Immunoglobulin levels were normal, as
well as C3 and C4 complement components, which means
that humoral immunity in the boy was adequate, unlike
cellular immunity.

DISCUSSION

To date it has been known that the predominance of T-
suppressor lymphocytes contributes to delayed and late
development of stem tumors, teratomas or teratocarcino-
mas [2], abnormal growth of the brain and the spinal canal
[11], but not to weakening of immunity, which clinically
presents as life-threatening sepsis and severe pleuropneu-
monia. The patient continues to show the same severity
of psychomotor retardation, dyslalia, epilepsy, strabismus,
amblyopia, and regularly uses valproic acid at a dose of 35
mg/kg/day, and optionally diazepam - which proves to be
an unsuccessful and costly treatment with fetal stem cells.
The transplantation was performed using fetal stem cells in
the case of an indication such as psychomotor retardation,
which has been unknown so far, and by using a number
of cells undisclosed to the public, all of which should be
criticized. Such innovative treatments also carry substantial
risks with them and the potential not only for well-known
malignant transformation of transplanted cells [2], but for
severe infections, such as sepsis or severe pneumonia and
pleuritis, as shown in this case report. It is likely that this
delayed immune imbalance in terms of the up-regulation
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of cellular immunity presents a risk of severe infections as
adverse effects of treatment with fetal stem cells.

It should be noted that the representation of B-lympho-
cytes was unchanged, which coincides with data presented
in literature [10]. In the patient, humoral immunity was
preserved and balanced - that is, transplantation of fetal
stem cells did not affect the number and activity of B-
lymphocytes.

Modern recommendations concerning the techniques
and methods of stem cell transplantation, regardless of
their origin, are that the localization of the affected tissues
defines the required number of transplanted cells [12]. In
current literature there are no precise recommendations
on the calculated number of fetal cells for transplantation
for patients with epilepsy and psychomotor retardation,
nor are there any recommendations according to the pa-
tients’ age [5, 9, 12].
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AnoreHa TpaHcnnaHTauuja petanHum matuuHum henujama Kog geteta ca
NCUXOMOTOPHOM PeTapAaLmnjom — npuKas 6onecHuKa

KatepuHa [lajuh’, BecHa Bennukosuh', Mpegpar Hyphesuh?3, Anekcangpa M. Cumosuh'2, AHhenka K. Crojkosuh'2
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KPATAK CALIPXKAJ

YBop, [ocnepyLie ayTonorHe n anoreHe TpaHcnaaHTaumje ma-
TnuHKx henwvja (MaTnuHe henuje xematornoese), Koje ce npu-
Metbyjy KoL 0Apacinx 1 fielie obonene of neyKemmje 1 Hekmx
APYrnx ManurHmx 6onectu, LO6PO Cy NMo3HaTe 1 AOBOSLHO
npeno3HaT/buBe y NeAnjaTpUjckoj KINMHNYKOj mpakcy 6e3 06-
31pa Ha TO LUTa je MHAMKaLKja 3a neyere. Anu epuKkacHoCT
TpaHcnnaHTauuje detanHum MmatmyHum henvjama je Henpeno-
3HaT/bMBa Kafa Cy MHAMKaLMje NCMXOMOTOPHa peTapaaLuja v
enunencuja.

Mpukas 6onecHnka Ca 13y3eTKOM HEYpPOMNCUXMjaTPUjCKmNX
npobnema, Aeyak y3pacTa LeBeT U Mo roguHa 6uo je pobpor
3[]paBCTBEHOT CTakba Npe TpaHCnaHTaLmje anoreHnx Getan-
HUX MaTnYHKX henwja. MaBHM Ln/b anoreHe TpaHcnaaHTaumje
detanHux matnuHux hennja 61o je neyere NCMXOMOTOPHe
peTapgauuje n enunencuje. Mocne 13 mecewu, OH je NPUM/bEH

MpumrbeH « Received: 07/09/2015

PeBusuja « Revision: 09/06/2016

y 6OMHYLY Y BEOMa TELLKOM, XKMBOTHO YIPOXKEHOM CTakby 3601
cernce vl TELLKe MeypornHeyMoHuje. XyMopaaHu UMyHUTET KOA
Aeyvaka 6uo je anekBaTaH 3a pa3nuky of henvjckor MyHuUTeTa.
VIMyHONOLWKM AncbanaHc y cMrciy NpeBnacTn T-Cynpecopckmx
nmmdouuTa AONPUHOCK OAJIOKEHOM 1 KaCHOM Pa3Bojy cernce
1 TewKe nneypornHeymoHuje. [leyak jow yBeKk nokasyje ucty
TEXXUHY NCUXOMOTOPHE peTapgauuje, aucnanvje, envunencuje,
CTpabusma 1 cnaboBraoCTU.

3akrpyuak [pumeHa Tepanuje matryHum henvjama detyca 3a
HenoTBpheHy MHAMKaLMjy 3HauM 310ynoTpeby Tepanujckor
NpucTyna, WTeTy 3a NayujeHTa, 3abnyay 3a pogutesbe n du-
HaHCUWjCKy LITETY y 3[paBCTBEHOM CUCTeMY y 1110 KOjoj 3emMiby,
yKIbyuyjyhu n Cpoujy.

KJ'by‘-IHe peun: matnyHe henmje; TpchnnaHTaumja; XOMOJI0rHa;

enunencuja; NCUXoMoTopHW nopemehaju; TPOLIKOBY
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Capture the fracture — Use of bone turnover markers

in clinical practice
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SUMMARY

Bone is a living tissue, metabolically very active, with the level of turnover of about 10% per year. Bone
remodeling is a well-balanced process of bone resorption, induced by osteoclasts and bone formation-
maintained osteoblasts. Loss of bone remodeling balance, with increased bone resorption, leads to
osteoporosis. Bone turnover markers are classified as markers of bone formation and of bone resorption.
During the growth and development of skeleton, bone turnover markers show higher levels of activ-
ity than in the adult period. The increase in biochemical markers peaks again in the postmenopausal
period, indicating accelerated bone remodeling. Bone mineral density is an important predictor of an
osteoporotic fracture. Timely assessment of risk factors of osteoporosis and bone markers can detect
subjects with accelerated bone remodeling and osteoporosis. This may introduce adequate therapy

and prevent fracture.
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INTRODUCTION

Bone is metabolically active tissue that under-
goes continuous remodeling by two counter-
acting processes, namely bone formation and
bone resorption. These processes rely on the
activity of osteoclasts (resorption), osteoblasts
(formation), and osteocytes (maintenance).
Bone cells secrete enzymes and proteins, de-
tected in serum and urine, named bone turn-
over markers (BTMs) [1]. Under normal condi-
tions, the resorption phase takes approximately
10 days, which is then followed by a formation
phase that can last for up to three months.
Bone turnover is the principal factor that con-
trols both the quality and the quantity of bone
in the adult skeleton. High bone turnover, char-
acterized by increased activity of osteoclasts,
leads to bone loss, abnormal bone micro ar-
chitecture and potential deterioration in bone
quality. Low bone turnover, characterized by
a reduction of both bone formative and bone
resorptive activities may result in increased
bone mass, accumulation of micro-damage
and bone fragility [2]. Unbalanced bone turn-
over leads to osteoporosis, a systemic skeletal
disease characterized by low bone mass and
micro architectural bone deterioration, with
consequent increase in bone fragility.

Bone comprises about two thirds mineral
and one third osteoid, most of which is type I
collagen. Pyridinium’s cross-linking molecules
stabilize the collagen triple helix in mature bone.
During resorption, fragments of type I collagen
enter the circulation, and are then cleared in
the urine. The collagen-derived bone resorp-
tion markers in clinical use do not reflect di-

etary intake and are relatively specific for bone.
Changes in BTMs, which include bone resorp-
tion and bone formation markers, are dynamic.
The aim of this paper is to review the application
of BTMs in the management of osteoporosis.

What are the bone turnover markers?

BTMs are biochemical products, measured
usually in blood or urine, which reflect the
metabolic activity of bone. Pioneering work
in the mid-1990s indicated that measurement
of BTMs provided insight into bone turnover
rates, which correlate well with bone resorption
and formation [3]. BTMs can be divided into
bone resorption and bone formation markers,
as shown in Table 1. They are used in identify-
ing subjects with an increased risk of fractures
and for monitoring treatment of osteoporosis
or bone metastases.

Table 1. Markers of bone remodeling in serum

Tartrate-resistant acid phosphatase
(TRAP)

Bone C-terminal telopeptide fragment of
resorption type | collagen (CTP)
markers B-crosslaps (BCTX)

N-terminal telopeptide fragment of
type | collagen (NTX)

Total alkaline phosphatase (ALP)
Bone alkaline phosphatase (bsALP)
Osteocalcin (OC)

C-terminal propeptide of
protocollagen type | (P1CP)
N-terminal propeptide of
protocollagen type | (P1NP)

Bone formation
markers
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Markers of bone formation

Bone formation markers in serum are released from osteo-
blasts, during bone matrix synthesis. They consist of ma-
trix proteins (osteocalcin), products of posttranslational
processing of type I collagen molecules (procollagen type
I N- or C-terminal propeptides) and enzymes (alkaline
phosphatase).

Alkaline phosphatase has been clinically available
for several years as a marker for bone metabolism. Total
serum alkaline phosphatase consists of several dimeric
isoforms that originate from various tissues, such as liver,
bone, intestine, spleen, kidney, and placenta. In adults
with normal liver function, approximately 50% of the
total alkaline phosphatase activity arises from the liver
and 50% from the bone [4]. Higher serum values can be
found in osteoporosis, hyperparathyroidism, osteosarco-
ma, bone metastases, Paget’s disease; mild elevation can
be found in liver disease, Hodgkin’s disease, ulcerative
colitis. The development of immunoassay-based markers
with monoclonal antibodies directed to the bone-specific
isoform of alkaline phosphatase has improved specificity
and sensitivity [5]. Bone-specific alkaline phosphatase is
more specific to represent function of osteoblasts and is
elevated in bone mineralization [6]. Changes in bone-
specific alkaline phosphatase can lag by several weeks.
The half-life of bone-specific alkaline phosphatase is two
days, and is less sensitive to circadian variation. The pro-
posal is to measure and monitor alkaline phosphatase at
the beginning of the treatment of osteoporosis and after
three and six months.

Osteocalcin (OC) or bone Gla-protein (glutamic acid)
is the main non-collagen protein of the bone matrix, which
is primarily synthesized by osteoblasts, odontoblasts, and
hypertrophic chondrocytes. It contains 49 amino acids (5.8
kDa), of which there are three gamma-carboxyl glutamic
acids (post-translational, K vitamin-dependent enzyme
carboxylation) at positions 17, 21, and 24, and they are
responsible for calcium-binding characteristics of this pro-
tein. Osteocalcin binds to hydroxyapatite and constitutes
15% of non-collagenous osteoid. It is a late marker of bone
formation. Elevated OC values are described in patients
suffering from increased bone formation — hyperpara-
thyroidism, Paget’s disease, significant remodeling due to
osteoporosis, hyperthyroidism, renal osteodystrophy, frac-
tures, and acromegaly. It is also elevated in postmenopaus-
al women with high bone turnover [7]. This peptide is rap-
idly degraded in serum; its fragments can be detected by
antibody-based assays. Because it is very quickly secreted
through kidneys, the half-life of circulating OC is around
four to five minutes. OC and its fragments accumulate and
their concentration in serum increases when kidney func-
tion is changed. Osteocalcin has circadian rhythm activity,
being higher in the morning. Hence, it is recommended to
take serum samples of osteocalcin at the same time, in the
morning, best before 9 a.m. [8]. Osteocalcin values may
be affected by anticoagulant drugs. Osteocalcin should be
monitored at the start of osteoporotic therapy and after
three and six months.

Procollagen type-1 N-terminal propeptide (PINP) rep-
resents a marker of type I collagen synthesis, circulates as
a trimeric structure and soon exceeds in the monomeric
form. It primarily appears from osteoblasts, but small
amounts derive from skin, tendon, dentin and cartilage
[9]. It follows a low diurnal rhythm, higher in early morn-
ing; concentration is not dependent of renal function.
PINP is cleared by the mannose receptor in endothelial
cells of the liver, regulated by growth hormone and thy-
roid hormones. Interpretation of results is complicated in
patients with pituitary or thyroid diseases [10]. PINP is in-
versely associated with bone mineral density (BMD) even
after controlling for age, body mass index, and years since
menopause. The utility of PINP in the management of
metabolic bone diseases remains a subject of debate since
the reference ranges are not rigorously established [11].

Markers of bone resorption

Markers of bone resorption are generated from type I col-
lagen, by the protease, cathepsin K, in osteoclasts. Type I
collagen comprises more than 90% of the protein of the
bone. The most commonly used markers of bone resorp-
tion are C-terminal cross-linked fragment of type I col-
lagen (CTX-1) and N-terminal cross-linked fragment of
type I collagen (NTX). Two types of CTX-1 may be ana-
lyzed as the a and  type. aCTX-1 is generated by cathep-
sin K cleavage during osteoclast-mediated bone resorption
of young collagen. It is elevated in cases with very high
bone turnover, such as Paget’s disease, osteolytic metas-
tases, osteoarthritis, and rheumatoid arthritis. BCTX-1
is generated during the resorption of mature collagen.
The index of aCTX/PCTX represents the ratio of bone
remodeling. Both may be used as a potential indicator of
risk of osteonecrosis of the jaw in patients receiving oral
bisphosphonates [12].

Since the levels of serum NTX and CTX are significantly
reduced during anti-resorptive therapy, both are helpful in
monitoring the treatment of osteoporosis. The recommen-
dation is to analyze them before treatment and after three
and six months. These markers follow the circadian rhythm,
being higher early in the morning. Hence, plasma samples
should be taken before 9 a.m. These values are not depen-
dent on food intake [13]. The importance of bone resorp-
tion markers is underlined by the fact that changes can be
observed markedly earlier than the BMD changes, i.e. CTX
level measured at three months is predictive of a three-year
change in BMD [14]. However, low levels of BCTX may be
maintained long after the cessation of therapy.

Pyridinium cross-links and deoxypyridinoline are
found in mature collagens and are involved in the cross-
linking between collagen polypeptides. They can be de-
tected in urine and serum [15]. These markers also follow
circadian rhythm and are higher early in the morning and
scarcely influenced by diet. Their use in clinical practice is
limited due to low sensitivity.

Tartrate-resistant acid phosphatase 5b (TRACP-5b) and
cathepsin K are enzymes produced by osteoclast during
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bone resorption. They reflect osteoclast number. TRACP-
5b is typically increased in high bone turnover conditions,
such as Paget’s bone disease, bone metastases, multiple my-
eloma and after ovariectomy [16]. Its sensitivity to report
changes in bone turnover after anti-resorptive therapy has
not been as consistent as with other markers, so it has not
been viewed as reliable in monitoring osteoporosis.

Bone sialoprotein is the most important non-collage-
nous extracellular matrix protein, in addition to osteocal-
cin and osteonectin. It is involved in the mineralization of
newly deposited bone matrix and in tissue extra-skeletal
calcification. It is a highly phosphorylated acidic glycopro-
tein with high affinity for hydroxyapatite crystals. Its level
reflects the level of bone resorption [17].

USE OF BONE TURNOVER MARKERS IN DIAGNOSIS
AND FRACTURE RISK ASSESSMENT

Bone turnover markers are increased in women after
menopause, correlating well with accelerated bone turn-
over. However, the diagnosis of osteoporosis is made by
BMD, as biomarkers of tissue turnover do not provide a
stand-alone diagnostic value. An inverse correlation, de-
pendent on skeletal site and age, has been observed be-

tween BMD and BTMs, but this is stronger for resorption
than for formation markers. BTMs are a helpful tool in
assessment of bone remodeling in patients with osteopenia
(low normal BMD). In osteopenic patients, assessment of
risk factors for osteoporosis and measurement of BTMs
may detect those with an increased fracture risk, who
would benefit from early therapy [18]. The OFELY study
has shown al0-year expectancy of fracture in osteopenic
women with one risk factor of 26%, compared to 6% in
women with no risk [19].

High levels of bone turnover markers are associated
with an increased risk of fracture, independent of BMD.
Several studies have shown that independent risk factors
for spine and hip fractures are elevated CTX. Women with
osteoporosis of hip and high serum CTX levels have a frac-
ture risk of 55% in five years. When there is low BMD with
normal CTX, the risk is 39%, and when only isolated high
CTX levels are present, the relative risk is 25% [19]. High
urinary deoxypyridinoline positively correlates with hip
fracture risk [20]. A meta-analysis of several randomized
clinical trials, evaluating the treatment of osteoporosis,
has shown that a reduction in bone resorption markers of
70% reduces non-vertebral fracture risk for 40%. A 50%
decrease in bone formation markers was associated with a
44% reduction for non-vertebral fracture risk [21].

1.DEXA (BMD)

3.Measure baselin BTM

2.FRAX

l

1.

Decision to treat
2. Choosekind of therapy
(antiresorptive or anabolic therapy)

l

I Rechecked BTM after 3 months |

l

| Reduction in BMT of 30% |

Review
Compliance, adherence,
way of administration
Secondary osteoporosis

l

| Problems detected |

| Target level achieved |

l

| Check BMD at 18 -24 months |

I Consider changing therapy |

Treat underlying disease first
Re-test BTM in 3 months

Scheme 1. An algorithm for the use of bone turnover markers (BTMs) in treatment and monitoring of osteoporosis (adapted from and based

on Bergmann et al. [31])

DEXA - dual energy X-ray absorptiometry; BMD — bone mineral density; FRAX - fracture risk assesment tool; BTM - bone turnover markers

doi: 10.2298/SARH 1608450V
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Table 2. Uncontrollable and controllable sources of variability on bone turnover markers (BTMs) and their importance (adapted from and based

on Bergmann et al. [31])

Very important Important
. . . BTMs increase after a fracture
BTMs increase with age in men )
Age and women Fractures (maximal at 2-12 weeks, but
effect lasts for up to 52 weeks)
BTMs increase within a few B'I;Z/lsnaarﬁcln.crr]ti?a:;(:tdlg\zler}g
Menopause | months after the last menstrual Pregnancy, lactation pregnancy; hlg
X during third trimester, even
period :
higher postpartum
Uncontrollable source - -
of variability on BTMs Drugs (corticosteroids, BTMs may be decreased
anticonvulsants, heparin, GnRH (glucocorticoids) or increased
agonists) (anticonvulsants)
. . Disease (thyroid disease, BTMs often increased
BTMs are higher in older women | . g . . - S
Sex . diabetes, renal impairment, liver | (thyrotoxicosis, chronic kidney
than in older men . .
disease) disease)
Bone formation markers
Bed rest/immobility decrease and resorption
markers increase
. Feeding results in a decrease in
Most St”k'nifor.?fnﬁ Fasting status BTMs; for example, s-CTX
Controllable source of ) ) resorppon markers; nig gst decreases by 20% after breakfast
variability on BTMs Circadian values in second half of night ch butd d
Y and on waking; lowest values in . anges occur utdepen
afternoon and evening Exercise on type of exercise and age of
subjects

In clinical practice, the use of BTMs should be care-
fully considered, and all their causes should be taken into
account in their interpretation (Table 2). Assessment of
parameters of bone metabolic activity is important to
differentiate physiological from pathological bone me-
tabolism. For example, an increase in BTMs of more than
150% of the upper reference range is not typical of post-
menopausal osteoporosis and should prompt a search for
another cause. Often, these levels are indicative of other
diseases, even metastases [22].

BONE TURNOVER MARKERS IN MONITORING
THERAPEUTIC EFFICACY AND ADHERENCE TO
THERAPY

Bone resorption markers rapidly decrease by over 40%
after three months of bisphosphonate therapy. This is fol-
lowed by a reduction in bone formation markers in the
next six months [23]. Changes in BTMs predict changes
in BMD. A decrease in CTX after three months on iban-
dronate is predictive of a significant increase in BMD of
lumbar spine after one and two years [24]. Recent data for
zoledronic acid have shown good result in reduction in
alkaline phosphatase, PINP, CTX levels, which precedes
the reduction in vertebral fractures [25]. Bone resorption
markers remained low even after six years of treatment
[26]. Similar result has been shown with denosumab,
which produces a very rapid fall in resorption markers
and a smaller change in formation markers. Low levels are
maintained on therapy [27, 28]. In contrast, teriparatide
treatment stimulates new bone formation. Bone formation
markers are doubled during the first month of treatment
and continue to increase in the following six months [29].

Lack of efficacy may be the reason for no change in
BTMs on anti-resorptive therapy. Sometimes, the rea-
son for non-reduction of BTMs is poor compliance with

therapy, secondary osteoporosis, malabsorption, or eating
too soon after taking oral bisphosphonates. This problem
can be solved by switching to parenteral form of therapy
or changing to a different class of medication [30]. An
algorithm has been proposed for the use of bone turn-
over markers in treatment and monitoring of osteoporosis
(Scheme 1).

Adherence to bisphosphonate therapy is not easy. Tak-
ing a weekly or monthly medication can easily be forgot-
ten. Compliance and persistence in osteoporosis is not
significantly different from other asymptomatic chronic
conditions. Most of the poor medication behavior with os-
teoporosis medication is probably intentional rather than
unintentional. Low suppression of BTMs can be indicative
of non-compliance. Some studies have shown improved
adherence to treatment when turnover marker results were
provided to patients [32].

There is still no consensus on the duration of bisphos-
phonate therapy. A “drug holiday” in low-risk patients after
five years of continuous treatment with bisphosphonates has
been proposed [33]. In clinical practice, recheck of BTMs at
six-month intervals of drug holiday may indicate the need
to start the therapy again. This is done when BTMs increase
to the upper limit of the premenopausal range.

PRECAUTION AND SELECTION OF SPECIFICTHERAPY

BTM variation includes diurnal and circadian variabil-
ity. Diurnal variability of bone markers may be as high
as 40-70%, whereas the circadian is 7-17%. Levels of
BTMs are the highest in the early morning and the low-
est in the afternoon and evening. It is worth mentioning
that an increase in dietary calcium intake can lower the
levels of BTMs, particularly in people with low calcium
intake [34]. The range for BTMs must be adjusted for sex
and age. Physical activity can increase BTMs [35]. The
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lack of assay standardization is still a matter of concern,
making difficult the comparison of results obtained by
different methods or laboratories. This is the reason why
monitoring should always be done in the same laboratory.
Theoretically, better response to anti-resorptive therapy
is expected in patients with high bone turnover (higher
levels of BTMs), while an anabolic agent would be more
appropriate in case of low bone turnover. However, the use
of BTMs in selection of the optimal treatment for osteo-
porosis is not recommended [36].
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Cnpeuntn GpaKTypy — ynotpeba KoWTaHMX MapKepa Yy KNMHUUKO] NPaKCu

MurbaHka BykcaHosuh', Teogopa berbuh-»KugkoBuh'2

'KnuHnyko-60nHNYKM LeHTap ,38e3aapa’, KnuH1YKo oferbere 3a eHAOKpUHONOrIjy, njabetec u 6onect MeTabonusma HTEpHe KNUHUKE,

Opcek 3a octeonoposy, beorpag, Cpbuja;
2YHneepauTet y beorpaay, MegnunHcku pakyntet, beorpag, Cpbuja

KPATAK CAZIPXKA)

KocT je 1Bo TKBO, METABONINYKI BP0 aKTVBHO, Ca KOLTa-
HVM 06pTOM 0fi OKO 10% rofuLHe. KowTaHo peMoaesioBate
npencTaB/ba paBHOTEXY M3Mehy npoLleca pecopnuuje 1 pop-
MMpara KOCTU, perynmcaHy akTuBHoLWhy octeoknacTa n oc-
Teobnacta. [ybutkom paBHoTeXe 13Mehy oBa [1Ba npoveca, ca
npeoBnafaBakeM npoLeca pecoprnuuje y oqHOCY Ha npoLec
dopmMmparba KocTu, HacTaje ocTeornopo3a. MapKepu KoluTaHor
npomeTa cy KrnacudukoBaHu y Mapkepe GopmMupara 1 Mapke-
pe pecopnuuje KocTu. TOKoM pacTa 1 pa3Boja ckeneTa, buoxe-
MWjCK MapKepU NokKasyjy BULLN HABO aKTUBHOCTU HEFO KOZ,

MpumsbeH « Received: 29/01/2016

oppacnvx. [lopacT HMBOA KOLITaHNX MapKepa jaB/ba Ce NOHOBO
y NOCTMEHOMay3asHOM Nepuogy, ycnes HeflocTaTka eCTPOreHa,
LUTO MHAVKYje yOp3aHbe KOLTaHOT pemoaenoBatba. MuHepanHa
ryCTUHa KOCTU je BaxaH NpeAnKTop pusKKka 3a npenom. BaxHo
je Ha Bpeme ncnutat pakTope pusrka 3a 0CTeONopo3y v Tec-
TVPaTU KoluTaHe Mapkepe. MpaBoBpeMeHO OTKpMBaHe 0coba
ca ybp3aH/M KOLLTaHUM peMofenoBatbem 1 yBoherbe Tepanuje
MOXe CMPeyYnTN HaCTaHaK OCTEONOPOTHYHE PppaKType.

KrmbyuHe peun: KOCT; KOLUTaHy MapKepu; OCTEONOPO3a;
dpakTypa

MpuxsaheH « Accepted: 01/06/2016

www.srpskiarhiv.rs



Correspondence to:

Natasa COLOVIC

Clinic of Hematology

Faculty of Medicine

University of Belgrade

Dr. Suboti¢a 8

11010 Belgrade

Serbia
natasacolovic73@gmail.com

Srp Arh Celok Lek. 2016 Jul-Aug;144(7-8):450-455

NMNCMO YPEOHULLUTBY / LETTER TO THE EDITOR

DOI: 10.2298/SARH1608456C
UDC:612.111/.118

Can we always take analysis of complete blood
count by automated blood cell analyzer as

absolutely correct?

Natasa Colovi¢, Danijela Lekovi¢, Ljubomir Jakovi¢
University of Belgrade, Faculty of Medicine, Clinic of Hematology

Dear Editor,

Automated blood cell analyzer is a rapid and
cost-effective method for complete blood cell
count (CBC) and leukocyte differential count
(LDC), and the results are very precise and
reliable. However, in certain situations where
results do not correspond to the clinical find-
ings, it may be advisable to perform a manual
LDC [1]. We recently experienced such a case.

Before travelling abroad for several months,
a 76-year-old female patient, in whom only
monocytosis and granulocytopenia were
found in November 2013 (CBC - hemoglobin
130 g/1, white blood cells 4.77 x 10°/1, platelets
280 x 10°/1; LDC - neutrophils 11.2%, lym-
phocytes 37.8%, monocytes 36.2%, basophils
0.9%, eosinophils 4.3%, and large unstained
cells 9.6%) underwent a regular control of all
laboratory data, including a complete blood
count. On subsequent controls, performed in
respectable laboratories in November 2014,
April 2015, and October 2015, LDC showed
presence of severe granulocytopenia and
monocytosis, which was constantly above 40%.
The patient remained without any complaints
throughout the stated period of time, with nor-
mal physical findings and in completely good
health. Biochemistry data were within normal
limits all the time. On abdominal ultrasonog-
raphy, both liver and spleen were homogenous
and of normal size. The accessory spleen in the
splenic hilum of 2.5 cm in diameter was seen.
Small nodes of up to 3 mm in diameter were
seen on ultrasonography in both lobes of the
thyroid gland. There was no lymphadenopathy.

The patient was referred to the hematologist
in a highly respectable hematology institution
in Belgrade where CBC, LDC, and biochem-
istry were reexamined. After checking the re-
sults, the hematologist expressed suspicion that
the patient might have had a myelodysplastic
syndrome, CMML type (chronic myelomono-
cytic leukemia) and suggested an examina-
tion of bone marrow cytology and histology.
Being completely symptom-free, the patient
did not accept the examination as she had to
travel again and stay abroad for several months.
Hence, the patient was advised to undergo reg-
ular CBC monitoring abroad and to take 1,000

mg of vitamin C, two tbl (5 mg) of folic acid,
1,000 mg of vitamin B, daily. As she stayed
asymptomatic throughout her stay abroad, the
patient did not follow the advice on monitor-
ing CBC. After the patient returned, another
CBC checkup was performed, again showing
the same results as before: granulocytopenia
and monocytosis above 40%.

On October 5, 2015, the patient came to the
Laboratory Department of the Clinic of He-
matology, Clinical Center of Serbia, Belgrade,
where CBC and LDC were checked, both us-
ing automated blood cell analyzer and manual
differential leukocyte formula, both showing
almost exactly the same data: neutrophils 50%,
lymphocytes 39%, monocytes 8%, eosinophils
2%, and basophils 1%. The dilemma about the
cause of “severe granulocytopenia and mono-
cytosis” was solved as error of automated blood
cell analyzer. Apparently, the number of the
previous machine count had been incorrect for
some reason, taking most of the granulocytes
as monocytes.

What can be a possible explanation for re-
peated mistakes of the automatic blood cell
analyzer?

The blood monocytes are the largest cells in
normal blood. They are in transit between the
bone marrow and tissues, where they transform
into macrophages. They participate in virtually
all inflammatory and immune disorders, and
thus their concentration may be increased in
many such conditions, including autoimmune
diseases, gastrointestinal disorders, sarcoidosis,
and several viral and bacterial infections [2].
All such conditions could have been excluded
as the patient has stayed well for more than
two years now, without any symptom and with
normal all other laboratory data. As profound
monocytosis may represent a hematologic dis-
order or malignancy, such as myelodysplastic
and myeloproliferative syndromes or mono-
cytic leukemia, a further, more sophisticated
and aggressive analyses should be performed
in such a case. All these possibilities were tak-
en into consideration, but were very unlikely
in our patient. That’s why we considered the
monocytosis as probable automated blood
cell analyzer error. Hence, before undertaking
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these invasive procedures in the patient, we performed a
classical manual blood film examination, which proved to
be the right decision.

We believe that, in absence of clinical symptoms and
signs of any disease, an “abnormal” CBC and LDC alone
should be interpreted within the context of an individual’s
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YNYTCTBO AYTOPUMA 3A MPUMNPEMY PALIA

IIpe nopHomema pykonica YpeTHMIITBY Jacommca , Cprickmn
apXMB 3a I[eTIOKYITHO IEKaPCTBO“ CBM ayTOpu Tpeda ja mpo-
ynTajy YyrcrBo 3a ayrope (Instructions for Authors), tne he
nponahu cBe noTpeGHe nHGOpPMAIIje O MUCAY M IPUIIPEMIL
Paja y cKIagy ca cTaHgapAMMa yacomuca. Beoma je BakHO
Ja ayTOpY MpUIIpeMe paj MpeMa JAaTUM IPONO3NIMjaMa, jep
YKOIMMKO pyKomyc He 6yfe ycknaleH c oBuM 3axTeBuMa, Ypen-
HUIITBO MOXKe OJIOXKNTY 00jaB/bIBaIbe Pajia I YaK O OUTH
EroBo My6mkoBame. CTora ce ayTopuMa ¥ IOTEHIjaTHIM
capaHIIIMA CaBeTyje Aa MaXK/bMBO IIPOYNTAjy OBO YIYTCTBO
Ipe Hero IITO MPYUCTyIe IPUIPEeMH PYKOMINCa 3a IITAMITY Y
»CPIICKOM apXyBY 3a I[e[IOKYITHO TIeKapCTBO.

OIIIITA YIIYVTCTBA. OpuruHannu u CTpYYHU PalOBU ce
V LIe/IMHY TOCTaB/bhajy Ha €HITIECKOM je3MKY ca CaKeTKOM Ha

EHIVIECKOM U CPIICKOM. TeKCT pajia KyLjaTu y mporpamy 3a oopazy
tekcra Word, ponrom Times New Roman u BemudnHOM cnosa 12

tavaka (12 pt). CBe yeTnpy MapritHe HOJAECUTH Ha 25 mm, Be/u-
YMHY CTpaHuIie Ha popMat A4, a TEKCT KYLIaTU C JBOCTPYKUM
IIPOPEJIOM, JIEBIM TIOPaBHAILEM U YB/IaYerheM CBAKOT I1acyca 3a
10 mm, 6e3 nempera peun (xudenannuje). He kopucturu taby-
JaTope U Y3aCTOIHE MIpasHe KapakTepe (ClejcoBe) pajyu mopa-

BHAIba TEKCTa, Beh a/laTke 3a KOHTPOJTY IOPaBHAKa Ha JICHUPY 1
Toolbars. 3a mpenasak Ha HOBY CTPaHy HOKYMeHTa He KOPUCTUTHU
HI3 eHTepa, Beh nckpyunso onuujy Page Break. Ilocme caxor
3HaKa MHTEPIYHKIIMje CTAaBUTH CaMo je[laH Ipa3aH KapakKTep.
AKO ce y TEeKCTY KOPUCTe CIleliMjaTHu 3HaLu (cumbomn), Ko-

puctutu pour Symbol. Iloparu o kopunrheHoj murepaTypu y
TEKCTY 03HAYABA]Y Ce APAIICKIM GpojeBUMa Y YITIACTIM 3arpaja-

Ma — Hip. [1, 2], ¥ TO pefoc/efoM KOjuM Ce I10jaBIbyjy Y TEKCTY.
CrpaHulle HyMepUCaTy PefioM Y IOHEM JeCHOM YTIIy, TI04YeB Off

HacCJIOBHE CTpaHeE.

ITpu nucamy TeKCTa Ha eHITIECKOM je3MKy Tpeba ce IpupKaBa-
TH jesW4Kor cranpapaa American English v KOpuCTUTHU KpaTke
U jacHe pedyeHMIe. 3a Ha3)Be TeKOBA KOPUCTUTH CK/bYIUBO
reHepnuka numeHa. Ypehaju (amaparnu) ce osHauaBajy padpnu-
YKMM Ha3MBUMa, a MIMe ¥ MeCTO ITpousBohaya Tpeba HaBeCTH y
06711M 3arpajiama. YKOJIMKO Ce y TeKCTY KOPUCTe O3HaKe Koje Cy
C11oj coBa 1 6pojeBa, IpelusHo HanycaTu 6poj Koju ce jaBba y
cymepckpunty unu cynckpunty (amp. *Tc, IL-6, O,, b, CD8).
YKOJMKO je paf e0 MarucTapcke Te3e, OFHOCHO TOKTOPCKe N -
cepTanuje, U1u je ypaheH y OKBMpPY Hay4qHOT IIPOjeKTa, TO Tpeba
noce6Ho HasHaunTy y Harlomenn Ha xpajy Texcra. Takobe, yko-
JIUKO je paji IPETXOZHO CAOIIIITEeH Ha HEKOM CTPYYHOM CacTaHKY,
HaBeCT! 3BaHMYAH HAa3UB CKYIIa, MECTO U BpeMe Ofip)KaBamba.

KIIMHUYKA VICTPAJKUBAIbA. KnvHnuKa ncTpaxupama ce
IZepUHMIIY Kao MCTpaXKMBakba Koja ce OJHOCE Ha jeHY 3IpaB-
CTBEHY VIHTEPBEHIIMjY MV Ha BUILIE BUX, & Pail UCIINTHUBAbA
yTHIIaja Ha 3[IpaBCTBEHM UCXOH. Permcrapcku 6poj ncrpaxu-
Bama Tpeba [ja ce HaBefle y MoC/enmbeM peny KpaTkor cagpikaja.

ETMYKA CATTTACHOCT. Pykonucu o XyMaHUM MeJVILIVIH-
CKMM UCTPaKMBambMIMa WM MCTOpMjaMa 60mecTy IanyjeHaTa
Tpeba a cajpyke 13jaBy y BUAY MICAHOT IPUCTAHKA MCIIUTUBA-
HIIX 0c06a y CK/Iafy ¢ Xe/ICHHIIKOM JIeK/IapaliijoM 1 0fobperbe
HaJJIKHOT eTIYKOT Ofi00pa I ce UCTPaXKMBabe MOXKe U3BECTI
U [Ia je OHO Y CK/Iafiy C IPaBHMUM CTaHAapAuMa. ExcriepumeHnTan-
Ha MCTPa)KMBabha Ha XYMaHOM MaTepljajly i MCIIUTUBAbA BP-
IlIeHa Ha XMBOTUH-aMa Tpeba Ja cafipyke U3jaBy eTHIKOT 0f60opa
ycTaHOBe 1 Tpeba Ia Cy Y CarlaCHOCTH C JIOKaTHUM IPaBHUM
CTaHfapAuMa.

MN3JABA O CYKOBY MHTEPECA. ¥3 pykomnuc ce mpunaxe

HOTIVCAHA U3jaBa Y OKBUPY obpaciia Submission Letter kojom
Ce ayTopy usjalimanajy o cBakoM moryhem cykoby uHTepeca
WL EbeTOBOM OJICYCTBY. 3a ofaTHe MHPOpMalije O pasandn-
TUM BpCTaMa CyKoOa MHTepeca MOCETUTU NHTEePHET-CTPAHNUILY

CBeTCKOT yfpy>Ketba ypeaHIKa MeLULMHCKNX yacomuca (World
Association of Medical Editors - WAME; http://www.wame.org)
107; Ha3MBOM ,,ITonuTuKa usjaBe 0 cyKoOy nHTepeca

AYTOPCTBO. Cse ocobe Koje Cy HaBefleHe Kao ayTOpH pajia
Tpeba fa ce kBamduKyjy 3a ayropcTBo. CBaku ayTop Tpeba ma
je y4ecTBOBaO JOBO/BHO y pajly Ha PYKOIIICY KaKo 61 MOTao fia
IpeysMe OfIrOBOPHOCT 3a LIeJIOKYIIaH TEeKCT U Pe3y/Tare u3Hece-
He Y pafy. AYTOPCTBO Ce 3aCHMBA CaMO Ha: GUTHOM JOIPUHOCY
KOHLIETIIY Pajia, ZoOMjamby pesynTaTa WIM aHa/IU3Y U TyMa-
Yerby pes3y/ITaTa; IVIAHNPalby PYKOINCA W/IM IeroBOj KPUTHYKO]
PeBU3NUjI Off 3HATHOT MHTEIEKTYaTHOT 3Hayaja; 3aBPLUIHOM JI0-
TepMBamby Bep3uje PyKOIca Kojy ce IpUIIpeMa 32 IITaMIIambe.

AyTOQI/I Tpe6a Ja ITPpUJIOXKE ONNC AONPMHOCA HO'CEI/IHa‘{HO 3a

CBAKOT KOAyTOopa y OKBUPY obpaciia Submission Letter. ®viHaH-
CHpame, CaKyIUbalbe NOfaTaka WIM TeHepaTHO HaJT/Ieflabe UC-

TpaXMBa4Ke IPyIIe CaMIL IO ce611 He MOTY OIIpaBJaTy ay TOPCTBO.
CBM IpyTY KOjM CY TOIIPMHENV M3PAJV Pajia, @ KOj) HIUCY ayTOPY
pykomica, Tpebano 6u fa 6yay HaBefeH! Y 3aXBaTHUIIN C OIIU-
COM IVIXOBOT Pajia, HAPABHO, Y3 MMCAHN IPYUCTAHAK.

HACJIOBHA CTPAHA. Ha nipBoj cTpanuny pykomnuca rpeda
HaBecTu cnefehe: Hac/oB paja 6e3 ckpaheHnIa; MyHa UMeHa 1
npesyMeHa ayTopa (6e3 TuTyIa) MHAEKCUpaHa 6pojeBuMa; 3Ba-
HJ(YaH Ha3UB YCTAHOBA y KOjJIMa ayTOPY pajie, MeCTO U ip)KaBy
(pemocrenoM Koju ofroBapa MHAEKCMPaHUM OpojeBMMa ayTOpa);
Ha JHY CTpaHNUIle HaBeCTH MMe U Ipe3lMe, aipecy 3a KOHTaKT,
6poj Tenedona, dbakca 1 MMejI afpecy ayTopa 3afy>KeHor 3a
KOPEeCIIOH/IeHII]y.

KPATAK CAJIPJKA]J. V3 opurrHamam paji, caolllTere, Iperes
JUTeparype, IpuKa3 60IeCHIKA, PaJj 13 HCTOPMje MeMLIMHE, Paj,
3a pyOpUKY ,,Je3MK MeAuIHe ¥ paj 3a IIPAKCy, Ha IPYToj 110
peny CTpaHULY JOKYMeHTa Tpeba IPUIOKITY KPaTaK Caipykaj
pazma o6yuma 100-250 peun. 3a opuruHaaHe pagoBe Kparak caup-
xaj Tpeba 1a uMa crenehy crpykrypy: YBom, Ilupb pama, Metone
papna, PesynraTtu, 3ak/bydak; CBaKy Off HABeJJEHUX CETMEHATa
IMCAaTH Kao IIocebaH Macyc Koji Iounibe 00J0BAHOM PeUlL.
Hagectn HajBakHMje pesynTaTe (HyMepUdKe BPeJHOCTHU) CTa-
THUCTHMYKE aHa/IN3e ¥ HUBO 3HA4ajHOCTM. 3a IIpuKase 6oIecHMKa
KpaTak cagpxxaj Tpeba na uMa crenehe fenose: Yoo, [Tpuka3s
6onecHiKa, 3aK/byJaK; cerMeHTe Takobe mucary Kao moceban
Iacyc KOji II04uMibe 60J0BaHOM pedn. 3a OCTajle TUIIOBE PaioBa
Ca)keTaK HeMa IOCeOHY CTPYKTYpY.

K/bYYHE PEYMN. Vicniop KpaTkor capp>kaja HaBeCTy Off Tpu
IO LIeCT K/bYYHUX peun i uspasa. He Tpeba fja ce moHaB/bajy
peult U3 HACTIOBA, a K/by4He peun Tpeba fa Oy[y peleBaHTHE WK

omucHe. Y 1360py K/by4HuX peun kopuctutu Medical Subject
Headings - MeSH (http://www.nlm.nih.gov/mesh).

ITPEBOJ, HA CPIICKMU JE3MK. Ha tpehoj o peny crpanuimu
TOKYMEHTA IPUIOKWUTY HACTIOB Pajia Ha CPIICKOM je3MKY, ITyHa
MMeHa U Ipe3uMeHa ayTopa (6e3 TuTyna) MHAEKCcupana 6poje-
BIMA, 3BaHIYaH HA3UB YCTAHOBA y KOjUMa ayTOPYU pajie, MECTO 1
npxasy. Ha crenehoj — 4eTBpTOj 110 pefy — CTpaHMIM JOKYMEHTa
HPUIOKUTH KpaTak cafpykaj (100-250 peun) ¢ K/byYHUM pedrimMa
(3-6), 1 TO 3a pajjoBe Y KojiMa je 06aBe3aH KpaTak cajpKaj Ha

CHITIECKOM jesm(y. HQCBOE l'IOiMOBa 13 CTpaHE IUTEPATYPE T[266a
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na Oyzie v IyXY CpIICKOT jesuka. CBe CTpaHe peyy WM CUHTArMe
3a Koje 1ocroju oxrosapajyhe uMe y HaureM je3uky 3aMeHUTU

TUM HAa3VIBOM.

YKOIMKO je paj; y Lie/IOCTH Ha CPIICKOM je3UKY (HIIp. paj U3 UCTO-
Ppuje MeIUIVHe, je3UKa MEMIIMHE I Ip.), IOTPEGHO je mpeBecTy
HasuBe npujiora (Tabena, rpaduKoHa, CIMKa, CXeMa) YKOIMKO UX
MM, LIe/IOKYITHU TeKCT Y 1JIMa ¥ JIETeH/Y Ha €HITIECKU je3NK.

CTPYKTYPA PAJIA. CBu NOJHAC/IOBY Ce MUY BETVKAM
macHuM crnosuma (6omy). OpurnHanHu pay o6aBesHo Tpebda
ma nma crnenehe noguacnose: Ysop, e paga, Metoze paga,
Pesynratu, luckycuja, 3akpydak, JIureparypa. IIpernen nm-
TepaType 4nHe: YBOJ, ofArosapajyhu mogHacimoBn, 3ak/pydax,

JIureparypa. [IpBOMMeHOBaHM ayTOP HPErIeHOr Pajd MOpa
na HaBenie 6ap met ayrounrara (pedepeHiie y Kojuma je 61o
IPBU ayTOP MM KOAyTOP paja) pajoBa IyOIMKOBaHNUX y Ya-
comcnma ¢ perensujom. Koayropu, ykonuko ux nma, Mopajy

Ia HaBey 6ap jemaH ayTOLMTAT pafjoBa Takobhe My6IMKOBaHMX
y 4acomucuma ¢ perieHsnjoM. [Ipukas 6omecHuka 4nHe: YBOZ,

ITpuxas 6onecHrnka, Juckycuja, JInteparypa. He tpe6a xopuc-
TUTHU MMeHa 00JIeCHNUKa, MHUIIMjajle, HUTU OpojeBe NcTopuja
6omecTt, HAPOUNUTO y MIycTpanujama. [Ipukasy 6onecHuKa He
CMejy MMaTy BUIIle OJI CelaM ayTopa.

HQI/IHOI‘C 1Ta6e71e, I‘Qagl}I/IKOHe, CJIVIKE UTH.) CMECTUTU Ha Kgai py-
KOIINCa, a y CaMOM TENTy TEKCTA HA3HAYNTI MECTO KOie C€ OIHOCU
Ha JaTy IIPUJIOL. Kgail—ba no3uIja IIpyjiora Iipe nmramiiamba paga
3aBucuhe O ITp€/IoMa TEKCTA.

CKPAREHMIIE. Kopuctuty camMo Kafia je HeOIIXO[HO, 11 TO 3a
BeoMa Jyrauyke HasyBe XeMIUjCKUX jefiMberba, OMHOCHO Hasy-
Be KOjJ1 ¢y Kao ckpaheHnIie Beh npenosHatpysy (cTaHfapaHe
ckpahenniie, kao up. THK, cuna, XVIB, ATTI). 3a cBaky ckpahe-
HIIIY TYH TEPMUH Tpeba HaBeCTM P IPBOM HaBODewY y TeKc-
Ty, CeM aKO HMje CTaHAapAHa jenuHuLa Mepe. He Kopuctutn
ckpahenutie y HacnoBy. Vs6eraBaru kopuurhere ckpahenniia y
KPaTKOM Cafipykajy, aJli aKO Cy HeOIIXOJHe, CBaKy cKpaheHuiry
IIOHOBO 00jaCHUTYU IIPY IIPBOM HaBODemwY y TEKCTY.

JEIIVMAIHU BPOJEBI. Y TekcTy pajia Ha €HITIECKOM je-
3UKY, y TabermaMa, Ha rpadMKOHMMA U IPYTUM IIPUIO3UMA Je-
LMasHe 6pojeBe mucaTy ca TaukoMm (Hip. 12.5%3.8), a y Tekcty
Ha CPIICKOM jesuKy ca 3apesoMm (Hmp. 12,5+3,8). Kazg rog je To
Moryhe, 6poj 3a0KPY>XUTYU Ha je[HY TeIMary.

JEAVIHUIIE MEPA. [ly>xuny, BUCUHY, TeXXUHY U 3aIIpEMUHY
U3paXKaBaTy y METPUUKMUM jeAyHMIIaMa (MeTap — 11, KUIOrpaM
- kg, mutap - |) Wi BUXOBUM JenoBuMa. TeMreparypy nspa-
skaBaTu y crenennma lensujyca (°C), Komm4mHy cyncraHie y
Monuma (mol), a IPUTHCAK KPBY Y MIUIMMETPUMA XUBIHOT
cry6a (mm Hg). CBe pesynTaTe XeMaTOMOUIKIX, KIMHUYKIX 1
6MOXeMIjCKMX Meperba HABOIUTY Y MeTPUIKOM CUCTEMY IIpeMa
MebynapogHom cucremy jemyuuna (SI).

OBVIM PYKOIIMCA. IlenokynHu pyKonuc pajia — Koju ynHe
HACJIOBHA CTPaHa, KPAaTaK CaipiKaj, TEKCT pajia, CIMCAK JINTepa-
Type, CBI IPUJIO3M, OFHOCHO IIOTIIVICH 32 WYX 1 TereHpa (Taberne,
ke, rpadMKOHN, CXeMe, IPTEXKI), HACIOBHA CTPaHa M CaXKeTaK

Ha CPIICKOM je3UKYy — MOpa MI3HOCUTY 33 OPUTMHATHM Pall, Ca0-
IITee, PaJl U3 UCTOpUje MeIUIIMHe U TIperie]l IUTepaType 10
5.000 peun, a 3a puKas 6oIeCHMKA, PaJ] 3a IIPAKCY, eLYKATUBHU
YIaHaK U paj 3a pyOpuky ,Jesuk Meguumne“ g0 3.000 peyy;

PpanoBu 3a octane pyOpuke Mory umary Hajsuite 1.500 pedn.

ITpoBepa 6poja peunt y JOKYMEHTY MOXe e M3BPILINTH y IIPOrpa-
my Word xpos nogmetrn Tools—- Word Count vnu File-Properties—
Statistics.

TABEJIE. Csaka Tabena Tpeba na Oyme cama 1o cebu mako pas-
ymwsbuBa. Hacios tpeba oTkyraTu usHag tabere, a objalimbera
ucrnoy we. TaGere ce 03HaYaBajy aparicKM GpojeBrMa IpeMa

penocneny HaBohema y TekcTy. Tabese pTaTU UCKIBYIUBO Y

uporpamy Word, kpos menu Table-Insert-Table, y3 nedunucarse
TaqHOT 6POja KOJIOHa 1 pefoBa Koju he unHnTy Mpexy rabere.

JlecHUM KIMKOM Ha M1y — nomohy omuuja Merge Cells u Split
Cells - ciajatu, ogHocHo gemuty henuje. Kyatu ¢ponrom Times
New Roman, BenmaHOM c110Ba 12 pt, ¢ je[fHOCTPYKIM HPOPELOM
u 6e3 yBraderba tekcra. Kopuithene ckpahenmniie y raberm tpe6a
00jacHIUTH Y IereH M UCIION Taberte.

VKOJIMKO je PYKOIIVC Ha CPIICKOM je3UKY, IPVMIOKIUTH HasMBe Ta-
6era u ereHfy Ha o6a jesuka. Takobe, y jenHy Taberny, y okBupy
ucte henuje, yHeTH 1 TEKCT Ha CPIICKOM M TEKCT Ha €HITIECKOM
jesuKy (HMKAKO He IIpaBUTH fiBe Tabere ca jBa jesukal).

CHIMKE. Cnuke ce o3HayaBajy apanckuM 6pojeBuma mpema
penocneny HaBobemwa y TekcTy. IIpuMajy ce MCK/bydMBO AN~
tanHe ¢pororpaduje (pHO-6erne wan y 60ju) pesonyuuje 300
dpi v dopmara 3anmca tiff wam jpg (Mase, MyTHe U CIIMKe JIOIIET
kBanuTeTa Hehe ce mpuxBarari 3a mraMmame!). YKOIMKO ayTo-
P He HOCeMyjy WV HUCY Y MOTYNHOCTH Jja JOCTaBe JUTUTATHE
dororpaduje, OHA OpPUTMHATIHE CIMKe Tpeba CKeHMPaTH Kao
Grayscale (nnn y 60ju) y pesonyuuju 300 dpi u cHUMUTY UX ¥
OPUTVHAJTHOj BETMYMHIA.

YKO/MKO je PyKOIMC Ha CPIICKOM je3MKY, IPUIOKWUTU Ha3NBe
C/IMKa 1 JIeTeHAy Ha 06a je3nKa.

Cnuke ce y CBeCIM MOTY IITAMIIATI Y 60'|I/I, AN JOAATHE TPOII-
KOB€ LITAMIIE CHOCE ayTOPU.

TPAOVIKOHIL. Ipaduxonu tpeba na 6yny ypahenn u gocra-
BIbeHU y iporpamy Excel, ja 6u ce Buperne nparehe BpegHocTn
pacropebene o henmjama. Vcre rpadykoHe npexonypari n 'y
Word-oB [OKyMeHT, Ijie ce rpadVKOHM O3HAYABAjy aparlCKUM
6pojeBrMa Ipema pefocieny HaBohema y Texcry. CBy Hofaly Ha
rpa¢uKony Kyuajy ce y ponry Times New Roman. Kopuinhene
ckpahennie Ha rpaguKoHy Tpe6a 06jaCHUTH Y JIETEH/Y UCIIOf,
rpaduKoHa.

YKOJIMKO je PYKOIIVC Ha CPIICKOM je3UKY, IPMIOKUTH Ha3uBe
rpadMKOHa ¥ JIeTeH Y Ha 06a jesuKa.

CXEME (HPTEJXM). Cxeme 1ipratu y nporpamy CorelDraw
unu Adobe Illustrator (mporpamu 3a paj ca BEKTOpUMa, KpuBa-

Ma). CBu 1ofialiy Ha cxeMu KyIiajy ce y donty Times New Roman,
BemmduHa ciosa 10 pt. Kopumhene ckpahennie Ha cxemu Tpeba
006jaCHUTH Y JIETEH/) UCIIOJ CXeMe.

YKO/MKO je PyKOIMC Ha CPIICKOM je3MKY, IPUIOKUTU Ha3NBe
cxeMa J1 JIeTeHAy Ha 00a je3MKa.

3AXBAJIHMIA. HaBecTtu cBe capaJjHIKe KOji Cy JOIIPMHENN
CTBapamy pajia a He UCIyHbaBajy MepyJIa 3a ayTOPCTBO, Kao IITO
cy ocobe koje 06e36ehyjy Texunuky momoh, nomoh y nucamwy
Ppafia W pyKoBOJie Ofie/berbeM Koje 0b6e3behyje ommury moppuiky.
DuHaHCKMjCKa M MaTepyjaaHa moMoh, y 06/IMKy CIIOH30PCTBa,
CTUIIeHANja, TIOK/IOHA, OIpeMe, JIeKOBa 1 {PYTo, Tpeba Takohe
Zia Oyzie HaBefeHA.



YNYTCTBO AYTOPUMA 3A MPUMNPEMY PALIA

JIMTEPATYPA. Crincak pedepeHIN je OATOBOPHOCT ayTOPa,
a UTUPAHU WIAHLY Tpeba fa OyAy lIaKo IPUCTYIIaYHM YNATA-

orma vacomuca. Crora y3 cBaky pedepeHiy o6aBesHo Tpeba
Hasecty DOI 6poj wiaHKa (jefMHCTBEHY HUCKY KapakTepa Koja
My je none/bena) u PMID 6poj YKOIMKO je YIaHAK MHIEKCUPAH
y 6asu PubMed/MEDLINE.

PedepeHnIie HyMepycaTyt pelHIM apanckuM 6pojeBuMa mpema
penocreny HaBobemwa y Tekcty. bpoj pedepeniu He 6u Tpebano
na 6yze Behn og 30, ocuM y Iperieny imTeparype, y KojeM je 103-
BOJbEHO J1a 11X 6ype 1o 50. Bpoj uuTipaHux OpUriHaIHUX PafoBa
Mopa 6uTty HajMame 80% off YKyIIHOT 6poja pedepeHIin, OFTHOCHO
6poj LUTUPaHNX KIbUTA, IOIJIAB/ba Y KIbUTaMa I IpeIIefHNIX
YIaHaKa Mamu of 20%. YKommko ce fomahe MoHorpadcke my6-
JMKalyje ¥ YIAHIM MOTY YBPCTUTHU Y pedepeHIle, ayTOpu C

ILY>KHY J1a UX 1uTupajy. Behuna nyuTupanmx HayyHKX WwiaHaka He

Tpeba f1a 6yze crapuja ox met roguna. Visberasaru kopuurhere
ancrpaxra Kao pedepeHlie, a ancTpaKkTe cTapuje off ABe TOfM-

He He unTHpaTn. Pedepenie uraHaka Koju cy npuxsaheHn 3a
IITaMIIY, /11 jOLI HUCY 06jaB/beH), Tpeba 0O3HAUUTH Ca in press
¥ IPUJIOKUTY JJOKA3 O IPMXBaTamby pajia 3a 00jaB/bMBambe.

Pedepentie ce unrupajy npema Bankysepckom cruny (yrudo-
PMICaHNM 3aXTeBIMa 3a PYKOIICe KOju ce TIpeaajy Guomep-
LVHCKIM YaCOIIMCUMA), KOju je ycrocTaBuo MelyHapogsu ko-
MUTET ypeHNKa MEAULIMHCKIX Yacorica (hitp://www.icmje.org),
unju popmar kopucte U.S. National Library of Medicine n 6ase

HayuHux ny6nmukanuja. [Ipumepu HaBobema mybaukamuja
(umaHaka, KIbUra u IPyrux MoHorpaduja, e1eKTpOHCKOL, He-
06jaB/beHOT 1 IpyTor 06jaB/beHOr MaTepujasa) Mory ce mponahu

Ha MHTepHeT-cTpanuiy http://www.nlm.nih.gov/bsd/uniform
requirements.html. [lpunukom HaBohemwa nmurepaType Beoma je

Ba)KHO IIPUJIP)KAaBaTy Ce IOMEHYTOT CTaHZAP/ia, jep je TO jemaH
o7 HajouTHUjUX aKTOpa 3a MHAEKCUPatbe IPUINKOM Kiacudu-
KallJje HayYHUX 4acOIMca.

ITPOIIPATHO ITMCMO (SUBMISSION LETTER). ¥3 pykonuc
00aBe3HO MPUIOXKNUTY 00pasall Koju Cy HOTIICAIU CBU aYyTOPH,
a Koju canpxu: 1) usjaBy fa paj IPeTXOHO Huje yOIMKOBaH
U J1a HYje ICTOBPEMEHO MOfIHET 3a 00jaB/buBatbe Y HEKOM JPy-
TOM YaCOIINCY, 2) U3jaBy Jja Cy PYKOIIC IIPOYUTAIIN 1 OZOOPIIN
CBJ ayTOPU KOji VICITYIbaBajy Mepija ayTOPCTBa, U 3) KOHTAKT
IojaTKe CBMUX ayTopa y pany (ajapece, uMejn agpece, Tenedone
utn.). branko obpasai Tpeba npeyseTu ca MUHTEPHET-CTPAHUILIE
vaconuca (http://www.srpskiarhiv.rs).

Takobe je moTpe6HO TOCTABUTH KOIUje CBUX [JO3BOJIA 3a: pe-
IPOIYKOBame IPETXOZHO 00jaB/beHOT MaTepljasa, YIoTpeby
WIycTpauuja u objaBpuBatme MHPOpMalja 0 IO3HATIM JbYANMa
VIV IMEHOBabe JbYM KOjU CY JJOIIPMHENN U3PAZIN paja.

YTAHAPUHA U IIPETIIIATA. [Ta 6u pajg 6uo o6jaB/beH y
vacorncy Cpiicku apxus 3a UenoKkyiHo 1eKapciiieo, CBU ayTOpU
Mopajy 6utu waHoBu CpIICKOT JIeKapCcKOT ApyIITBa (y CKIagy
ca wiaHoM 6. CtaTyTa JIpyImTBa), JOK IIpBM ayTOp MOpa 6uTu
¥ IPeTIUIATHUK Ha YacOIINC, 3a TONMHY Y K0joj ce paj mpefaje
YpepuuiuTsy. YcraHoBe (IpaBHa IUIIA) He MOTY IIPEKO CBOje Ipe-
TIIaTe [ja MCITYHe OBaj yC/IOB ayTopa (busmykor numna). Y3 py-
KOIIMC pafia Tpeba HOCTaBUTM KOIMje YIUIATHNULA 33 WIAHAPUHY
U TIPETIUIATY, Kao JOKa3 O yIlaTaMa. AyTOpYU 13 MHOCTPAHCTBA
HUCY TY>KHM 1a O6yny wianoBu CpPIICKOT IEKaPCKOT IPYIITBA
HUTY OPeTIIATHUIY Ha Yacomuc 3a Tekyhy ronuny. logaTHe
uHdopMaIje 0 WIAHAPMHY U MPETIUIATU MOTY ce HOOUTH Ha
tenedone 011/3245-149 1 011/3346-963, OZHOCHO MMejTIOM
(srparhiv@bvcom.net) n Ha MHTEPHET-CTPAHNULIN YaCOMNUCA
(http://www.srpskiarhiv.rs).

CITAILE PYKOIIMCA. Pykonuc pajja 1 CBU IPUIO3Y Y3 paj,
MOTY Ce JOCTaBUTY UMejIoM (srparhiv@bvcom.net), eneKTpOHCKN
IPEKO CYUCTeMa 3a IPJjaB/bUBatbe Ha MHTEPHET-CTPAHNIIN 9aco-
mca (http://www.srpskiarhiv.rs), Iperopy4eHOM IIOLINBKOM WM
JINYHO, JONACKOM Y YPeIHUIITBO. YKOJIMKO Ce paf 1lIa/be IOIITOM
VIV JOHOCH Y YPEeIHNIITBO, PYKOIIVC Ce JOCTaB/ba OfLITAMIIAH
y Tpu IpuMepKa 11 HapesaH Ha CD (CHUM/beHV MaTepuja Tpeba
A je MICTOBETAH OHOM Ha IaINpYy).

HAIIOMEHA. Pap xoju He ucnymasa yc/IoBe OBOT YIIyTCTBa He
Moxe 6utn yryhen Ha perjensujy u 6uhe Bpahen ayropuma na
ra onyHe 1 ucrpase. [IpuapxaBameM yIyTCTBa 3a IIPUIPEMY
pafa sHaTHO he ce cKpaTUTH BpeMe LieJIOKYIITHOT Ipolieca Jo
06jaB/p1Bama pajia y 4acoINCY, ITO he MOSUTMBHO yTULIATH Ha
KBa/IMTET WIAHAKA I PEIOBHOCT M3/Ia’Kerha CBe3aKa.

3a cBe gomaTHe nHdOpMaLyje, MOIMMO fa ce 06paTnTe Ha JO-
JIeHaBefleHe afipece 11 6poj TenedoHa.

ATTPECA:

CpIIcKO 7IeKapcKo JPYIITBO

YpepuuiuTso yaconuca , CpICKy apXMB 32 LIeJIOKYITHO
JIeKapCTBO

V. Kpamune Hatanuje 1

11000 beorpag,

Cpbuja

TEJTE®OH: 011/3245-149
E-MAIL: srparhiv@bvcom.net
MHTEPHET AIPECA: http://www.srpskiarhiv.rs
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INSTRUCTIONS FOR AUTHORS

Before submitting their paper to the Editorial Office of the
Serbian Archives of Medicine, all the authors should read the
Instructions for Authors, where they will find all the necessary
information on writing their manuscript in accordance to the
journal’s standards. It is essential that authors prepare their
manuscript according to established specifications, because
failure to follow them may result in paper being delayed or
rejected. Therefore, contributors are strongly encouraged to
read these instructions carefully before preparing a manuscript
for submission to the Serbian Archives of Medicine.

GENERAL INSTRUCTIONS. Original and professional papers

should be written entirely and exclusively in the English language

with a summary and title page in both English and Serbian. 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 suc-
cessive 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 follows 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 American Eng-
lish 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., *Tc, IL-6,
0,,B,, CD8).

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 written.

CLINICAL TRIALS. Clinical trial is defined as any research
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 medical
research, or patients case histories should contain a statement
that the subjects’ written consent was obtained, according to the
Declaration of Helsinki, the study has been approved by com-
petent 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 local legal standards.

CONFLICT 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 quali-
fied for authorship. Every author should have participated suf-
ficiently 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, ob-
taining 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 Submis-

sion 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 de-
scription of their activities, and their written consent.

TITLE PAGE. The first page of the manuscript (cover sheet)
should include the following: title of the paper without any ab-
breviations; each author’s full names and family names (no titles),
indexed by numbers; official name, place and country of the in-
stitution in which authors work (in order corresponding to the
indexed numbers 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, communication,
review article, case report, article on history of medicine, article
for “Language of medicine” and article for practitioners, the sum-
mary not exceeding 100-250 words should be typed on the sec-

ond page of the manuscript. In the original article, the summary

should have the following structure: Introduction, Objective,
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. In case reports, the summary should consist
of the following: Introduction, Case Outline (Outline of Cases),

Conclusion. Each segment should be typed in a separate para-
graph using boldface. In other types of papers, the summary has
no special outline.

KEYWORDS. Below the summary, 3 to 6 keywords or frases
should be typed. The keywords need not repeat words in the
title and should be relevant or descriptive. Medical Subject Head-
ings — MeSH (http://www.nlm.nih.gov/mesh) are to be used for

selection of the keywords.

TRANSLATION INTO SERBIAN. The third page of the manu-
script 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 compulsory. 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 medi-
cine, article for “Language of medicine”, etc.), captions and leg-
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ends of all enclosures (tables, graphs, photographs, schemes) — if
any - should be translated into English as well.

STRUCTURE OF THE MANUSCRIPT. All section headings
should be in capital letters using boldface. An original article
should have the following section headings: Introduction, Ob-
jective, Methods, Results, Discussion, Conclusion, References.
A review article includes: Introduction, corresponding section
headings, Conclusion, References. The first named author of a
review article should cite at least five auto-citations (references
of which he was 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,
Case Report, Discussion, References. No names of patients, ini-
tials or numbers of medical records, particularly in illustrations,

should be mentioned. Case reports cannot have more than seven
authors.

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
referred place indicated. The final arrangement (position) of

the enclosures before printing 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 allowed in the title. Abbreviations in the
summary should be avoided, but if they have to be used, each of
them should be explained again when first mentioned in the text.

DECIMAL NUMBERS. In papers written in English, including
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 pa-
pers 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,
liter - ]) or subunits. Temperature should be in Celsius degrees
(°C), quantity of substance in moles (m0l), and blood pressure
in millimeters of mercury column (mm Hg). All results of he-
matological, clinical and biochemical measurements should be
expressed in the metric system according to the International
System of Units (SI units).

LENGTH OF THE MANUSCRIPT. The entire text of the manu-
script - title page, summary, the whole text, list of references, all
enclosures including captions and legends (tables, photographs,
graphs, schemes, sketches), title page and summary in Serbian

- must not exceed 5,000 words for original articles, communi-
cations, review articles and articles on history of medicine, and
3,000 words for case reports, articles for practitioners, educational

articles and articles for “Language of medicine”; for any other
section maximum is 1,500 words.

To check the required number of words in the manuscript, please
use the menu Tools-Word Count, or File-Properties—Statistics.

TABLES. Each table, with its legend, should be self-explanatory.
The title should be typed above the table and any explanatory in-
formation 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 the tables. Abbrevia-
tions used in tables should be explained in the legend below the
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!).

PHOTOGRAPHS. Photographs should be numbered in Arabic
numerals in order of citation in the text. Only original digital
photographs (black-and-white or color), resolution of 300 dpi,
and jpg or tiff format, are acceptable (small, blurry and photo-
graphs of poor quality will not be accepted for publishing!). If au-
thors do not posses or are not able to provide digital photographs,
then the original photos should be scanned as Grayscale (or RGB
color) with resolution of 300 dpi, and saved in original size.

If the manuscript is entirely in the Serbian language, photographs
and corresponding legend should be both in Serbian and English.

Photographs may be printed and published in color, but the ex-
penses 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.

If the manuscript is entirely in the Serbian language, graphs and
corresponding legend should be both in Serbian and English.

SCHEMES (SKETCHES). Schemes should be drawn in Corel-
Draw or Adobe Illustrator (programs for drawing vectors, curves,
etc.). The text in the schemes should be typed in Times New Ro-
man, 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 con-
tributed to preparation of the article but having not met the cri-
teria of authorship, such as individuals providing technical assist-
ance, assistance in writing the paper or running 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 au-
thors. Cited articles should be readily accessible to the journals
readership. Therefore, following each reference, 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 50 is ac-
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ceptable. 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. Abstracts should be avoided as references, and those older

than two years should not be included in citations. 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 (Uni-
formed 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 website http://

www.nlm.nih.gov/bsd/uniform_requirements.html. In citation of
references the defined standards should be strictly followed, be-
cause it is one of the essential factors of indexing for classification
of scientific journals.

SUBMISSION LETTER. The manuscript must be accompa-
nied 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) statement 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 Let-
ter form can be downloaded from the journal’s website (http://
www.srpskiarhiv.rs).

Additionally, the authors should submit the following copies of all
permits for: reproduction of formerly published material, 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 au-
thors must be members of the Serbian Medical Society (according
to the Article #6 of the Statute of the SMS) for the year in which

the manuscript is being submitted, and the firstly named author
must be subscribed to the journal in the same year. Institutions

(legal entities) cannot by their subscription cover this condition
on behalf of the authors (natural persons). Copies of deposit slips
for membership and subscription paid should be enclosed with
the manuscript. Foreign authors are under no obligation to be
members of the Serbian Medical Society or to be subscribed to
the Serbian Archives of Medicine in order to have their article
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